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@  Smooth,  light  concrete  floor. 

ting  rows  of  a  zigzag  reinforcement  (11,12).  That 
zigzag  reinforcement  (11,12)  is  connected  under- 
neath  the  floor  to  a  tie  rod  (17)  and  in  the  plate- 
shaped  part  to  rods  (13,14)  that  are  part  of  the 
reinforcement  in  the  plate-shaped  part. 

©  Concrete  floor  to  span  the  distance  between 
supports,  consisting  of  a  plate-shaped  part  (1),  re- 
inforced  and  with  a  smooth  surface  (2)  with  under- 
neath  it,  longitudinally,  beams  of  prestressed  con- 
crete  (3,4)  and  between  those  beams  (3,4)r  diag- 
onally,  underneath  the  plate-shaped  part  (1)  projec- 

00 
t o  

Lfl 

t i  

Figuur  1 
UJ 

Rank  Xerox  (UK)  Business  Services 



EP  0  450  682  A1 

The  invention  relates  to  a  concrete  floor  to 
span  the  distance  between  two  supports,  consisting 
of  a  plate-shaped  part,  reinforced  and  with  a 
smooth  surface,  with  underneath  it,  running  in  the 
direction  of  the  span  length  of  support,  forming  one 
whole  with  that  part,  prestressed  concrete  beams. 

Such  a  concrete  floor  is  for  instance  known 
from  the  published  European  patent  application  no. 
87202345.2,  publication  no.  0273492.  By  using 
beams  of  prestressed  concrete,  which  are  pre- 
viously,  separately  manufactured  and  cured,  lifting 
of  the  floor  at  a  later  date  is  prevented.  The  con- 
struction  with  the  prestressed  beams  has  as  a 
further  consequence,  that  at  a  similar  distance  to 
be  spanned  and  at  the  same  requirements  as  to 
strength  imposed  on  the  components,  a  thinner 
plate-shaped  part  will  suffice.  For  instance,  a  floor 
of  such  a  construction  may  span,  at  a  width  of  3 
meter,  a  distance  of  6  meter,  resting  thereby  on 
four  supporting  points.  In  order  to  satisfy  certain 
requirements  as  to  strength  imposed  on  the  com- 
ponents,  the  floor  should  have  a  thickness  of  for 
instance  10  cm. 

As  already  known,  in  particular  when  using  the 
relatively  heavy  material  'concrete',  it  is  always 
strived  for  to  keep  the  amount  of  concrete  neces- 
sary  for  a  certain  construction  that  must  satisfy 
certain  requirements  as  to  strength  imposed  there- 
on,  as  small  as  possible.  In  case  of  concrete  floors 
as  described  above,  this  means,  that  such  a  floor 
should  be  as  thin  as  possible. 

A  concrete  floor  according  to  the  invention 
thereto  shows  the  characteristic  that  -  in  combina- 
tion  with  the  afore-mentioned  prestressed  concrete 
beams,  between  them  vertical  zigzag  reinforce- 
ments  -  girders  -  are  diagonally  placed  on  those 
beams,  each  consisting  of  two,  mainly  parallel  rods 
that  form  part  of  the  reinforcement  in  the  plate- 
shaped  part,  a  parallel  thereto,  underneath  the  floor 
and  between  the  beams  running  third  rod  -  the  tie 
rod  -  and  in  each  of  the  fields,  defined  by  a  first 
rod  and  the  tie  rod  and  by  a  second  rod  and  the  tie 
rod,  a  zigzag  formed  rod  that  with  its  upper  ends  is 
connected  to  the  first  rod  and  the  second  rod 
respectively  and  with  its  lower  ends  to  the  tie  rod. 

The  reinforcement  in  the  plate-shaped  part 
goes  both  in  the  longitudinal  direction  and  diag- 
onally.  Hence  it  concerns  here  the  combination  of 
the  application  of  two  measures,  which  each  on 
itself  already  lead  to  a  thinner  floor  -  and  hence  to 
saving  of  weight  -  for  a  spanning  of  a  certain 
length,  with  a  certain  width  and  satisfying  certain 
requirements  as  to  strength  imposed  thereon  and 
which  in  combination  may  lead  to  a  floor  that,  when 
only  using  the  prestressed  beams,  demands  a 
thickness  of  10  cm,  now  only  requires  a  thickness 
of  5  cm. 

Such  a  floor  has  also  as  an  additional  advan- 

tage  that  the  transverse  reinforcement  may  serve 
as  support  for  the  pipes  etc.  which  might  be  in- 
stalled  underneath  the  floor. 

The  floor  according  to  the  invention  has  various 
5  versions,  of  which  some  preferred  embodiments. 

