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(54) Beam bottom, method for the production thereof and for the production of a beam therewith

(57) The invention relates to a beam bottom, com-
prising a concrete slab (1) with main reinforcement bars
(2) for said beam extending in the longitudinal direction
therein, and with stirrups (3) extending in the transverse
direction of the concrete slab (1) and intended for
absorbing transverse forces in said beam, which stir-
rups (3) extend below said main reinforcement bars (2)
and project to a predetermined height above the con-

crete slab (1). In addition, at least one lattice girder (4)
is embedded in the concrete slab, which lattice girder
likewise projects above the concrete slab, and on which
said stirrups (3) rest. In particular, the stirrups (3) are
suspended over the lattice girders (4). In this way the
stirrups (3) can easily be retained in position during the
pouring of the concrete slab (1).
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Description

[0001] The present invention relates to a beam bot-
tom intended for forming a bottom part of a reinforced
concrete beam, and comprising a concrete slab with
main reinforcement bars for said beam extending
therein in the longitudinal direction, and with stirrups
extending in the transverse direction of the concrete
slab and intended for absorbing transverse forces in
said beam, which stirrups extend below said main rein-
forcement bars and project to a predetermined height
above the concrete slab.
[0002] Such a beam bottom is already known in
practice. In the known beam bottom the concrete slab
contains as the only reinforcement the main reinforce-
ment bars running in the longitudinal direction and the
stirrups projecting above the concrete slab. A problem
with these beam bottoms is that during the pouring of
the concrete it is difficult to keep the stirrups in their
upright position. Moreover, during transportation the
projecting parts of these stirrups are not supported, so
that they are easily buckled. Finally, in this known beam
bottom the top parts of the stirrups are provided in such
a way that they also extend around the top main rein-
forcement bars of the beam to be produced with them.
This therefore means that on site these main reinforce-
ment bars have to be guided through the stirrups, which
is a time-consuming job.
[0003] The object of the invention is then to propose
a new beam bottom, in which the projecting stirrups can
be held more easily in place during the pouring of the
concrete for this beam bottom.
[0004] To this end, the beam bottom according to
the invention is characterized in that in addition at least
one lattice girder is embedded in the concrete slab, in
the longitudinal direction thereof, which lattice girder
likewise extends above the concrete slab, and on which
said stirrups rest, at least during the pouring of the con-
crete slab. At least two lattice girders are preferably
embedded in the concrete slab.
[0005] Owing to the fact that the stirrups rest upon
the lattice girder(s), they cannot fall over during the
pouring of the concrete for the concrete slab, and can
thus be held easily in place. If necessary, temporary
slats can also be placed upon the lattice girders, on
which slats the stirrups rest, and which slats are then
removed after the concrete slab has set, although it is
preferable for the stirrups to be made to rest directly
upon the lattice girders, so that these additional steps
are avoided. Furthermore, the stirrups can rest slightly
obliquely on the lattice girders, in which case they can
then be straightened out after the concrete slab has set.
However, in a preferred embodiment of the beam bot-
tom according to the invention said stirrups are sus-
pended over the lattice girders at least during the
pouring of the concrete slab.
[0006] In a further preferred embodiment of the
beam bottom according to the invention said stirrups

are formed by a reinforcement bar extending in the
transverse direction of the concrete slab, which rein-
forcement bar is folded in such a way that at the level of
the lattice girders in each case it forms a stirrup which
rests upon the respective lattice girder, said main rein-
forcement bars resting at least upon the parts of the
reinforcement bar which extend between the lattice gird-
ers, at least during the pouring of the concrete slab. In
this embodiment the reinforcement bar is in particular in
the form of a square wave whose peaks may have
oblique sides and possibly a pointed top.

