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Description

[0001] The present invention relates to a method for
attaching a lifting element to a concrete body.

[0002] A known method for attaching a lifting element
to a concrete body is installing a lifting loop in a fresh
concrete body when the concrete is not cured yet.
[0003] Furthermore, several methods of lifting a con-
crete body are known. For example, for hoisting conven-
tional hollow-core slabs there are lifting systems which
comprise mechanical clamps which supportthe slab. The
clamps fit in recesses at opposite side walls of a hollow-
core slab. A hollow-core slab comprises an upper layer
and a lower layer, whereas vertical webs connect the
upper layer and the lower layer. The vertical webs form
walls between open channels or cores which extend in
longitudinal direction of the slab. The recesses at oppo-
site side walls for receiving a pair of clamps are mostly
located just below the level of the upper layer. It may be
clear that the clamping force must be limited in order to
avoid damaging the slab upon clamping; on the other
hand, the clamping force must provide sufficient hold to
the concrete slab. Since this forms a safety risk during
hoisting upon transporting and installing hollow-core
slabs, safety measures are required in practice. Another
disadvantage of the mechanical clamps is their relatively
heavy weight and bulky shape.

[0004] As described above, installing lifting loops in
fresh concrete bodies is known. For example, in case of
a hollow-core slab a part of the fresh slab is broken away
at a hollow core and the lifting loop is installed such that
it bears against pre-stressing strands of the slab. Partic-
ularly, in case of manufacturing a slab by means of a slip
form process, it is difficult to incorporate the lifting loops
during the manufacturing process and removing fresh
concrete appears to be more efficient. Itis, however, still
undesired that the entire manufacturing process is de-
celerated by an intermediate step of installing the lifting
loops before curing or hardening the concrete slab.
[0005] Furthermore, in case of integrating a lifting ele-
ment in a concrete body during the manufacturing proc-
ess before curing the concrete bodyj, it is not possible or
at least difficult to check whether the lifting element is
secured appropriately in the concrete body.

[0006] The presentinvention aims to provide a method
which simplifies the process of manufacturing and han-
dling concrete bodies.

[0007] For this purpose, a hole is drilled into the con-
crete body when it is in a cured phase, after which a
fixation part of the lifting element is fixed into said hole,
wherein the fixation part of the lifting element comprises
a self-tapping screw which is screwed into said hole.
[0008] Drilling a hole in a cured body provides a rela-
tively small and well-defined amount of removed con-
crete, contrary to removal of a relatively large amount of
concrete in case of breaking away parts of fresh concrete.
This means that after installing the concrete body it is
only a drilled hole that has to be filled with concrete af-
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terwards, if the fixation part of the lifting element is to be
removed. It is also possible to cover the hole by means
of a cap or to leave it open or to leave the lifting element
in the concrete body. Another advantage of the method
according to the invention is that the moment of installing
the lifting element can be chosen arbitrarily, for example
directly after hardening the concrete body in a factory or
after transport to a site where the body must be installed.
Since the fixation part of the lifting element comprises a
self-tapping screw which is screwed into the hole, the
lifting element can be fixed to the concrete body very
quickly. Besides, a splitting force onto the surrounding
walls of the hole is limited or negligible, hence minimizing
a force onto the concrete in radial direction of the self-
tapping screw.

[0009] The lifting element may comprise aring-shaped
portion for receiving a hook of a hoisting device, but al-
ternative shapes are conceivable.

[0010] In a practical embodiment the concrete body is
manufactured by means of a slip form process or an ex-
trusion process. In particular for this type of manufactur-
ing concrete bodies it is advantageous to fix the lifting
element to the body afterwards in order to minimize dis-
turbances of the manufacturing process.

[0011] The centreline of the hole may be angled with
respect to an upper face of the concrete body. In that
case a hoisting cable may be engaged to the lifting ele-
ment such that the hoisting cable extends vertically
above the body, but the lifting element exerts a lateral
force on the wall of the hole. This means that it becomes
more difficult to pull the lifting element out of the hole,
which may be advantageous if the fixation part comprises
a self-tapping screw, for example.