Thus,  a  preferred  form  of  a  floor  according  to 
the  invention  is  characterized  in  that  the  prestres- 
sed  beams  run  in  the  direction  of  the  largest  span 
length  of  support.  In  that  case,  the  most  benefit  will 

io  be  gained  from  the  construction  according  to  the 
invention.  Such  a  floor  is  preferably,  at  its  bottom, 
at  the  corners,  provided  with  support  elements.  The 
use  of  support  elements  makes  it  possible  to  ex- 
actly  equalize  the  distance  between  the  floor  sur- 

75  face  and  point  of  support-the  bottom  of  the  element 
-,  so  that  a  flat  bearing  of  the  floor  is  guaranteed. 
The  latter  is  in  particular  important  when  some  floor 
elements  are  placed  against  each  other  and  there- 
by  roughnesses  at  the  transition  of  one  element  to 

20  the  other,  must  be'  prevented.  Preferably,  these 
support  elements  are  mounted  on  the  prestressed 
beams  -  and  this  by  means  of  anchoring  plates  that 
are  at  the  far  ends  of  the  prestressed  beams. 
Further,  they  are  preferably  also  mounted  on  the 

25  plate-shaped  part  in  behalf  of  the  transfer  of  mo- 
ment  thereon.  Cases  are  successfully  used  as  sup- 
port  elements  in  which  for  instance  the  posts,  col- 
umns  that  bear  the  roof  or  floor  lying  thereon,  may 
find  a  place. 

30  The  cases  can  easily  be  made  equally  high,  so 
that  for  instance  the  said  'seamless'  transition  be- 
tween  floor  elements  may  be  realized. 

Instead  of  cases,  also  angled  profiles  may  be 
used  with  the  desired  effect. 

35  But  it  is  also  possible  to  use  the  bottoms  of  the 
ends  of  the  prestressed  beams  as  support  points. 
Or,  when  the  beams  do  not  run  entirely  to  the  edge 
of  the  plate-shaped  part,  the  protruding  piece  of 
that  part  may  also  serve  as  support  point. 

40  The  invention  also  includes  a  method  to  make 
concrete  floors  as  described  afore. 

In  the  earlier  mentioned  European  patent  ap- 
plication  no.  87202345.2,  it  is  described  how  very 
simply  a  concrete  floor  with  a  smooth  bearing 

45  surface  may  be  constructed:  pour  the  floor  in  a 
mould  with  a  smooth  bottom  and  then  turn  the  thus 
obtained  element.  That  principle  is  according  to  the 
invention  also  used  to  make  the  floor  with  the 
combination  of  prestressed  concrete  beams  and  a 

50  zigzag  reinforcement  protruding  from  under  the 
floor.  At  a  floor  with  in  front  and  behind  of  the 
beams  protruding  edges  of  the  plate-shaped  part 
that  function  as  bearing  surface,  it  should  be  taken 
care  that  these  edges  have  smooth  surfaces  and 

55  that  at  that  spot,  the  thickness  of  the  plate-shaped 
part  is  exactly  defined;  this  to  guarantee  the  hori- 
zontal  position  and  a  seamless  lying  against  the 
other  floor  segments. 
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inforcement  in  that  plate-shaped  part  1  -  and  which 
have  been  fastened  with  their  other  points  15  to  the 
tie  rod  17  running  underneath  the  plate-shaped  part 
1. 

5  In  Fig.  3,  it  is  clearly  to  see  that  a  row  of 
zigzag  reinforcement  consists  of  two  zigzag  rods 
11,  12,  each  starting  from  the  tie  rod  1  7,  connected 
to  an  'own'  rod  13  and  14  respectively  in  the  plate- 
shaped  part  1  .  The  zigzag  rods  1  1  and  1  2  are  each 

10  lying  in  an  own  flat  surface,  which  two  surfaces 
enclose  at  the  tie  rod  16  a  sharp  angle  a. 

In  Fig.  4,  which  is  a  sectional  view  of  the  floor 
according  to  A-A,  it  is  clearly  to  see  how  a  zigzag 
rod  11  or  12  is  fastened  to  a  rod  13  and  14 

75  respectively,  which  form  part  of  the  reinforcement 
in  the  plate-shaped  part  1.  With  18,  the  reinforce- 
ments  in  the  prestressed  beam  3,  4  are  indicated. 

Fig.5  shows  a  similar  sectional  view  of  the 
floor,  but  now  of  a  floor  in  which  insulation  19  and 

20  20  have  been  fitted. 
Fig.6  and  Fig.7  show  sectional  views  of  the 

floor  according  to  B-B,  without  and  with  insulation 
respectively. 

