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lifting loop

(57) A method for bracing a lifting loop (3, 13) for a
concrete element (2, 12) at least during a concrete ele-
ment lifting operation effected by using the lifting loop,
whereby the lifting loop is at least partially located inside
arecess prepared on a surface of the concrete element,
in which method at least forces, which are longitudinal

Method for bracing a concrete element lifting loop, and support piece for a concrete element

relative to a concrete element to be lifted and which are
applied to the lifting loop, are conveyed to the concrete
element to be lifted by means of a support piece (1, 11)
to be set at least partially in said concrete element’s re-
cess prepared in association with the lifting loop. The
invention relates also to such a lifting loop support piece.
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Description

[0001] The invention relates to the bracing of lifting
loops of a concrete element, such as a slipformed hollow
core or massive slab, as the concrete element is being
lifted. More specifically, the invention relates to a method
for bracing a lifting loop atleast during a concrete element
lifting operation, and to a support piece for use in asso-
ciation with a concrete element lifting loop at least during
a lifting operation.

[0002] Concrete elements are supplemented during
the fabrication thereof typically with various lifting loops,
said lifting loops having crane hooks secured therein for
lifting the concrete elements. These lifting loops enable
the crane-effected lifting and placement of heavy con-
crete elements to proceed in a speedier, more conven-
ient, and safer fashion.

[0003] The lifting loops for slipformed slabs, particular-
ly in the case of hollow core slabs, are typically attached
to the slab after the slipforming prior to the curing of con-
crete mix.

[0004] In hollow core slabs, the lifting loop is typically
installed by breaking the top surface of a fresh hollow
core slab either in line with a cavity or in line with a neck
between the cavities, and by placing a lifting loop-forming
part in the thus obtained recess. In order to ensure the
attachment of a lifting loop, the lifting loop-forming part
can be set to bear against the pre-stressing strands of a
hollow core slab, for example by placing the lifting loop-
forming part’s end sections under the hollow core slab’s
pre-stressing strands.

[0005] The lifting loop-forming part is generally formed
from a metal bar bent to suitable form, which form com-
prises a lifting loop forming portion and end portions to
be setinside the slab in concrete, and possibly under the
pre-stressing strands of a slipform-cast concrete slab.
[0006] Lifting loops are also generally setin slipformed
slabs in such a way that the highest point of a lifting loop
becomes substantially flush with the slab’s top surface
having a recess prepared around the lifting loop for en-
abling the attachment of lifting hooks to the lifting loop.
When a lifting loop is located in such a recess, it is not
be necessary to separately remove the lifting loop from
the slab after the lifting and placement of the slab as an
unbroken and smooth top surface for the slab is readily
established by filling the lifting loop recess for example
with mortar or some other appropriate leveling com-
pound.

[0007] Inthe case of hollow core slabs, into an opening
broken in the hollow core slabs’ top surface during the
installation of a lifting loop, around the lifting loop, is in-
serted a typically plastic cup-shaped component in order
to prevent the leveling compound from spreading into the
cavities of a hollow core slab in the process of finishing
the top surface smoothness after the hollow core slab
has been installed in place.

[0008] Lifting loops have been typically placed on the
top surface of slipformed slabs, such that on each end
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zone of a slab have been mounted two lifting loops side
by side. In this case, the lifting of slabs is performed by
means of a lifting boom for enabling the elimination of
excessive oblique loads on the lifting loops. Excessive
oblique loads may lead to the lifting loop-forming part
changing its position in a slab to be lifted, and thereby to
the deterioration of their attachment, which in the worst
case scenario results in a disengagement of the lifting
loop from the slab during a lifting operation, and hence
in a disintegration of the slab to be lifted and in possible
personal injuries on the construction site.

[0009] In a solution according to the presentinvention,
into a recess prepared for a lifting loop in a slipform-cast
concrete element, inthe vicinity of alifting loop, is inserted
a support piece, which support piece is used for bracing
the lifting loop in a concrete element, at least in a longi-
tudinal direction of the concrete element. Thus, at least
those forces, which are lengthwise of the concrete ele-
ment and which are applied to the lifting loop in a concrete
element lifting operation, can be successfully conveyed
from the lifting loop to the concrete element to be lifted.
In this case, the lifting of a concrete element can be car-
ried out without a lifting boom, thus facilitating and expe-
diting the handling and placement of concrete elements
by lifting, particularly on a construction site.

[0010] In the present invention the lifting loop, or the
part forming the lifting loop, is formed from a metal bar
by bending the metal bar to a suitable shape. These type
of lifting loop-forming parts are known from publications
EP 1 878 854 and WO 2008/025894, for example.
[0011] In a solution of the invention, the support piece
for a lifting loop is preferably constructed in such a way
that also some of the forces, which deviate from the lon-
gitudinal direction of a concrete element and which are
applied to the lifting loop in a concrete element lifting
operation, are conveyed thereby to the concrete element.
[0012] In a solution of the invention, the support piece
for a lifting loop is preferably constructed in such a way
that it clamps in place once a lifting hook has been in-
serted inside the lifting loop. Hence, the lifting hook keeps
the lifting loop support piece stationary during a lifting
operation, at which time the forces applied to the support
piece are at their maximum. Thereby, a dislodgement of
the support piece as a result of forces applied thereto
can be prevented in a lifting operation.

