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(57)  The present invention relates to a floor element
which is reinforced by at least one reinforcing wire (6,21)
extending in longitudinal direction of the floor element,
the floor element comprising a first and a second upright
longitudinal side (3,13) and built-in lifting means (5) which
are accessible from outside of the floor element to permit
liting thereof. The lifting means (5) comprise at least one

frame shaped structure with consecutive frame elements
(10,11) running in height and longitudinal direction of the
floor element, wherein the at least one frame shaped
structure is extended in longitudinal direction of the floor
element. The at least one frame shaped structure con-
tains connecting members (9,19) for connection to the
at least one reinforcing wire.
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Description

[0001] The presentinvention relates to a floor element
which is reinforced by at least one reinforcing wire ex-
tending in longitudinal direction of the floor element, the
floor element comprising built-in lifting means which are
accessible from the outside of the floor element to permit
lifting thereof, according to the preamble of the first claim.
[0002] Nowadays in building construction it has be-
come common use to construct the floor and/or ceiling
of a building of prefabricated floor elements which are
usually made of pre-tensioned, steel reinforced concrete.
When constructing a floor, a plurality of such prefabricat-
ed elements are positioned with their longitudinal sides
running adjacent to one another, while the transverse
sides rest on the walls of the building in construction.
According to a commonly used procedure, the floor ele-
ments are produced in a more or less automated produc-
tion plant and transported from there to the building site
where they are to be used. Floor elements are often pro-
duced using a moving formwork. Reinforcement is pro-
vided by suspending a plurality of longitudinally extend-
ing steel wires at a position which corresponds to a lower
and upper region of the floor element. The moving form-
work is displaced in longitudinal direction of the wires and
incorporates a concrete pouring device which pours lig-
uid concrete to embed the wires and form the floor ele-
ment. To achieve a uniform distribution of the concrete
over the element, the concrete is subjected to vibration.
[0003] To permit lifting of the floor element during
transport or positioning, lifting tools are incorporated
therein. EP-A-1.344.877 discloses a floor element in
which lifting hooks are mounted after the production of
the floor element has been finished. According to EP-A-
1.344.877, shortly after forming of the floor element,
holes are made in one of the sides of the partially hard-
ened concrete, often the top side, in the vicinity of the
angled edges. The holes extend into the interior of the
floor element, towards the hollow channels. Concrete like
filling material is injected through the hole, down to the
hollow channel and a lifting hook is embedded in the con-
crete-like filling material before it is fully hardened. The
load bearing capacity of such an element however
strongly depends on the quality of the filling material used
to embed the lifting hook. EP-A-1.344.877 does not dis-
close the presence of additional safety provisions to with-
hold the floor element in case the lifting hook or the filling
material breaks and the lifting hook is pulled out of the
floor element. As a consequence with the floor elements
of EP-A-1.344.877, safety is insufficiently guaranteed.

[0004] BE1016424A6 discloses a lifting hook which is
built into the floor element in the course of its production
process, to avoid the occurrence of differences in con-
crete quality between the concrete of the floor element
and the concrete surrounding the lifting hook. The lifting
hook comprises (i) a loop part having the shape of an
inverted U which extends mainly parallel to the upright
longitudinal side of the floor element and extends in
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height direction of the floor element, and (ii) a first and a
second leg which extend in opposite directions from the
end parts of the legs of the hook in transverse direction
of the floor element. At least one of the legs runs below
areinforcement wire of the floor element. The lifting hook
may be accessed by removing an amount of concrete at
the position of the lifting hook, upon production. However,
the lifting tools may also be accessed after the floor ele-
ment has been finished by removing material at the po-
sition of the lifting tools and re-filling the thus formed hole
with easily removable concrete.

