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©  SINGLE-STOREY  MULTISPAN  MODULE  INDUSTRIAL  BUILDING. 

module  (1)  is  mounted  a  tower  crane  secured  to  a 
foundation  (2)  and  provided,  on  its  vertical  tower, 
with  a  horizontal  platform  (10)  intended  to  support 
the  ceilings  (4)  of  the  cells  (6)  of  the  module. 

©  In  an  industrial  building  each  module  (1)  com- 
prises  four  cells  (6)  each  having  a  square  shape  in 
plan  and  located  in  pairs  symmetrically  in  relation  to 
the  central  axes  of  the  module.  In  the  centre  of  each 
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ONE-STORY  MULTIPLE-SPAN  MODULAR  INDUSTRIAL  BUILDING 

The  object  of  the  present  invention  is  to  pro- 
vide  such  a  one-story  multiple-span  modular  indus- 
trial  building  wherein  independent  designing  of  its 
structural  and  technological  portions  would  create  a 

5  shop  space  with  widely-spaced  posts,  whose  areas 
and  volumes  would  be  sufficient  for  technological 
and  structural  production  layout  yielding  them- 
selves  easily  to  subsequent  updating  and  replace- 
ment  of  technological  equipment. 

10  The  above  object  is  accomplished  by  that  in  a 
one  story  multiple-stage  modular  industrial  building 
in  which  each  module  includes  foundations,  posts, 
roof  structures  supported  by  the  posts,  and  crane 
equipment,  according  to  the  invention,  the  posts 

75  within  each  module  are  installed  in  such  a  manner 
as  to  form  four  cells  square-shaped  in  the  plan 
view  which  are  positioned  pair-wise  symmetrically 
with  respect  to  the  central  axes  of  the  module,  the 
crane  equipment  comprising  a  tower  crane  in- 

20  stalled  at  the  center  of  the  module,  secured  to  the 
foundation  and  having  its  vertical  mast  provided 
with  a  horizontal  land  for  supporting  a  roof  structure 
of  the  cells. 

According  to  one  embodiment  of  the  invention, 
25  a  monorail  is  preferably  mounted  in  each  module, 

on  the  underside  of  the  roof  structure,  the  monorail 
being  in  the  form  of  a  ring  coaxial  with  the  vertical 
mast  of  the  tower  crane,  support  rollers  supported 
by  the  monorail  being  provided  at  the  end  of  a 

30  crane  boom. 
According  to  another  embodiment  of  the  inven- 

tion,  in  which  the  tower  crane  is  provided  with  ac 
counterweight,  a  monorail  in  the  form  of  a  ring  is 
preferably  mounted  on  the  underside  of  the  roof 

35  structure  coaxially  with  the  vertical  mast,  the  coun- 
terweight  having  support  rollers  engageable  with 
the  monorail,  the  boom  and  counterweight  being 
connected  to  the  vertical  mast  by  means  of  pivotal 
joints  for  rotation  in  a  vertical  plane.  The  tower 

40  crane  boom  is  preferably  provided  with  an  exten- 
sible  section. 

The  abovedescribed  construction  of  modules  of 
the  building  makes  it  possible  to  obtain  a  hall-type 
building  with  a  small  number  of  supports  as  the 

45  posts  of  each  cell  are  only  provided  at  the  corners 
of  the  tower  crane. 

The  provision  of  the  crane  equipment  in  the 
form  of  the  tower  crane  rigidly  mounted  on  a 
foundation  makes  it  possible  to  eliminate  loads 

so  from  the  crane  equipment  on  the  building  framing 
and  to  use  its  vertical  mast  for  taking  up  load  from 
the  roof  structure  of  the  building.  All  this  allows 
material  usage  in  the  building  to  be  decreased  and 
its  structure  made  lighter  in  weight  whereby  the 
post  spacing  can  be  increased.  The  latter  allows 

Technical  Field 

The  invention  relates  to  the  construction,  and  in 
particular  it  deals  with  a  one-story  multiple-span 
modular  industrial  building  which  may  be  used  in 
various  industries  such  as  mechanical  engineering, 
construction  industry,  food  and  light  industries,  for 
warehouses,  storage  facilities  and  various  agricul- 
tural  projects. 

