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steel attachmentrail (2) is provided at the exterior surface
of the concrete product for attachment of at least one
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ment to humidity, providing cracks in the hollow core
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Description

[0001] The present invention relates to a concrete
product for a building structure, such as a reinforced con-
crete floor deck separating storeys in a building.

[0002] It is known to construct building structures in
pre-cast concrete elements. The concrete products are
typically provided with reinforcement steel bars embed-
ded in the concrete during the casting of the concrete
product. An advantage of using pre-cast concrete build-
ing elements is that they may be tailored in shape and
size to the specific building construction at a relatively
low production cost. On the building site, the concrete
elements are assembled as the building is raised. All or
some of the concrete elements may also be cast on the
building site if the circumstances favour this solution. The
concrete elements are constructed according to building
requirements and shaped and sized to absorb the re-
quired loads. Besides saving production costs, the pre-
casting of the concrete elements, floors, walls, girders,
etc., e.g. off-site, may also result in a reduction of the
weight of the concrete products.

[0003] In particular concrete decks may be made in
hollow core concrete elements in order to reduce the
weight and thereby the stress in the assemblies. The
concrete floor decks are typically subjected to different
loads during use of the building. In order to absorb these
loads, the decks are mounted with pre-stressed rein-
forcement steel bars.

[0004] In many building constructions, the concrete
decks must be designed for carrying various building el-
ements, such as suspended ceilings, ventilation systems
and the like, which may be mounted suspended from the
concrete floor by screwing anchors into the concrete
decks. This may require extra thickness of the concrete
decks in order to carry the suspended load.

[0005] The concrete elements, in particular load-bear-
ing concrete products such as concrete decks and gird-
ers, may loose the required strength if subjected to fire
foralonger period of time. When exposed tofire, shearing
stresses may be increased as the pre-stressed reinforce-
ment bars expand. This may lead to a collapse of the
concrete floor deck after a fire exposure of approx. 20 to
30 minutes. New building requirements concerning fire-
retarding constructions are being introduced. In order to
meet these requirements, the thickness of the concrete
elements could be increased. However, this results in
heavier concrete elements, which increased transport
costs, material costs, etc. Differently sized walls, floors,
etc. also requires other building construction calculations
and dimensioning rules in order to satisfy the building
requirements.

[0006] A way of improving the fire-retarding properties
could be providing fire insulation underneath the concrete
floor. However, this is uncomfortable, difficult and time
consuming to mount fire insulation slabs, just as the fix-
ation by fastening screws imposes a risk of reducing the
strength of the concrete element, e.g. exposing the steel
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reinforcement to damp, providing cracks in the hollow
core structure, etc.

[0007] Therefore, it is an object by the present inven-
tion to provide a concrete product which can be provided
with sufficient fire retarding protection whilst being rela-
tively similar in use as the well known type of concrete
products so that well-established building construction
principles and experiences can be continued.

[0008] The invention consists of a concrete product for
a building structure, wherein at least one steel attach-
mentrail is provided at the exterior surface of the concrete
product for attachment of at least one building element
to the concrete product by welding.

[0009] The rail is a profile embedded in the surface of
the product in such a manner that at least one exterior
surface profile portion is exposed. By providing attach-
ment rails on the exterior surface of the concrete product,
it becomes possible to attach building elements such as
fire, heat or sound insulation panels, anchoring means
for ventilation ducts, suspended ceilings and the like, to
the concrete elements. In particular, it is found advanta-
geous to attach a fire-retarding insulation layer without
penetrating anchoring screws or the like into the concrete
floors thereby risking reducing the strength of the con-
crete element, e.g. exposing the steel reinforcement to
damp, providing cracks in the hollow core structure, etc.
Insulation panels may preferably be welded to the steel
rails of the concrete product by a stud-welding technique
such as described in e.g. WO 03/086697 or
PCT/DK2004/000563 (not yet published).

[0010] The steel rail profiles may easily be provided
during the fabrication of the concrete products. The steel
rails are laid out in the bottom of the concrete cast mould,
before the wet concrete is poured into the mould. Since
concrete slurry may flow in underneath the rail profiles
during the casting of the concrete product, the above-
mentioned stud-welding techniques are particularly suit-
able, as these welding techniques provide a cleaning by
either rotation or tapping of the metallic surface in order
to establish sufficient electrical contact between the stud
and the metal surface, i.e. the steel rail.