[0005] Nowadays, the safety criteria to be met by the
liting tools in terms of strength and safety have become
more severe. For example, in some countries it is re-
quired that the lifting means are fastened to the pre-con-
strained steel wires present in pre-constrained concrete.
[0006] From US-A-5.242.249 a pre-cast panel with
built-in lifting means is known, which comprises a top and
bottom layer made of concrete material, which are
spaced from each other by an intermediate layer of an
insulating material. The built-in lifting means comprise
an apertured body having a pair of spaced apart legs
attached thereto. The aperture is accessible from a top
side of the panel and is adapted for connection to a lifting
device, by means of a dedicated connection tool. The
spaced apart legs are joined to form a U-shaped portion
which is curved to form a hook. The hook is provided to
engage the junction point of a truss structure provided in
a bottom region of the panel. The truss structure forms
part of a truss structure of a lattice girder which extends
in longitudinal direction of the pre-cast panel. The lattice
girder comprises an upper and lower longitudinally ex-
tending bar, which are connected to each other by diag-
onally extending connecting bars. However, the built-in
lifting means are only suitable for use with dedicated con-
nection tools capable of co-operating with the built-in lift-
ing means on the one hand and the lifting device on the
other hand. Usually such connection tools are not avail-
able at the building site and need to be purchased.
[0007] EP-A-339.018 discloses a three-dimensional
support lattice for use in a concrete floor element that is
partially prefabricated. A lower flange of the support lat-
tice is embedded in the prefabricated part. The upper
flange of the support lattice extends with respect to the
prefabricated concrete part and is connected to the lower
flange by means of diagonally extending bars. The use
of a support lattice as reinforcement permits reducing the
amount reinforcement and in addition thereto permits re-
ducing the number of support units required during
mounting. However, EP-A-339.018 does not disclose to
use the lattice girder as a lifting tool for the floor element.
[0008] EP-A-825.307 discloses a prefabricated floor
elementfor constructing a floor field with a predetermined
thickness. The floor element comprises a centrally posi-
tioned beam shaped part with a thickness which corre-
sponds to the thickness of the floor field to be constructed.
On both opposite sides of the beam shaped part laterally
projecting wings are provided, the thickness of which is
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considerably less than the thickness of the beam shaped
part. Each wing is provided with longitudinal and trans-
verse reinforcing wires which continue in the lower part
of the beam shaped part. Each wing is also provided with
upwardly extending reinforcing elements that project
from the top face of the wing and are connected at a
bottom side to the longitudinal and transverse reinforce-
ment of the wing. The upwardly extending reinforcing el-
ements form a three-dimensional network with the rein-
forcing elements and serve as an additional reinforce-
ment and as absorbing means for shearing forces occur-
ring in the in-situ poured concrete when mounting the
floor element, when filling up the space above the wing.
However, since the upwardly extending reinforcement
elements are embedded in the concrete to a limited ex-
tend only, the bonding to the floor element is limited and
renders it unsuitable for use as a lifting tool.

[0009] DE3640985 discloses a floor element which
comprises a lower concrete panel provided with steel re-
inforcement, which may consist of a steel mat or braiding.
On top of the reinforcement, a plurality of parallel,
spaced-apart lattice girders is mounted. The lattice gird-
ers extend in three dimensions and function as a con-
necting reinforcement for further concrete which is to be
poured in-situ when positioning the panel. DE3640985
does however not disclose a pre-fabricated floor element
with built-in lattice girders for use as a lifting tool.
[0010] There is thus a need to a floor element with
lifting means which are built-in when producing the floor
element using the conventional techniques and devices
used for the production of pre-fabricated concrete floor
elements, whereby the lifting means do not require the
use of dedicated lifting tools.

[0011] Thisisachieved according to the presentinven-
tion with the technical features of the characterizing part
of the first claim.

[0012] Thereto, the floor element of this invention is
characterized in that

- thelifting means comprise at least one frame shaped
structure with consecutive frame members running
in height and longitudinal direction of the floor ele-
ment, wherein the at least one frame shaped struc-
ture is extended in longitudinal direction of the floor
element,

- wherein the atleast one frame shaped structure con-
tains connecting means for connection to the at least
one reinforcing wire.

[0013] An analysis of the automated production proc-
ess of floor elements has revealed that the incorporation
of lifting means which extend in the longitudinal and
height direction of the floor element may be carried out
in the course of the automated production process. This
way optimum compacting of the concrete phase into
which the lifting tool is incorporated may be guaranteed.
The lifting tool of the present invention is particularly suit-
able for use with hollow floor elements, which usually
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comprise an upper and a lower concrete plate connected
to each other by a plurality of walls which separate ad-
jacent hollow channels from one another. As these walls
have a limited thickness in transverse direction of the
floor element, only those lifting means having limited di-
mensions in transverse direction of the floor element are
suitable for incorporation therein. The lifting means used
in the floor element of this invention meets this criterion
as it extends mainly in two directions, i.e. the longitudinal
and height direction of the floor element.