[0007] The reinforcement bar can extend uninter-
rupted virtually from the one longitudinal side of the con-
crete slab to its other longitudinal side, or can be
interrupted and be composed of two or more parts
which overlap each other in the parts between the lat-
tice girders.
[0008] The invention also relates to a method for
the production of a beam bottom according to the inven-
tion. This method is characterized in that at least one
lattice girder is placed in a mould for pouring a concrete
slab, stirrups are then made to rest upon said lattice
girder, which stirrups at the bottom extend further in the
transverse direction of the concrete slab, main rein-
forcement bars of a beam to be made with the beam
bottom are laid upon these parts of the stirrups extend-
ing in the transverse direction, and concrete is poured
into the mould until the main reinforcement bars, the lat-
tice girder and the stirrups are embedded, but the latter
two still project above the concrete.
[0009] The invention also relates to a method for
the production of a concrete beam with a beam bottom
according to the invention. This method is characterized
in that main reinforcement bars for the top side of the
beam are placed at a distance above the stirrups of the
beam bottom, and transverse reinforcement bars are
suspended from these main reinforcement bars, said
transverse reinforcement bars extending downwards
between the main reinforcement bars and at least par-
tially overlapping the upright parts of the stirrups of the
beam bottom.
[0010] An advantage of this method is that the top
main reinforcement bars are easier to place than in the
case of the known technique, in which these bars have
to be inserted through the stirrups of the beam bottom.
Providing the necessary overlap between the downward
extending transverse reinforcement bars and the
upright parts of the stirrups of the beam bottom also
produces a beam in which the transverse reinforcement
surrounds the main reinforcement bars, as required
according to certain standards.
[0011] Further advantages and special features of
the invention will emerge from the description which fol-
lows of a number of preferred embodiments of the beam
bottom and the method according to the invention. This
description is, however, merely given as an example
and is not intended to limit the scope of the invention.
The reference numerals used relate to the appended
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drawings, in which:

Figure 1 shows diagrammatically a perspective ele-
vational view of a beam bottom according to the
invention;
Figure 2 shows a cross section through the beam
bottom according to Figure 1;
Figure 3 shows diagrammatically a cross section
through the beam bottom according to Figure 1,
placed in a structure which has floor slabs, form-
work and additional beam reinforcement, the con-
crete for the beam and the floor also having already
been poured; and
Figure 4 shows a cross section through a beam bot-
tom according to the invention, on which a number
of different designs of the stirrups are illustrated.

[0012] The invention generally relates to a beam
bottom which is intended for forming the bottom part of
a supporting beam.
[0013] The term beam here should be understood
as meaning not only the usual beams with a width which
can generally go up to approximately 0.5 metre, but also
so-called reinforced strips with a width which can go up
to, for example, 2.4 or 3.6 metres, or even more. For the
manufacture of the beam, an additional reinforcement is
further placed on top of the beam bottom, after which
concrete is poured onto the beam bottom, around this
additional reinforcement. One of the advantages of this
method is, for example, that the floor slabs which are to
be supported by the beam no longer have to rest on the
beam, but can now be poured from the side into the
beam at the same time as the further formation of the
beam.
[0014] The beam bottoms shown in the figures con-
sist substantially of a concrete slab 1 with a reinforce-
ment embedded therein. This reinforcement is formed
in the first place by the main reinforcement bars 2, which
must be provided in the underside of the beam to be
formed, and which extend in the longitudinal direction
thereof. In addition, the reinforcement embedded in the
concrete slab comprises stirrups 3, which also extend in
the transverse direction of the concrete slab 1. The
essential feature of these stirrups 3 is that, on the one
hand, they project a predetermined distance above the
concrete slab 1 and, on the other hand, extend below
the main reinforcement bars 2 in such a way that they
will be able to absorb the transverse forces which will
occur in the beam. According to the invention, the rein-
forcement provided in the beam bottom also comprises
at least one, but preferably two or more lattice girders 4,
which, like the stirrups 3, are partially embedded in the
concrete slab 1 and project above said slab 1. In the
embodiment shown in the figures the lattice girders are
formed by three iron bars 5, which, viewed in cross sec-
tion of the beam bottom, are disposed in a triangle and
in the upright sides of said triangle are welded together
by an iron bar 6 which is folded in a sinusoidal or saw-