[0012] In case of a hollow-core slab the hole may at
least partly be drilled into a web between two adjacent
hollow cores of the slab.

[0013] The hole and the lifting element may be adapted
such that the lifting element is located below an upper
surface of the concrete body adjacent to the lifting ele-
ment. In this case the lifting element does not project
from the concrete body and may be left in the concrete
body after installation thereof.

[0014] In an alternative embodiment a hole is drilled
into the concrete body when it is in a cured phase, after
which a fixation part of the lifting element is fixed into said
hole, wherein the concrete body comprises a hollow-core
slab, which is manufactured by means of a slip form proc-
ess or an extrusion process.

[0015] The invention is also related to a method for
lifting a concrete body comprising a lifting element which
is attached thereto by a method as described hereinbe-
fore, wherein a hoisting cable is connected to the lifting
element.

[0016] Alternatively, at least two lifting elements may
be attached to the concrete body, wherein said lifting
elements are located at a horizontal distance from each
other and wherein hoisting cables are connected to the
lifting elements such that resultant upward forces on the
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lifting elements are angled with respect to the respective
centrelines of the holes.

[0017] In case of vertical holes in a planar concrete
body the resultant lifting forces extend obliquely with re-
spect to the plane of the body.

[0018] The invention will hereafter be elucidated with
reference to the schematic drawings showing embodi-
ments of the invention by way of example.

Fig. 1is a perspective view of a hollow-core concrete
slab in which lifting elements are attached by means
of an embodiment of a method according to the in-
vention.

Fig. 2 is a similar view as Fig. 1, but showing a dif-
ferent concrete body.

Fig. 3 is an enlarged cross-sectional view of the con-
crete body according to Fig. 2, showing a number of
possible lifting elements.

Figs 4 and 5 are similar views as Fig. 3, but related
to the embodiment of Fig. 1.

[0019] Fig. 1 shows a concrete body in the form of a
hollow-core concrete slab 1 which is manufactured by
means of a slip form process. Figs. 4 and 5 show that
the slab 1 comprises an upper layer 2 and a lower layer
3. The upper layer 2 and the lower layer 3 are connected
to each other via vertical webs 4 which extend in longi-
tudinal direction, hence forming elongate cavities be-
tween the webs 4. Furthermore, the slab 1 comprises
pre-stressing strands 5, which extend in longitudinal di-
rection of the slab 1.

[0020] Fig. 1 shows thatthe slab 1 is lifted at four lifting
elements 6, but a higher number of lifting elements 6 per
slab 1 is conceivable. The lifting elements 6 are connect-
ed to a central hoisting cable 7 through four intermediate
hoisting cables 8. The cables 7, 8 may be ropes, steel
cables, chains or the like.

[0021] Fig. 4 shows more than two lifting elements 6
at a cross-section of the slab 1, but this is only for illus-
trative reasons. The lifting elements 6 have different di-
mensions and shapes and different orientations with re-
spect to the slab 1. In Fig. 4 three of the five lifting ele-
ments have a lifting ring 9 and a self-tapping screw 10,
which forms a fixation part of the lifting element 6. The
lifting ring 9 and self-tapping screw 10 may be made of
one piece, but alternatively they may be separate parts.
The other two lifting elements 6 as shown in Fig. 4 have
respective lifting heads 9, instead of lifting rings. The
lifting elements 6 including lifting heads 9’ are not entirely
screwed into the slab 1 in order to leave room between
the lifting heads 9’ and the upper surface of the slab 1 in
order to allow to receive a hoisting hook between the
respective lifting heads 9’ and the upper surface of the
slab 1. One of the lifting heads 9’ is received in a recess
in the upper surface of the slab 1; this is also conceivable
in case of a lifting ring 9.

[0022] After installing the slab 1 the lifting element 6
can be left in the slab 1 and possibly covered by a cap.
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In Fig. 5 the left lifting element 6 has a lifting ring 9 and
the right lifting element 6 has a planar lifting head 9'. Figs.
4 and 5 show holes 11 at the locations of the respective
lifting elements 6. The holes 11 are drilled into the slab
1 when it is in a cured phase. This means that the con-
crete of the slab 1 is already hardened such that the mo-
ment of drilling the holes 11 can be selected after the slip
form process whenever it suits.