[0014] The presence of lifing means which extend in
longitudinal and height direction and which are extended
in the longitudinal direction of the floor element, has the
effect that additional reinforcement is provided in a direc-
tion perpendicular to the direction in which bending of
the floor element usually occurs. This permits reducing
the thickness of the floor element, without giving in on
strength and supportive properties and without adversely
affecting the bending resistance. Lifting means which are
extended in the longitudinal direction provide a larger
structure within which any local loads occurring during
liting, may be absorbed and neutralized within a larger
part of the floor element. The larger structure has an ex-
tended contact surface area with the concrete phase of
the floor element and ensures that any forces or strains
occurring within the lifting means during lifting may be
transferred to and absorbed within a large part of the floor
element. The connection of the connecting members
present in the frame shaped structure to the at least one
reinforcing wire permits a direct transfer to and improved
absorption of any stresses occurring in the lifting means
in the full length of the reinforcing wire. As a result, the
risk to wearing or breaking of the reinforcing wires fol-
lowing lifting is reduced. Besides that animproved stretch
at breaking of the floor element is provided and the risk
to the occurrence of shear forces in transverse direction
of the floor element is reduced.

[0015] The atleast one frame shaped structure is pref-
erably attached to a lower reinforcing wire in a lower part
of the floor element proximal to a longitudinal upright side
of the floor element, but it may also be attached to an
upper reinforcing wire in an upper part of the floor element
proximal to a longitudinal upright side of the floor element.
[0016] Connecting of the two dimensional structure to
the reinforcing wires is facilitated in case the frame
shaped structure comprises a zig-zag member, more
preferably a spring. Connection of the zig-zag member
to the reinforcing wires may be achieved by inserting the
reinforcing wire in the zig-zag member and by sliding it
over the reinforcing wire in the longitudinal direction of
the floor element. It is further preferred to receive a rein-
forcing wire in a lower part of the spring and more pref-
erably also in an upper part of the spring or in other words
to connect the lifting means to a reinforcing wire in a lower
and preferably also in an upper part of the floor element.
The present invention permits achieving optimum densi-
fication of the concrete phase which extends between
the components of the zig-zag member.
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[0017] Further preferred embodiments of the floor el-
ement of this invention are defined in the dependent
claims.

[0018] The invention is further elucidated in the ap-
pending figures and

description of the figures.
[0019]

Figure 1 shows a view to a floor element of the
present invention with part of it showing the interior
of the floor element.

Figure 2a, 2b and 2c¢ show three preferred embodi-
ments of the frame shaped lifting means.

Figure 2d shows lower and upper longitudinal con-
necting members interconnecting respectively lower
and upper connection positions of the frame shaped
lifting means.

[0020] As can be seen from figure 1, the floor element
of the present invention 1 is a beam shaped element
having a top face 2, a bottom face 12, opposite upright
longitudinal sides 3, 13 and opposite upright transverse
sides 4, 14. The floor element is made of concrete. The
floor element will usually comprise a plurality of longitu-
dinally extending hollow channels 16, although this is not
mandatory. Adjacent hollow channels 16 are separated
from each other by means of an upright wall 20. The floor
element comprises at least one reinforcing wire 6, 21
extending in longitudinal direction of the floor element 1.
Depending on the envisaged application and expected
load, the floor element may comprise one or more lower
reinforcing wires 6 in a lower part of the floor element,
i.e. the part of the floor element located in the vicinity of
a lower part of the channels 16 or below the channels
16. The person skilled in the art will be capable of adapt-
ing the number of reinforcing wires taking into account
the envisaged application and expected load to be borne
by the floor element. The floor element preferably also
comprises one or a plurality of upper reinforcing wires 21
in the upper part of the floor element, i.e. the part of the
floor element above the channels or in the vicinity of an
upper part of the channels. In the upper part of the floor
element often two or four upper reinforcing wires 21 will
be present, two adjacent upper wires on each transverse
side of the floor element as is shown in figure 1. Usually
the reinforcing wires 6, 21 will be applied at the position
of the walls 20 which separate the channels from each
other. The floor element of this invention may be made
of armed concrete or pre-tensioned concrete or a com-
bination of both.