tooth shape. Such lattice girders 4 are already in gen-
eral use for making concrete floor slabs and can easily
be embedded in a similar manner in the concrete slab 1
of the beam bottom according to the invention. How-
ever, in the beam bottoms according to the invention yet
other types of lattice girders can be used, for example
lattice girders which are square or rectangular in cross
section. Finally, as can be seen from Figure 2, in the
beam bottom shown a reinforcement net 7 is also pro-
vided. Said reinforcement net need not necessarily
always be present, since the lattice girders can also be
kept upright in another way. The lattice girders can be
suspended from, for example, transverse bars, which
are removed again after pouring of the concrete slab.

[0015] As in the known beam bottoms, the stirrups
3 can be formed by reinforcement bars which form a
closed ring and therefore have to be pushed over the
lattice girders 4 and the main reinforcement bars 2. For
the production of the beam bottoms it is therefore sim-
pler to use stirrups 3 which, as shown in Figure 2, are
formed by a reinforcement bar 8 which extends in the
transverse direction of the concrete slab 1 and is folded
in such a way that at the level of the lattice girders 4 it
forms one of said stirrups 3 in each case. Said main
reinforcement bars 2 can then rest upon the parts of the
reinforcement bar 8 which extend between the lattice
girders 4, and possibly also upon the parts extending
beyond that.
[0016] The stirrups 3 shown in the figures are
formed by an uninterrupted reinforcement bar 8 extend-
ing virtually from the one longitudinal side of the con-
crete slab 1 to the other longitudinal side thereof.
However, it is also possible according to the invention
for this reinforcement bar 8 to be interrupted and to be
composed of two or more parts which overlap each
other in the parts between the lattice girders 4. The
overlaps mean that the interrupted reinforcement bar 8
is also suitable for absorbing the transverse forces
occurring.
[0017] The importance of the use of the lattice gird-
ers 4 in the beam bottom according to the invention is
not only that the sturdiness of the beam bottom is
increased as a result, in such a way that the concrete
slab 1 can be made thinner (for example, a thickness of
5 to 20 cm, and preferably between 7 and 13 cm) and
the transportation and the positioning of the beam bot-
toms is simplified in this way, but a major advantage of
the lattice girders 4 is above all that during the pouring
of the concrete slab 1 the stirrups 3 according to the
invention can rest upon the lattice girders 4, and in par-
ticular may even be suspended from them.
[0018] For the production of the beam bottom
shown in Figures 1 and 2, the reinforcement net 7 is first
placed in a mould for pouring the concrete slab 1. The
necessary lattice girders 4 are then placed on this net 7.
The reinforcement bars 8, which can form the stirrups 3,
can then simply be suspended over the lattice girders at
the desired distances from each other. Since greater
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transverse forces will occur at the ends of the beam
than in the centre, the stirrups 3 can even be placed at
a shorter distance from each other at the ends than in
the centre, without this causing additional problems.
The main reinforcement bars 2 can then be laid upon
the bottom parts of the stirrups 3 which are suspended
between the lattice girders, above the net 7. The con-
crete for the concrete slab 1 can subsequently be
poured, without an additional support of the stirrups 3
being required for holding the latter in the correct posi-
tion.