[0023] After drilling the holes 11 the lifting elements 6
are mounted to the slab 1 by screwing their self-tapping
screws 10 into the respective holes 11. The self-tapping
screws 10 tap cooperating threads into the cured con-
crete of the slab 1.

[0024] Fig. 5 shows that in this case the centrelines of
the holes 11 are substantially perpendicular to the plane
of the slab 1, i.e. substantially vertical in case of consid-
ering the plane of the slab 1 horizontally. As illustrated
in Fig. 1 the intermediate hoisting cables 8 are angled
with respect to the plane of the slab 1, which means that
the resultant forces on the respective lifting elements 6
are angled with respect to the centrelines of the respec-
tive holes 11. As a consequence, the lifting elements 6
also exert lateral forces onto the slab 1, which provides
increased resistance against pulling out the lifting ele-
ments 6 from the slab 1. Alternatively, it is possible that
the intermediate hoisting cables 8 extend vertically from
the lifting rings 9 of the lifting elements 6, but the self-
tapping screws 10 and the corresponding holes 11 are
angled with respect to the plane of the slab 1, for example
as shown by the second lifting element 6 from the left in
Fig. 4.

[0025] Figs. 2 and 3 shows an alternative concrete
body 12 which has the same outer shape and dimensions
as the hollow-core slab 1 as shown in Figs. 1, 4 and 5.
The concrete body 12 is not provided with elongate hol-
low cores. The lifting elements 6 may have similar dimen-
sions and shapes and orientations with respect to the
concrete body 12 as in case of the hollow-core slab 1.
[0026] The invention is not limited to the embodiments
as shown in the drawings and described hereinbefore,
which may be varied in different manners within the scope
of the claims and their technical equivalents. It is con-
ceivable that the fixation part of the lifting element is in
the form of an alternative clamping system rather than a
self-tapping screw.

Claims

1. A method for attaching a lifting element (6) to a con-
crete body (1, 12), characterized in that a hole (11)
is drilled into the body (1, 12) when it is in a cured
phase, after which a fixation part (10) of the lifting
element (6) is fixed into said hole (11), wherein the
fixation part of the lifting element (6) comprises a
self-tapping screw (10) which is screwed into said
hole (11).



10.

5 EP 3 103 756 A1

A method according to claim 1, wherein the body (1,
12) is manufactured by means of a slip form process
or extrusion process.

A method according to claim 1 or 2, wherein the con-
crete body comprises a hollow-core slab (1).

A method according to one of the preceding claims,
wherein the centreline of the hole (11) is angled with
respect to an upper face of the concrete body (1, 12).

A method according to claim 3, wherein the hole (11)
is at least partly drilled into a web (4) between two
adjacent hollow cores of the slab (1).

A method according to one of the preceding claims,
wherein the lifting element (6) comprises a ring-
shaped portion (9) for receiving a hook of a hoisting
device.

A method according to one of the preceding claims,
wherein the hole (11) and the lifting element (6) are
adapted such that the lifting element (6) is located
below an upper surface of the concrete body (1, 12)
adjacent to the lifting element (6).

A method for attaching a lifting element (6) to a con-
crete body (1, 12), characterized in that a hole (11)
is drilled into the body (1, 12) when it is in a cured
phase, after which a fixation part (10) of the lifting
element (6) is fixed into said hole (11), wherein the
concrete body comprises a hollow-core slab (1)
which is manufactured by means of a slip form proc-
ess or an extrusion process.

A method for lifting a concrete body (1, 12) compris-
ing a lifting element (6) which is attached thereto by
a method according to one of the preceding claims,
wherein a hoisting cable (8) is connected to the lifting
element (6).

A method for lifting a concrete body (1, 12) compris-
ing atleast two lifting elements (6) which are attached
thereto by a method according to one of the claims
1-8, wherein said lifting elements (9) are located at
a horizontal distance from each other and wherein
hoisting cables (8) are connected to the lifting ele-
ments (6) such that resultant upward forces on the
lifting elements (6) are angled with respect to the
respective centre lines of the holes (11).
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