[0021] To permit lifting of the floor element, lifting
means 5 are built into the floor element which are acces-
sible from outside the floor element. Access may be pro-
vided by means of holes 7, 17 provided thereto. The holes
7, 17 may be provided substantially centrally in longitu-
dinal direction of the floor element, or in the vicinity of the
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corners of the floor element as is shown in figure 1. Pref-
erably access to the lifting means 5 is provided at a po-
sition on the longitudinal edge, and extends in the top
face and upright longitudinal side of the floor element.
The holes 7, 17 may however also be provided in the
upright longitudinal sides 3, 13, or the top face 2, but they
preferably extend into both the upright longitudinal sides
3, 13 and the top face 2 as is shown in figure 1. The holes
may be re-filled with a concrete or cement material that
may be easily removed when required to get access to
the lifting means. In stead of filling the holes with con-
crete, one may choose to mount one or more caps to an
upper or side part of the frame shaped structure, which
cover the hole giving access to the lifting means. By re-
movably mounting the caps, access to the frame shaped
structure and thus the lifting tool may be achieved by a
simple removal of the cap. The caps may take any form
considered suitable by the person skilled in the art.
[0022] The floor element of this invention comprises
built-in lifting means 5, which permit lifting of the floor
element. The lifting means comprise at least one frame
shaped structure with frame elements which run both in
height and longitudinal direction of the floor element. As
can be seen from figure 1, the frame shaped structure is
extended in longitudinal direction of the floor element 1.
The frame shaped structure 5 may extend along part of
or along the whole length of the upright longitudinal side
of the floor element 1. This reduces the uncertainty in
relation to the position of the lifting means 5 in longitudinal
direction of the floor element 1, and permits accessing
the lifting means 5 at a plurality of positions in longitudinal
direction. This extended shape has particular advantag-
es in the production process of the floor elements. Usu-
ally, pre-tensioned concrete elements are produced in
long lengths, which afterwards are cut to floor elements
in the desired length, depending on the envisaged span.
The extended shape of the frame shaped structure pro-
vides a greater versatility as to the position where the
concrete elements may be cut without losing accessibility
to the lifting means.

[0023] The lifting means are preferably positioned in
the vicinity of an upright longitudinal side 3, 13. In practice
this means that the frame shaped structure will be built
in the separation wall 20 closest to a longitudinal upright
side 3, 13 of the floor element. The person skilled in the
art may however also choose to build the frame shaped
structure into any other separation wall 20 between ad-
jacent channels 16. In the latter case however, it will be
more convenient to access the lifting means along the
top face of the floor element.

[0024] The frame shaped structure may extend under
an angle with respect to the upright longitudinal sides 3,
13, but preferably runs parallel to the upright longitudinal
sides 3, 13 to make it easier for use with the automated
production processes that are nowadays used for the
production of floor elements. Care has to be taken that
the angle is small enough to permit accommodating the
frame shaped structure within the thickness of the sep-
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aration wall 20. In general the dimensions of the frame
structured member in height direction will be chosen such
that the frame shaped structure fits within the dimensions
of the floor element also taken in height direction, or in
other words that the frame structured member is fully
surrounded with concrete material.

[0025] According to a first preferred embodiment, the
frame shaped structure 5 used as a lifting tool for the
floor element of this invention, consists of a structure
which mainly extends in two-dimensions, in height and
longitudinal direction of the floor element 1. Such lifting
means 5, which mainly extend in two directions, are par-
ticularly suitable for use with the automated production
processes that are nowadays used for the production of
floor elements.

[0026] The frame shaped structure 5 which extends in
height and longitudinal direction of the floor element 1
and is extended in longitudinal direction of the floor ele-
ment, may be any structure considered suitable by the
person skilled in the art. In a preferred embodiment, the
frame shaped structure comprises a plurality of succes-
sive upward 10 and downward 11 extending bars con-
nected to each other by means of connecting pieces 15.
The frame shaped structure may for example take the
shape of a zig-zag member shown in figure 2b or the
shape shown in figure 2c or 2d, or for example a ladder
of which the rungs extend in height direction of the floor
element. However, if so desired two or more of these
structures may be combined into one floor element or
may be combined to form the lifting means.