[0019] In the embodiment described above the stir-
rups 3 have a height which is less than the height of the
lattice girders 4, in such a way that their bottom ends
hang free above the net 7 upon which the lattice girders
4 are resting. The stirrups 3 may also be made higher if
desired, in such a way that they ultimately rest slightly
obliquely with their top side upon the lattice girders 4
and their bottom side upon the net 7. After the concrete
slab 1 has set, the parts of the stirrups projecting above
the slab can then be straightened, if desired. On the
other hand, a slat, for example, can be placed upon the
lower lattice girders 4, from which slat the stirrups 3 are
then suspended, and which slat can be removed again
after the concrete slab has set.
[0020] Figure 4 shows a number of variant designs
of the parts of the stirrups 3 projecting from the concrete
slab 1. The first three variant designs are intended for
making the stirrups 3 project above the lattice girders 4.
To this end, these stirrups 3 have a transverse part with
which they rest upon the lattice girders 4 or are sus-
pended therefrom.
[0021] In the first variant embodiment this trans-
verse part is formed by a transverse bar 9, which is
welded at the level of the top side of the lattice girders 4
between the two legs of the stirrup 3. In the second
embodiment the projecting part of the stirrup 3 is folded
in a seat shape, in such a way that the part 10 of said
stirrup 3 which narrows in the transverse direction rests
upon the lattice girder 4. In the third embodiment the
stirrup 3 is made narrower, one upright leg being folded
to form a protuberance 11 projecting in the transverse
direction and resting upon the transverse girder 4. In the
fourth embodiment of the stirrups the stirrup 3 does not
project above the lattice girder 4, and this lattice girder
therefore had to be higher. The legs of the projecting
part of the stirrup 3 are slightly oblique instead of
straight in this case.
[0022] The way in which a concrete beam can be
made with the beam bottoms according to the invention
is illustrated in Figure 3.
[0023] In this figure the beam bottom with the con-
crete slab 1 is placed on columns (not shown). Floor
slabs 12, which are to be borne by the beam to be
formed, are placed in their correct position next to the
beam bottom, on supports 13. These floor slabs 12 can
also be replaced by other floor types, for example burnt
clay or concrete floor elements or pots and beams. The

beams of the supports 13 in this case are preferably
placed against the beam bottom in such a way that said
beams form formwork between the bottom side of the
floor slabs 12 and the side of the beam bottom. As is
customary, the floor slabs 12 also comprise lattice gird-
ers 14. Reinforcement nets 15 are placed on said lattice
girders, on which reinforcement nets the main reinforce-
ment bars 16 for the top side of the beam can be placed.
As can be seen clearly from Figure 3, the stirrups 3 of
the beam bottom do not extend above these main rein-
forcement bars 16. In order to guarantee that the trans-
verse forces are absorbed, transverse reinforcement
bars 17 are therefore suspended from the main rein-
forcement bars 16, in such a way that said transverse
reinforcement bars at least partially overlap the upright
parts of the stirrups 3. In the embodiment according to
Figure 3 said transverse reinforcement bars 17 are
folded in a similar way to that of the reinforcement bar 8
for the stirrups 3. By comparison with the insertion of
the main reinforcement bars 16 through the stirrups 3,
this design offers the advantage that the main reinforce-
ment bars 16 and the transverse reinforcement bars 17
are easier to place in position. In a variant embodiment
the transverse reinforcement bars 17 can also be com-
posed of two or more overlapping parts, which can be
particularly advantageous for broader beams. After the
reinforcements have been placed in position, the con-
crete 18 for the beam, together with the concrete for the
floor, can then be poured.

[0024] In the beam which is produced with the
beam bottom according to the invention it is important
for the transverse reinforcement bars 17 which are
placed upon the top main reinforcement bars 16 to over-
lap the stirrups 3 projecting from the beam bottom over
a sufficiently great distance, in order to be able to
absorb the transverse forces. In a preferred embodi-
ment, for this purpose the stirrups 3 project to a height
of at least 16 to 20 cm above the concrete slab 1 of the
beam bottom. Owing to the fact that the projecting parts
of the stirrups 3 are closed, they do not constitute dan-
gerous projections on which anyone could be seriously
injured.
[0025] It will be clear from the description given
above of a number of embodiments of the beam bottom
according to the invention that numerous further modifi-
cations can be made thereto without going beyond the
scope of the invention as set out in the appended
claims.
[0026] For instance, it will be clear that, instead of
three, more or fewer lattice girders can also be provided
in the beam bottom, and that the beam bottom can be
produced in various standard widths, for example in
widths of 60, 120, 180 and 240 cm, with 2, 3, 4 and 5 lat-
tice girders respectively. For all these widths, owing to
the presence of the lattice girders, the minimum thick-
ness of the concrete slab is only 5 cm. It is also possible
to provide the concrete slab 1 with an upright concrete
side edge, for example along the longitudinal sides
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thereof or around the full periphery, which ensures addi-
tional sturdiness of the concrete slab.