Background  of  the  Invention 

One-story  industrial  buildings  with  the  span- 
type  lay-out  and  with  reinforced  concrete,  steel  or 
miscellaneous  load-bearing  framings  and  panel  en- 
closure  structures  are  preferably  used  nowadays 
for  the  industrial  construction. 

These  industrial  buildings  feature  comparative- 
ly  small  size  of  spans  and  post  spacing  so  that 
effective  utilization  of  production  areas  for  the  ac- 
commodation  of  production  equipment  and  opti- 
mum  arrangement  of  such  equipment  are  restrict- 
ed.  Load  from  crane  equipment  in  such  buildings  is 
generally  transmitted  to  framing  structures  thus  re- 
sulting  in  their  heavy  weight,  limiting  further  in- 
crease  in  the  span  and  post  spacing  and  hamper- 
ing  engineering  requirement  and  modernization  of 
production  facilities  without  substantial  investments 
in  the  reconstruction  of  the  construction  part  of 
buildings. 

Known  in  the  art  are  one-story  multiple-span 
modular  industrial  buildings  (Arkhitektura  grazhdan- 
skikh  i  promyshlennykh  zdanii,  Moskva,  Stroiizdat, 
1986,  pp.  74-75.  A  module  of  the  building  includes 
foundations,  posts,  roof  structures  supported  by  the 
posts,  and  crane  equipment.  Traveling  bridge 
cranes  are  mainly  used  in  such  buildings  as  han- 
dling  and  hoisting  devices,  the  crane  load  being 
transmitted  to  the  building  framing.  The  need  to 
provide  crane  tracks  (crane  beams,  rails)  calls  for  a 
large  consumption  of  materials  (steel,  reinforced 
concrete)  and  labour  effort  for  regular  crane  track 
lining  during  operation  of  buildings. 

Zones  inaccessible  for  servicing  with  the  crane 
equipment  that  cannot  be  used  for  the  accom- 
modation  of  production  equipment  are  formed 
along  longitudinal  center-lines  of  each  line  of  posts. 
In  addition,  large  size  of  traveling  bridge  cranes 
calls  for  an  increase  in  height  of  industrial  build- 
ings. 

Summary  of  the  Invention 
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optimum  conditions  to  be  provided  for  the  arrange- 
ment  of  production  equipment  with  a  fuller  utiliza- 
tion  of  production  areas  and  reduction  of  the  build- 
ing  area  for  unit  of  production  capacity  since  the 
boom  of  the  tower  crane  can  be  used  during  rota- 
tion  for  servicing  the  zones  of  all  four  cells,  and  the 
areas  of  the  zones  that  cannot  be  serviced  by  the 
crane  are  reduced.  All  this  makes  it  possible  to 
erect  the  building  structures  irrespective  of  produc- 
tion  facilities  accommodated  therein  and  without 
capital  investment  in  further  reconstruction  for 
modernizing  and  replacement  of  production  equip- 
ment  accommodated  in  the  building. 

In  addition,  this  construction  of  each  module 
makes  it  possible  to  provide  modules  with  dif- 

ferent  post  spacings  and  height  so  that  buildings  of 
various  configurations  and  overall  dimensions  can 
be  erected  to  suit  the  desired  lay-out  scheme. 

The  provision  of  the  ring-shaped  monorail 
mounted  on  the  underside  of  the  roof  structure  for 
supporting  the  boom  or  counterweight  makes  it 
possible  to  lower  loads  on  the  crane  mast,  increase 
lifting  capacity  of  the  crane  and  provide  more 
favourable  conditions  for  operation  of  the  crane. 