[0027] The successive upward and downward extend-
ing bars 10, 11 are connected to each other at a connec-
tion position 8, 18. In case the frame shaped structure
takes the shape of a zig-zag member, the connection
positions 8, 18 respectively correspond to the position
where an upward and downward extending bar meet
each other and where adownward and upward extending
bar meet each other. The top connection positions 8 may
be interconnected by means of an upper longitudinal con-
necting member 9 which extends in longitudinal direction
of the two-dimensional structure as is shown in figure 2d.
In stead thereof or in addition thereto, the lower connec-
tion positions 18 may be interconnected by means of a
lower longitudinal connecting member 19 which extends
in longitudinal direction of the two-dimensional structure.
Other suitable examples of a frame shaped structure are
a two-dimensional spring and a lattice girder, the latter
being preferred asitis readily commercially available and
may be cut at the desired length in a simple manner. In
the case of a lattice girder, the frame shaped structure
comprises a lower and upper longitudinal connecting
member 9, 19 which extend in longitudinal direction of
the frame shaped structure and which connect succes-
sive connection positions. Here, the connection positions
will usually take the form of a truss structure. However a
lattice girder comprising one single connecting piece con-
necting the connection positions in a lower part of the
structure, may be used as well. Further suitable exam-
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ples of lifting means are shown in figure 2a, 2b, 2c and 2d.
[0028] According to a second preferred embodiment,
the frame shaped structure may be a spring that extends
in longitudinal direction of the floor element and has a
certain thickness in transverse direction of the structure.
In that case the structure takes a position alternating on
opposite sides of the reinforcing wire, as the reinforcing
wire will extend in longitudinal direction of the spring and
be received therein.

[0029] The lower reinforcing wire is preferably re-
ceived between the successive upward and downward
extending bars 10, 11 in the vicinity of the lower connec-
tion position 18. Connection of the reinforcing wire 6 in
the lower region of the floor element 1 provides improved
elongation at break and thus improves safety. Preferably
also the reinforcing wire 21 in the upper region of the
floor elementis received between the successive upward
and downward extending bars 10, 11 in the vicinity of the
upper connection position 8 and may be connected there-
to. According to another embodiment, the lower reinforc-
ing wire 6 and/or the upper reinforcing wire 21 are con-
nected to the lower 18 and/or upper 8 connection posi-
tions by means of mechanical connecting members, for
example a loop, clamp or wire torn around the wire and
bars at the connection position. However the frame
shaped structure may be connected to the reinforcing
wire 6, 21 at any other suitable position or in any other
way considered suitable by the person skilled in the art.
[0030] The connecting pieces 15 connecting the up-
ward and downward extending bars 10, 11 are preferably
positioned in such a way that they receive the reinforcing
wire within or between them. This facilitates mounting of
the lifting means 5. In particular the lifting means may be
positioned such that the reinforcing wire 6, 21 is received
in the windings of the spring or the zig-zag member,
whereafter the spring or the zig-zag member is moved
by sliding it over the reinforcing wire 6, 21. This may prob-
ably also be done in an automatic way, so that manual
manipulations are reduced to a minimum. Thus, the
frame shaped structure contains connecting members
which permit connection of the frame shaped structure
to a reinforcing wire 6, present in a lower region of the
floor element 1. Connection between the frame shaped
structure and the reinforcing wire may be established at
the connection positions 8, 18, using the connection
members 9, 19 or in any other suitable way. Preferably
however, the frame shaped structure is also connected
to reinforcing wires 21 present in an upper region of the
floor element 1. The connection is preferably established
with the reinforcing member positioned in the vicinity of
the upright side wall 3, 13, often the reinforcing member
most proximal to the upright side wall 3, 13. The presence
of a connection permits reducing the risk to displacement
of the lifting means during pouring of the concrete, to a
minimum. The connection of the frame shaped structure
to the reinforcing wire may be achieved using any tech-
nique considered suitable by the person skilled in the art.
According to a first preferred embodiment, the frame



9 EP 2 037 058 A1 10

shaped structure may be fastened to the reinforcing wire
using gluing, welding, soldering or any other of such tech-
niques. According to another embodiment, the connec-
tion may be achieved using mechanical connecting mem-
bers, although connection may also be established by
simply receiving the reinforcing wires within or between
the connecting pieces 15 connecting the upward and
downward extending bars 10, 11.