Claims

1. Beam bottom intended for forming a bottom part of
a reinforced concrete beam, and comprising a con-
crete slab with main reinforcement bars for said
beam extending therein in the longitudinal direction,
and with stirrups extending in the transverse direc-
tion of the concrete slab and intended for absorbing
transverse forces in said beam, which stirrups
extend below said main reinforcement bars and
project to a predetermined height above the con-
crete slab, characterized in that at least one lattice
girder is embedded in the concrete slab, in the lon-
gitudinal direction thereof, which lattice girder also
extends above the concrete slab, and on which said
stirrups rest, at least during the pouring of the con-
crete slab.

2. Beam bottom according to Claim 1, characterized
in that said stirrups are suspended over said lattice
girder at least during the pouring of the concrete
slab.

3. Beam bottom according to Claim 1 or 2, character-
ized in that at least two lattice girders are embed-
ded in the concrete slab, in the longitudinal
direction thereof.

4. Beam bottom according to Claim 3, characterized
in that said stirrups are formed by a reinforcement
bar extending in the transverse direction of the con-
crete slab, which reinforcement bar is folded in such
a way that at the level of the lattice girders in each
case it forms one of said stirrups which rest upon
the respective lattice girder at least during the pour-
ing of the concrete slab, said main reinforcement
bars resting at least upon the parts of the reinforce-
ment bar which extend between the lattice girders.

5. Beam bottom according to Claim 4, characterized
in that said reinforcement bar extends uninter-
rupted virtually from the one longitudinal side of the
concrete slab to its other longitudinal side.

6. Beam bottom according to Claim 4, characterized
in that said reinforcement bar is interrupted and is
composed of two or more parts which overlap each
other in the parts between the lattice girders.

7. Beam bottom according to one of the preceding
claims, characterized in that said lattice girder is sit-
uated in the concrete slab on top of a reinforcement
net.

8. Beam bottom according to Claim 7, characterized

in that said main reinforcement bars are situated
above said net.

9. Beam bottom according to one of the preceding
claims, characterized in that said stirrups rest with a
transverse part upon said lattice girder and further
project above said lattice girder.

10. Beam bottom according to one of the preceding
claims, characterized in that said stirrups project to
a predetermined height of at least 16 to 20 cm
above the concrete slab.

11. Method for the production of a beam bottom
according to one of the preceding claims, charac-
terized in that at least one lattice girder is placed in
a mould for pouring a concrete slab, stirrups are
then made to rest upon said lattice girder, which
stirrups extend at the bottom further in the trans-
verse direction of the concrete slab, main reinforce-
ment bars of a beam to be made with the beam
bottom are laid upon these parts of the stirrups
extending in the transverse direction, and concrete
is poured into the mould until the main reinforce-
ment bars, the lattice girder and the stirrups are
embedded, but the latter two still project above the
concrete.

12. Method according to Claim 11, characterized in that
the stirrups are suspended from the lattice girder.

13. Method according to Claim 11 or 12, characterized
in that a reinforcement net is first placed in the
mould before the lattice girder is placed, after which
the lattice girder is placed upon said net.

14. Method for making a concrete beam with a beam
bottom according to one of Claims 1 to 10, charac-
terized in that main reinforcement bars for the top
side of the beam are placed at a distance above the
stirrups of the beam bottom and transverse rein-
forcement bars are suspended from these main
reinforcement bars, said transverse reinforcement
bars extending downwards between the main rein-
forcement bars and at least partially overlapping
the upright parts of the stirrups of the beam bottom.

15. Method according to Claim 14, characterized in that
a reinforcement net is placed first of all above the
stirrups of the beam bottom, on which reinforce-
ment net the main reinforcement bars for the top
side of the beam are then placed.
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