The  provision  of  the  crane  boom  with  an  exten- 
sive  section  allows  the  zone  serviced  by  the  tower 
crane  of  each  cell  of  the  module  to  be  enlarged, 
and  loads  can  also  be  transferred  to  the  neigh- 
bouring  modules. 

view; 
Figure  10  a  view  along  arrow  C  in  F  gure  9; 
Figure  11  is  an  embodiment  of  a  support  on  a 

counterweight; 
5  Figure  12  is  a  detail  D  in  Figure  8,  an  enlarged 

view; 
Figure  13  is  a  sectional  view  taken  along  line 

XIII-XIII  in  Figure  12; 
Figure  14  is  ditto  of  Figure  13,  under  the  action 

70  of  load  on  the  crane. 

Best  Mode  for  Carrying  Out  the  Invention 

75  A  one-story  multiple-span  modular  industrial 
building  is  made  up  of  modules  1  (Figure  1)  each 
having  a  foundation  2,  posts  3,  a  roof  structure  4 
(Figure  2)  supported  by  the  posts  3,  and  a  crane 
equipment  5.  1  Each  module  1  (Figure  1)  of  the 

20  building  is  formed  by  four  cells  6  square-shaped  in 
the  plan  view  which  are  positioned  pairwise  sym- 
metrically  with  respect  to  central  axes  7  of  the 
module  1  and  hav  a  common  central  post  8. 

'  The  crane  equipment  5  (Figure  2)  positioned  at 
25  the  center  of  the  module  comprises  a  tower  crane 

secured  to  the  foundation  2  and  has  a  vertical  mast 
9  which  is  the  central  post  8  of  the  module  1  and 
which  has  a  horizontal  land  10  for  supporting  the 
roof  structure  4  of  the  cells  6. 

30  The  roof  structure  4  of  each  cell  6  is  in  the 
form  of  a  conventional  structure. 

A  boom  1  1  of  the  tower  crane  is  located  under 
the  roof  structure  4  and  is  installed  on  a  table  12 
(Figure  3)  mounted  for  rotation  through  360°  on 

35  the  vertical  mast  9  in  any  appropriate  known  man- 
ner,  e.g.  by  means  of  rollers  supported  by  a  sta- 
tionary  support  ring  13. 

To  reduce  load  on  the  vertical  mast  9,  i.e.  on 
the  central  post  8  of  the  module  1,  a  monorail  14 

40  (Figures  4,5)  is  mounted  on  the  underside  of  the 
roof  structure  4  in  each  module  1,  the  monorail 
having  the  l-section  (Figure  6)  and  being  attached 
to  the  roof  structure  4  by  any  appropriate  known 
means,  e.g.  by  means  of  bolts  15. 

45  The  monorail  14  (Figure  4)  is  in  the  form  of  a 
ring  coaxial  with  the  vertical  mast  9  of  the  tower 
crane. 

A  support  17  is  mounted  at  the  end  of  the 
boom  11  by  means  of  seamless  joints  and  carries 

so  support  rollers  18  supported  by  the  lower  flange  of 
the  monorail  14  and  a  known  per  se  drive  19  for 
rotating  the  support  rollers  18. 

The  monorail  14  is  made  with  a  radius  equal  to 
the  distance  from  the  axis  of  rotation  of  the  boom 

55  to  the  axis  a-a  of  the  support  rollers  1  8. 
If  the  tower  crane  has  a  counterweight  20  as 

shown  in  Figure  7,  an  auxiliary  support  is  also 
provided  on  the  underside  of  the  roof  structure  4  in 

Brief  Description  of  the  Drawings 

The  invention  will  now  be  described  with  refer- 
ence  to  specific  embodiments  illustrated  in  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  general  view  of  a  fragment  of  an 
industrial  building  according  to  the  invention,  a  plan 
view; 

Figure  2  is  a  sectional  view  taken  along  line  II- 
II  in  Figure  1; 