[0031] The lifting means are preferably connected to
the outermost reinforcing wires of the floor element, but
may also be fastened to reinforcing wires shifted more
to the interior of the floor element.

[0032] Lifting of the floor element is carried out by ac-
cessing a part of the frame shaped structure from the
outside of the floor element through holes 7, 17 and in-
serting for example a lifting hook under the upper longi-
tudinal connecting member 9 or a connection position 8.

Claims

1. A floor element which is reinforced by at least one
reinforcing wire extending in longitudinal direction of
the floor element, the floor element comprising a first
and a second upright longitudinal side and built-in
lifting means which are accessible from outside of
the floor element to permit lifting thereof, character-
ized in that the lifting means comprise at least one
frame shaped structure with consecutive frame ele-
ments running in height and longitudinal direction of
the floor element, wherein the at least one frame
shaped structure is extended in longitudinal direction
of the floor element, and in that the at least one
frame shaped structure contains connecting mem-
bers for connection to the at least one reinforcing
wire.

2. Afloorelementas claimedin claim 1, characterized
in that the at least one frame shaped structure is
positioned in the vicinity of the first and/or second
upright longitudinal side of the floor element.

3. Afloor element as claimed in anyone of claims 1-2,
characterized in that the at least one frame shaped
structure runs parallel to the upright longitudinal side
of the floor element.

4. Afloor element as claimed in anyone of claims 1-3,
characterized in that the at least one frame shaped
structure is connected to a lower reinforcing wire in
a lower part of the floor element proximal to the up-
right longitudinal side of the floor element.

5. Afloor element as claimed in anyone of claims 1-4,
characterized in that the at least one frame shaped
structure is connected to an upper reinforcing wire
in an upper part of the floor element proximal to the
upright longitudinal side of the floor element.
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6.

10.

11.

12.

A floor element as claimed in anyone of claims 1-5,
characterized in that the consecutive frame mem-
bers of the at least one frame shaped structure are
connected to each other at connection positions, by
means of connecting pieces, wherein the connection
positions comprise upper connection positions in the
vicinity of upper parts of the consecutive frame mem-
bers and lower connection positions in the vicinity of
lower parts of the consecutive frame members.

Afloor element as claimed in claim 6, characterized
in that the at least one frame shaped structure com-
prises a lower longitudinal connecting member
which extends in longitudinal direction of the floor
element and which connects the lower connection
positions of the consecutive frame members of the
at least one frame shaped structure, and an upper
longitudinal connecting member which extends in
longitudinal direction of the floor element and which
connects the upper connection positions of the con-
secutive frame members of the at least one frame
shaped structure, the lower and upper longitudinal
connecting member being adapted for connection to
respectively a lower reinforcing wire in a lower part
of the floor element and an upper reinforcing wire in
an upper part of the floor element.

A floor element as claimed in any one of claims 6-7,
characterized in that a lower reinforcing wire in a
lower part of the floor element is received between
the consecutive frame members extending in up-
ward and downward direction of the floor element in
the vicinity of the lower connection positions.

A floor element as claimed in any one of claims 6-8,
characterized in that an upper reinforcing wire in
an upper part of the floor element is received be-
tween the consecutive frame members extending in
upward and downward direction of the floor element
in the vicinity of the upper connection positions.

A floor element as claimed in any one of claims 6-9,
characterized in that the consecutive frame mem-
bers of the at least one frame shaped structure form
a zig-zag member.

A floor element as claimed in any one of claims 6-9,
characterized in that the consecutive frame mem-
bers of the at least one frame shaped structure form
a spring which has a limited thickness in transverse
direction of the floor element.

A floor element as claimed in any one of claims 6-11,
characterized in that a lower reinforcing wire in a
lower part of the floor element is connected to the
consecutive frame members in the vicinity of the low-
er connection positions.
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14.

15.
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A floor element as claimed in any one of claims 6-12,
characterized in that an upper reinforcing wire in
an upper part of the floor element is connected to
the consecutive frame members in the vicinity of the
upper connection positions.

A floor element as claimed in any one of claims 1-13,
characterized in that the floor element is made of
pre-tensioned concrete.

A floor element as claimed in any one of claims 1-14,
characterized in that the floor element is made of
armed concrete.
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