Fig.  8  shows  a  top  view  of  a  comer  of  a  floor, 
25  with  therein  a  case  5  and  in  Fig.9  it  is  drawn  how 

that  case  5  via  the  anchoring  rod  23  has  been 
anchored  into  the  plate-shaped  part  1  and  into  the 
end  of  a  beam  3  and  4  respectively.  In  connection 
with  the  latter,  a  prestressed  beam  3,  4  is  provided 

30  at  its  top  ends  with  steel  plates  16  that  have  been 
put  in  before  pouring  the  concrete  mortar.  Those 
plates  16  are  being  kept  at  the  desired  distance 
with  respect  to  each  other  by  the  anchoring  rods 
21.  The  cases  5  -  or  possibly  other  support  ele- 

35  ments  -  have  been  fastened  to  the  plates  16  by 
welds,  or  with  the  help  of  bolts. 

In  Fig.  10,  an  oblique  projection  of  the  corner 
of  a  floor,  is  again  clearly  shown  what  is  stated  at 
Fig.9:  the  steel  plates  16,  the  anchoring  rods  21  in 

40  the  prestressed  beams  3,  4  and  the  anchoring  rod 
23  -  which  is  lying  before  the  zigzag  reinforcement 
-  in  the  plate-shaped  part  1  . 

In  Figures  11  and  12,  alternative  ways  for  the" 
bearing  of  the  floor  are  indicated:  according  to  Fig. 

45  11  bearing  takes  place  directly  underneath  part  22, 
protruding  over  beam  3,  4,  of  the  plate-shaped  part 
1  -  for  which  it  is  necessary  to  determine  at  the 
spot  the  thickness  of  the  plate-shaped  part  1  in 
order  to  enable  an  exact  location  of  the  floor. 

50  According  to  fig.  12,  bearing  takes  place  directly 
underneath  the  prestressed  beam  3,4. 

Claims 

55  1.  Concrete  floor  (1)  to  span  the  distance  be- 
tween  two  lying  supports,  consisting  of  a  plate- 
shaped  part  (1),  reinforced  and  with  a  smooth 
surface  (2)  with  underneath  this,  running  in  the 

The  invention  will  be  further  explained  by 
means  of  the  drawings,  in  which 

Fig.  1  shows  an  oblique  projection  of  a  con- 
crete  floor  according  to  the  invention; 

Fig.  2  a  front-view  of  such  a  floor 
Fig.  3  a  longitudinal  section  thereof. 
Fig.  4  shows  a  sectional  view  according  to 

A-A; 
Fig.  5  idem,  but  now  'isolated'; 
Fig.  6  shows  a  sectional  view  according  to 

B-B; 
Fig.  7  idem,  but  now  'isolated'; 
Fig.  8  shows  a  top  view  of  a  corner  and 
Fig.  9  a  sectional  view  through  a  corner  ac- 

cording  to  D-D  and 
Fig.  10  an  oblique  projection  of  the  construc- 

tion  at  a  comer; 
Fig.  11  shows  an  alternative  possibility  for  a 

bearing  surface  according  to  B-B  and 
Fig.  12  an  alternative  possibility  for  a  bearing 

surface  in  front  view. 
In  Fig.  1  ,  the  plate-shaped  part  with  the  smooth 

(floor)surface  2  is  1  .  Below  part  1  are  the  prestres- 
sed  concrete  beams  3  and  4,  which  stretch  in  the 
direction  of  the  span  length  of  support  underneath 
the  plate-shaped  part.  In  the  case  drawn:  in  the 
direction  of  the  largest  span  length  of  support. 

At  the  corners  of  the  plate-shaped  part  1  are 
the  support  elements  5,  6,  7  and  8,  which,  in  the 
drawn  example,  consist  of  (vertical)  cases.  These 
cases  5,  6,  7  and  8  form  with  their  bottoms  the 
bearing  points  for  the  floor. 

Since  a  floor  of  this  type  is  constructed  accord- 
ing  to  the  method  of  the  invention  by  pouring 
concrete  mortar  at  the  smooth  bottom  of  a  (steel) 
mould,  it  will  be  possible,  before  the  concrete  mor- 
tar  is  poured,  to  place  on  that  bottom,  there  where 
the  corners  of  the  floor  will  be,  said  cases.  By 
giving  those  cases  a  mutually  exact  length,  one 
can  take  care  that  the  distance  between  the  floor 
surface  2  and  a  bearing  point  is  always  the  same 
and  that  hence  a  floor  can  be  laid  exactly  horizon- 
tal  and  that  floor  elements  can  be  put  against  each 
other  without  discontinuities  -  staggerings  -  appear- 
ing  in  the  thus  to  be  formed  larger  surface. 