Figure  3  is  a  detail  of  attachment  of  a  boom  to 
a  vertical  mast  of  a  tower  crane; 

Figure  4  one  of  modules  of  the  building  shown 
in  Figure  1  having  a  monorail  for  supporting  a 
tower  crane  boom  mounted  on  the  underside  of  a 
roof  structure,  a  plane  view; 

Figure  5  is  a  sectional  view  taken  along  line  V- 
V  in  Figure  4; 

Figure  6  is  a  detail  A  in  Figure  5,  an  enlarged 
view; 

Figure  7  is  another  embodiment  of  a  module  of 
a  building  having  a  monorail  for  supporting  a  coun- 
terweight  of  a  tower  crane  mounted  on  the  under- 
side  of  a  roof  structure,  a  plan  view; 

Figure  8  is  a  sectional  view  taken  along  line 
VIII-  -VIII  in  Figure  7; 

Figure  9  is  a  detail  B  in  Figure  8,  an  enlarged 
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the  form  of  a  monorail  21  shaped  as  a  ring  coaxial 
with  the  vertical  mast  9  and  attached  .by  any  appro- 
priate  known  means  to  the  roof  structure  4. 

The  counterweight  20  (Figures  9,10)  carries  a 
movable  support  22  which  may  have  a  single  roller 
23  having  its  axle  installed  in  a  mounting  arm  24 
secured  to  the  counterweight  20  or  a  plurality  of 
rollers  25  (Figure  11)  mounted  along  an  arc  of  a 
radius  corresponding  to  the  radius  of  the  ring  of  the 
monorail  21  ,  the  radius  of  the  ring  of  the  monorail 
21  corresponding  to  the  distance  from  the  axis  of 
rotation  of  the  boom  of  the  tower  crane  to  the  axis 
b-b  of  the  movable  support. 

One  roller  23  or  a  plurality  of  rollers  25  are 
engageable  with  the  monorail  .21  during  movement 
of  the  counterweight  20  upwards  (during  lifting  of  a 
load  by  the  crane).  If  there  is  no  load  suspended 
from  a  boom  hook,  a  space  26  is  defined  between 
the  movable  support  22  and  the  monrail  21  . 

The  boom  11  (Figure  12)  and  the  counter- 
weight  20  are  connected  to  the  revolving  table  12 
of  the  vertical  mast  9  by  means  of  pivotal  joints  27 
of  any  appropriate  known  type  which  allow  the 
boom  1  1  and  counterweight  20  to  rotate  in  a  verti- 
cal  plane  so  as  to  ensure  the  engagement  of  the 
support  22  with  the  monorail  21  only  if  there  is  a 
load  at  the  crane  hook. 

The  boom  11  and  the  counterweight  20  are 
supported  by  means  of  cables  28  connected  to 
struts  29.  The  struts  29  are  attached  by  means  of 
pivotal  joints  30  to  the  revolving  table  12.  The 
struts  29  having  their  upper  portions  connected  to 
a  cage  31  put  on  a  top  part  32  of  the  vertical  mast 
9  and  having  movable  supports  33  (Figure  13)  in 
the  form  of  rollers  mounted  in  a  known  per  se 
manner  on  the  cage  31  on  the  side  of  each  strut 
29,  and  a  movable  support  34  also  in  the  form  of  a 
roller  mounted  on  the  cage  31  an  on  the  side  of  the 
boom  1  1  of  the  crane.  A  space  35  is  defined  on  the 
side  of  the  counter  weight  20  between  the  top  part 
32  of  the  upper  support  and  the  cage  31  . 

The  boom  11  of  the  tower  crane  shown  in 
Figures  4  and  7  has  an  extensible  section  36 
moving  along  rollers  37  (Figure  6)  mounted  on  the 
boom  1  1  by  means  of  any  appropriate  known  drive 
38,  e.g.  a  rack-and-pinion  or  hydraulic  drive.  A 
lifting  hook  39  is  provided  at  the  end  of  the  exten- 
sible  section  36  so  as  to  supply  loads  by  extending 
this  section  into  zones  of  a  module  which  are 
outside  the  range  of  the  boom  11  of  the  tower 
crane  or  to  transfer  a  load  to  the  neighbouring 
modules. 