[0013] In a solution of the invention, the support piece
for a lifting loop is preferably a separate element, which
is placedina concrete elementlifting loop recess tobrace
the lifting loop prior to a concrete element lifting operation,
and the support piece is removed from the concrete el-
ement after the lifting operation. Thus, the support piece
can be preferably integrated as a piece of the lifting equip-
ment used in concrete element lifting, especially by plac-
ing the support piece in association with a lifting hook
used in the lifting operation.

[0014] The support piece for use in a solution of the
invention is particularly useful in the process of lifting
massive or hollow core slabs.
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[0015] The support piece according to the invention for
a concrete element lifting loop comprises a section set-
ting against a side wall of the recess prepared around
the concrete element lifting loop, and a section which
connects the said section setting against recess side wall
and the outer surface of the lifting loop for conveying from
the lifting loop to the concrete element at least forces
which are lengthwise of the concrete element and applied
to the lifting loop in a lifting operation.

[0016] The support piece of the invention comprises,
preferably at an upper edge of the section of the support
piece setting against a side wall of the recess, a section
setting against an outer surface of a concrete product,
i.e. a section setting against a surface surrounding the
recess for the concrete product lifting loop. This section,
which sets against the outer surface of a concrete prod-
uct, improves a bracing action of the support piece, as
well as immobility of the support piece.

[0017] The support piece of the invention is preferably
constructed in such a way that the section, which con-
nects the section setting against a side wall of the con-
crete element’s recess and an outer surface of the lifting
loop, has the length of its cross-section matching sub-
stantially the diameter of the concrete element’s recess,
this connecting section having an opening, the width of
which opening matches substantially the width of the lift-
ing loop. In addition, the discussed opening has a length
which may preferably match the respective dimension of
a lifting loop to be placed in the opening.

[0018] More specifically, the features distinguishing a
method of the invention are presented in claim 1, and the
features distinguishing a support piece of the invention
are presented in claim 7.

[0019] The invention will now be described more pre-
cisely by way of example with reference to the accom-
panying figures, in which

figs. 1A and 1B show schematically one solution of
the invention set in association with a concrete ele-
ment lifting loop, and

figs. 2A and 2B show schematically one optional so-
lution of the invention set in association with a con-
crete element lifting loop.

[0020] Figs. 1A and 1B illustrate schematically one
support piece 1 of the invention set in association with a
lifting loop 3 for a concrete element, which in this case
is a hollow core slab 2. Fig. 1A shows the support piece
1 in cross-section, and fig. 1B shows the support piece
in a plan view.

[0021] The support piece 1 consists of a section 4 set-
ting against a side surface of an opening or recess pre-
pared in the hollow core slab 2, a section 5 connecting
the section 4 setting against the recess’ side surface and
an outer surface of the lifting loop 3, and a section 6
setting against a top surface of the hollow core slab 2.
[0022] In the embodiment of figs. 1A and 1B, the sup-
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port piece 1 has its section 4 in a substantially cylindrical
shape, which is covered by the bottom-mounted section
5, said section 5 being formed with a cut or opening, in
which the lifting loop 3, as shown in the figure, sets at
least in a longitudinal direction of the hollow core slab
with substantially tightly. The section 6, which is attached
to an upper edge of the section 4 of the support piece
1, is in this case a flange type extension circling the sec-
tion 4 along its upper edge.

[0023] When lifting the hollow core slab 2 by the lifting
loop 3, said lifting loop is subjected to an oblique stress
in the direction indicated by an arrow in fig. 1A. In this
case, the lifting loop 3 bears against the section 5 of the
support piece 1, said section 5 transferring the stress to
the walls of the hollow core slab’s 2 recess via the section
4. Hence, the oblique stress, inflicted on the lifting loop
3 by lifting the hollow core slab 2, is not allowed to bend
the entire lifting loop-forming part as the lifting loop’s por-
tion remaining outside the support piece only bears a
substantially vertical component of the lifting stress.
Thus, a hollow core slab fitted with lifting loops of the
invention can be lifted without a separate lifting boom.
[0024] The supportpiece 1is preferably made of metal,
such as for example sheet steel, and it preferably con-
stitutes a piece of lifting equipment attachable to the lifting
loop 3. This being the case, the support piece 1 is pref-
erably notpartofalifting loop assembly fixed to the hollow
core slab 2.