Between  the  prestressed  beams  3  and  4  below 
part  1  is  the  zigzag  reinforcement,  running  accord- 
ing  to  the  dotted  lines  9,  10  etc..  This  zigzag 
reinforcement  is  shown  in  more  detail  in  figures  2 
and  3,  in  which  1  is  again  the  plate-shaped  part 
with  surface  2;  3  and  4  are  the  prestressed  beams, 
which  at  the  corners  are  flanked  by  the  support 
elements  5  and  6.  Between  the  beams  3  and  4 
runs  the  zigzag  reinforcement,  which  consists  of 
the  zigzag  rods  11,  12  etc.  that  are  welded  in  the 
plate-shaped  part  1  to  rods  13,  14  running  diag- 
onally  to  the  direction  of  the  prestressed  beams, 
which  rods  themselves  again  form  part  of  the  re- 
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direction  of  the  span  length  of  support,  forming 
one  whole  with  that  part  (1),  prestressed  con- 
crete  beams  (3,4), 
characterized  in  that  there  are  diagonally  to 
those  beams  (3l4)Tbetween  them,  vertical  zig-  5 
zag  reinforcements  (11,12)  -  girders  -,  each 
consisting  of  two,  mainly  parallel  rods  (13,14) 
that  form  part  of  the  reinforcement  in  the  plate- 
shaped  part,  a  parallel  thereto,  underneath  the 
floor  and  between  the  beams  running  third  rod  10 
-  the  tie  rod  (17)-and  in  each  of  the  surfaces, 
defined  by  a  first  rod  (13)  and  the  tie  rod  (17) 
and  by  a  second  rod  (14)  and  the  tie  rod  (17), 
a  zigzag  formed  rod  (1  1  and  1  2  resp.)  that  with 
its  upper  ends  is  connected  to  the  first  rod  (13)  75 
and  the  second  rod  (14)  respectively  and  with 
its  lower  ends  (15)  to  the  tie  rod  (17). 

2.  Concrete  floor  according  to  claim  1  , 
characterized  in  that  the  prestressed  beams  20 
are  running  in  the  direction  of  the  largest  span 
length  of  support. 

3.  Concrete  floor  according  to  claim  1  or  2, 
characterized  in  that  the  floor  at  its  bottom  is  25 
provided  at  the  corners  with  support  elements, 
which  at  their  side  that  is  turned  away  from  the 
floor  form  bearing  points. 

4.  Concrete  floor  according  to  claim  3,  30 
characterized  in  that  the  support  elements  are 
fixed  to  the  prestressed  beams  and  also  to  the 
plate-shaped  part. 

5.  Concrete  floor  according  to  claim  3  or  4,  35 
characterized  in  that  the  support  elements  are 
cases. 

and  with  smooth  sidewalls,  prestressed 
concrete  beams  are  longitudinally  'hung1 
at  a  distance  above  the  bottom  that 
equals  or  is  smaller  than  the  desired 
thickness  of  the  floor; 
then  between  the  beams,  squarely  there- 
on,  rows  of  vertical  zigzag  reinforce- 
ments  -  girders  -  are  fitted,  each  consist- 
ing  of  two,  mainly  parallel  rods  that  run 
underneath  the  beams,  above  the  bot- 
tom,  a  parallel  thereto  and  between  two 
beams  running  third  rod  -  the  tie  rod 
-and  in  each  of  the  surfaces,  defined  by 
a  first  rod  and  the  tie  rod  and  by  a 
second  rod  and  the  tie  rod,  a  zigzag 
formed  rod  that  with  its  bottom  ends  is 
fitted  to  the  first  rod  and  the  second  rod 
respectively  and  with  its  top  ends  to  the 
tie  rod; 
then  the  concrete  mortar  is  poured  on 
the  reinforcement  present  in  the  mould 
underneath  the  beams  until  it  reaches  a 
height,  equal  to  the  desired  thickness  of 
the  floor,  the  concrete  mortar  is  vibrated 
and  then  cured; 
finally  the  thus  obtained  construction  is 
taken  out  of  the  mould  and  turned  upside 
down. 

6.  Concrete  floor  according  to  claim  3  or  4, 
characterized  in  that  the  support  elements  are  40 
angled  profiles. 

7.  Concrete  floor  according  to  claim  1  or  2, 
characterized  in  that  the  bottom  sides  of  the 
ends  of  the  prestressed  beams  are  the  bearing  45 
points  for  the  floor. 

8.  Concrete  floor  according  to  claim  1  , 
characterized  in  that  the  prestressed  beams  do 
not  run  entirely  to  the  edge  of  the  plate-shaped  50 
part  and  that  the  protruding  parts  are  bearing 
points  for  the  floor. 

9.  Method  for  the  construction  of  a  concrete  floor 
according  to  one  or  more  of  the  previous  55 
claims, 
characterized  in  that 

-  first  in  a  boarding  with  a  smooth  bottom 
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