The  tower  crane  is  controlled  by  any  appro- 
priate  known  manner  by  an  operator  from  a  cabin 
(not  shown  in  the  drawings)  provided  on  the  verti- 
cal  mast  of  the  tower  crane  or  in  any  other  appro- 
priate  manner. 

The  structural  solutions  according  to  the  inven- 

tion  make  it  possible  to  provide  a  one-story  modu- 
lar  industrial  building  in  which  each  module  has  a 
hall-type  lay-out  which  is  most  suited  for  optimum 
arrangement  of  production  equipment  that  can  be 

5  serviced  by  a  single  tower  crane  within  one  mod- 
ule. 

The  central  post  8  (Figure  2)  of  the  module  1 
in  the  form  of  the  vertical  mast  9  of  the  tower  crane 
takes  up  not  only  crane  loads,  but  also  loads  from 

w  the  roof  structure  4  of  the  cells  6  of  the  module  1. 
The  boom  1  1  of  the  tower  crane  may  perform 

fullswing  rotation  in  any  direction  through  360  °  .  If  it 
is  necessary  to  transfer  loads  outside  the  range  of 
the  boom,  including  to  the  zones  in  the  neigh- 

75  bouring  modules,  the  extensible  section  36  (Figure 
6)  is  used  which  increases  the  range  of  the  crane. 

Owing  to  the  provision  of  the  support  rollers  18 
provided  on  the  distal  end  of  the  crane  boom 
supported  by  the  monorail  14  no  tilting  moment  is 

20  created  by  the  load  acting  upon  the  hook  39  or  40 
of  the  crane.  The  crane  lifting  capacity  can  be 
thereby  increased. 

When  the  crane  boom  is  rotated  without  a  load 
suspended  from  its  hook  40  as  shown  in  Figure  9, 

25  the  movable  support  22  of  the  counterweight  20 
does  not  engage  the  monrail  21  ,  and  the  space  26 
is  defined  therebetween. 

When  a  load  is  suspended  from  the  hook  40, 
the  boom  1  1  (Figure  1  2)  and  the  counterweight  20 

30  axe  rotated  in  a  vertical  plane  owing  to  the  provi- 
sion  of  the  pivot  joints  27  through  an  angle  deter- 
mined  by  the  space  35  defined  between  the  top 
part  32  of  the  vertical  meat  9  and  the  cage  31  .  The 
counterweight  20  and  the  boom  1  1  are  rotated  until 

35  the  rollers  of  the  movable  support  22  come  into 
engagement  with  the  monorail  21.  A  space  /!  - 
(Figure  14)  is  thus  defined  between  the  movable 
support  34  and  the  top  part  32  of  the  vertical  mast 
9. 

40  The  amount  of  space  /3  is  determined  by  the 
formula  P  =  tt  ,  wherein  V  is  the  space  26  between 
the  monorial  and  the  movable  support  22,  i  is  the 
horizontal  distance  from  the  pivot  joint  of  the  coun- 
terweight  to  the  axis  b-b  of  the  movable  support 

45  (Figure  8),  h  is  the  vertical  distance  from  the  pivot 
joint  30  to  the  movable  support  34  in  the  cage  31 
(Figure  12). 

When  a  load  is  applied  to  the  crane  hook,  a 
bending  moment  imposed  by  this  load  is  not  trans- 

50  mitted  to  the  crane  mast  and  to  the  foundation 
supporting  the  crane  and  is  compensated  for  by  a 
force  acting  upon  the  monorail  21  engaged  by  the 
movable  support  22.  This  force  is  directed  upwards 
and  does  not  create  any  additional  load  on  the  roof 

55  structure  4,  i.e.  it  may  be  taken  up  by  the  roof 
structure  without  its  reinforcement,  and  the  crane 
stability  against  tilting  is  enhanced  so  that  the 
lifting  capacity  of  the  crane  can  be  sincreased. 