[0025] Regarding the embodiment shown in figs. 1A
and 1B, it should be noted that the section 4, which sets
against the side surface of a hollow core slab’s recess,
need not necessarily extend all the way to the bottom of
a formed recess, and the section 5, which connects the
lifting loop 3 and the section 4, need not necessarily be
located on the bottom of a recess. In a solution of the
invention, just the distance of the section 5 from an upper
surface of the lifting loop 3 is required to be such that a
lifting hook to be placed in a lifting loop can be fitted in
its position in the lifting loop 3. Thereby, the lifting hook
clamps the support piece 1 in its position and prevents
its displacement from the hollow core slab’s recess in
response to forces applied to the support piece during a
lifting operation.

[0026] Figs. 2A and 2B illustrate schematically one op-
tional support piece 11 of the invention set in association
with a lifting loop 13 for a concrete element, which is in
this case is a hollow core slab 12. Fig. 2A shows the
support piece 11 in cross-section, and fig. 2B shows the
support piece in a plan view.

[0027] In this embodiment, the support piece 11 con-
sists of a section 14 setting against just a portion of the
side surface of an opening or recess prepared in the hol-
low core slab 12, a section 15 connecting the section 14
and an outer surface of the lifting loop 13, and a section
16 setting against a top surface of the hollow core slab
12 over an extent of the section 14.

[0028] The thus constructed support piece 11 supports
the lifting loop 13 in a lifting operation of the hollow core
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slab 12 preferably for example only in a longitudinal di-
rection of the hollow core slab, the sections 14 and 16
being located towards the longitudinally central region of
a hollow core slab. The component forces in substantially
other directions inflicted on the lifting loop 11 by a lifting
operation of the hollow core slab 12 are borne by the
structure of the lifting loop 11.

[0029] In comparison to the embodiment of figs. 1A
and 1B, the embodiment of figs. 2A and 2B enables pro-
viding a support piece in more stripped construction,
which reduces manufacturing and material costs, yet it
is sufficient for supporting the lifting loop in the most es-
sential bending stress direction,

[0030] With regard to the foregoing examples, it is ob-
vious thatthese are subject to a multitude of modifications
and variations within the scope of the invention, as evi-
dent for a person skilled in the art. Therefore, the fore-
going embodiments of the invention are by no means
limitative regarding the invention, but the scope of pro-
tection for the invention is solely defined in accordance
with the appended claims.

Claims

1. A method for bracing a lifting loop (3, 13) of a slip-
form-cast concrete element (2, 12) at least during a
concrete element lifting operation effected by using
the lifting loop, whereby the lifting loop is formed from
a metal bar and is at least partially located inside a
recess prepared on a surface of the concrete ele-
ment, in which method at least forces, which are lon-
gitudinal relative to a concrete element to be lifted
and which are applied to the lifting loop, are con-
veyed to the concrete element to be lifted by means
of a support piece (1, 11) to be set at least partially
in said concrete element’s recess formed in associ-
ation with the lifting loop.

2. Amethod according to claim 1, in which method also
forces, which deviate from a longitudinal direction of
the concrete element and which are applied to the
lifting loop (3), are conveyed via the support piece
(1) to the concrete element to be lifted (2).

3. A method according to claim 1 or 2, in which method
said support piece (1, 11) is a separate element,
which is placed, prior to a concrete element lifting
operation, in association with said recess of the con-
crete element (2, 12) and the lifting loop (3, 13) lo-
cated in the recess, and which support piece is re-
moved from the concrete element after the lifting op-
eration.

4. A method according to any of claims 1-3, in which
method said support piece (1, 11) is fitted in associ-
ation with a lifting hook to be secured in the lifting
loop (3, 13).
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5.

10.

A method according to any of claims 1-4, in which
method the support piece (1, 11) is clamped in po-
sition by placing a lifting hook in the lifting loop (3,
13) braced by the support piece.

A method according to any of claims 1-5, wherein
the slipform-cast concrete element is a massive or
hollow core slab (2, 12).

A support piece (1, 11) for alifting loop (3, 13) formed
from a metal bar and located in a slipfom-cast con-
crete element (2, 12), said support piece comprising
a section (4, 14) setting against a wall of a recess
prepared in association with a concrete element lift-
ing loop, and a section (5, 15) connecting the section
setting against said recess’ wall and an outer surface
of the lifting loop for conveying from the lifting loop
to the concrete element at least forces, which are
applied to the lifting loop in a concrete element lifting
operation and which are longitudinal relative to the
concrete element.

A support piece (1, 11) according to claim 7, said
support piece comprising, at an upper edge of said
section (14) setting against the wall of said recess,
a section (6, 16) setting against a top surface of the
concrete product (2, 12).

A support piece (1, 11) according to claim 7 or 8,
said support piece having been fitted in association
with a lifting hook to be used in a lifting operation of
the concrete element (2, 12).

A support piece (1, 11) according to any of claims
7-9, wherein the section (5, 15), which connects the
section (4, 14) setting against a wall of the concrete
element’s (2, 12) recess and an outer surface of the
lifting loop (3, 13), has the length of its cross-section
matching substantially the diameter of the concrete
element’s recess, this connecting section (5, 15)
having an opening, the width of which opening
matches substantially the width of the lifting loop.
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FIG. 2B
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