EP0  411  126  A1 

building  as  claimed  in  Claim  characterized  in 
that  in  the  version  of  the  tower  crane  with  a 
counterweight  (20)  the  monorail  (2)  mounted 
on  the  underside  of  the  roof  structure  (4)  has 
the  form  of  a  ring  coaxial  with  the  vertical  mast 
(9)  and  the  counterweight  (20)  carries  a  mov- 
able  support  engageable  with  said  monorail 
(21),  the  boom  (11)  and  counterweight  (20) 
being  articulated  with  the  vertical  mast  (9)  by 
pivot  joints  (27)  with  a  provision  for  turning  in  a 
vertical  plane. 

A  one-story  multiple-span  modular  industrial 
building  as  claimed  in  Claims  1-3  cha- 
racterized  in  that  the  tower  crane  boom  (11) 
is  provided  with  an  extensible  section  (36). 

Therefore,  the  construction  according  to  the 
invention  makes  it  possible  to  erect  industrial  build- 
ings  withs  rational  utilization  of  the  building  volume 
owing  to  minimum  approach  range  of  the  tower 
crane  boom  to  the  roof  structure,  fuller  utilization  of 
production  areas  with  permanent  servicing  of  all 
production  sections  and  cells  of  the  module  by 
means  of  a  single  tower  crane  including  the  zones 
outside  the  boom  range  owing  to  the  employment 
of  the  extensible  section.  At  the  end  of  the  day,  a 
possibility  is  provided  of  erecting  general-use  pro- 
duction  buildings  of  any  size  using  various  three- 
dimensional  combinations  of  modules  in  the  build- 
ing. 

The  three-dimensional  construction  of  the 
building  according  to  the  invention  allows  further 
modernization  and  replacement  of  production 
equipment  to  be  carried  out  in  most  efficient  man- 
ner. 

10 

4. 

75 

20 

Industrial  Applicability 

The  production  buildings  of  this  type  can  be 
used  in  various  industries,  in  the  mechanical  en- 
gineering,  construction  industry,  food  and  light  in- 
dustry,  for  warehouses  and  storage  facilities  and 
for  various  agricultural  projects. 

25 

30 
Claims 

1.  A  one-story  multiple-span  modular  industrial 
building  wherein  each  module  (1)  comprises 
foundations  (2),  posts  (3),  roof  structures  (4)  35 
supported  by  said  posts  (3)  and  crane  equip- 
ment  (5)  characterrized  in  that  the  posts  (3) 
are  installed  in  each  module  (1)  so  as  to  form 
four  cells  (6)  square-shaped  in  plan  view  and 
arranged  pairwise  symmetrically  to  the  central  40 
axes  (7)  of  the  module  (1),  having  crane  equip- 
ment  (5)  installed  at  the  centre  of  said  module 
(1)  in  the  form  of  a  tower  crane  secured  on  the 
foundation  (2),  the  vertical  mast  (9)  of  said 
module  (1)  being  provided  with  a  horizontal  45 
platform  (10)  for  supporting  the  cell  roof  struc- 
ture  (4). 

2.  A  one-story  multiple-span  modular  industrial 
building  as  claimed  in  Claim  characterized  in  so 
that  it  comprises  a  monorail  (14)  mounted  on 
the  underside  of  the  roof  structure  (4)  in  each 
of  said  modules  (1)  and  has  the  form  of  a  ring 
coaxial  with  the  vertical  mast  (9)  of  the  tower 
crane,  whose  boom  (11)  carries  support  rollers  55 
(18)  at  its  end  riding  over  the  monorail  (14). 

3.  A  one-story  multiple-span  modular  industrial 
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