[0011] In a preferred embodiment of the invention, the
insulation layer is rock wool insulation panels, preferably
having a thickness of 15 - 100 mm, more preferably 20
- 75 mm, and most preferably 25 - 50 mm, and a density
of preferably 30-200 kg/m3, more preferably 100 - 170
kg/m3. Itis found that providing the underside of a hollow
core concrete floor with 25 mm fire retarding insulation
having a density of approx. 100 kg/m3, the concrete floor
can withstand collapse when exposed to fire for at least
one hour.

[0012] Inafirstembodiment, the productis areinforced
concrete deck. In particular the product may be a hollow
core concrete deck, a reinforced massive concrete deck
or a balloon deck. Alternatively, the concrete product ac-
cording to the invention could be a reinforced concrete
beam girder.

[0013] According to the preferred embodiment, a mul-
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tiple of rails are provided, preferably with a substantially
parallel orientation with a mutual distance of 300-600
mm. By this separation, the rails are provided with a mu-
tual distance corresponding to the standard widths of the
insulation panels. Moreover, the rails are provided at the
underside of the concrete product.

[0014] Preferably, the rail profile is made of a sheet
metal preferably having a thickness of 0.3 - 1.0 mm. The
profile may be an inverted U-profile or inverted T-profile.
The profile may be provided with retention means, such
as perforations, barbed portions or the like, in order to
prevent that the suspended load causes a dismounting
of the profile from the concrete product.

[0015] In an embodiment, the profile may be provided
with a groove rail portion, such as a dovetail groove for
suspending building elements by receiving cooperating
attachment means of said building elements. Hereby,
building elements may be hung from the groove by suit-
able suspending means.

[0016] The rail profile is a galvanised steel sheet pro-
file, or a stainless steel profile. Hereby, a corrosion re-
sistant profile may be provided.

[0017] As an alternative to the partially embedded rail
profiles in the surface of the concrete product during its
casting, the rail profiles may be attached to the surface
of the concrete product by attachment means, such as
screws. Hereby, attachment rails may be subsequently
mounted on existing building structures.

[0018] In the following the invention is described in
more detail with reference to the accompanying draw-
ings, in which:
Fig. 1 is a schematic perspective view of a
concrete slab according to an embodi-
ment of the invention;

is a cross-section view of a concrete
product according to the invention with
an insulation layer mounted;

are a cross-section view of embodi-
ments of a rail profile for a concrete
product according to the invention; and
is a cross-section view of a second em-
bodiment of the invention.

Fig. 2

Figs. 3 and 4

Fig. 5

[0019] With reference to figure 1, a preferred embod-
iment of a concrete product according to the invention is
shown. In the figure is shown a hollow core concrete slab
1, where a number of steel rail profiles 2 are provided in
the surface of at the underside of the concrete deck 1.

[0020] The steel profiles 2 are provided on the exterior
surface 11 of the concrete product 1, such as the under-
side 11 of the concrete deck 1 of figure 1. As shown in
fig. 2, building elements, such as insulation panels 4 are
attached to the surface-exposed steel profiles 2 of the
concrete product 1 welding studs 3. The studs 3 are
pinched through the insulation 4 and welded to the steel
profiles 2 by a stud-welding gun (not shown) using a stud
welding technique, such as described in WO 03/086697
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or PCT/DK2004/000563 (not yet published).

[0021] Inorderto establish an electrical connection be-
tween the welding gun and the profile, the ground con-
nection of the welding system could be provided by mag-
netic attachment members (not shown), which may be
placed on the profile 2 during the welding process. It is
also found that such magnetic grounding member could
be placed on studs already attached to the profile by the
welding process.

[0022] The profiles 2 are preferably embedded in the
surface such that the strength of the concrete deck 1 is
not affected and such that the steel reinforcement bars
5 in the concrete 1 is not brought into contact with the
profiles 2. In particular in damp conditions this could oth-
erwise cause corrosion in the reinforcement and serious-
ly weaken the strength of the concrete product.

[0023] The steel rail profiles 2 are preferably galva-
nised steel or stainless steel profiles 2, which are formed
by bending, extruding and/or otherwise machining a met-
al sheet into a T-shape, as shown in fig. 1 or a U-shape
as shown in fig. 2 or other suitable shapes, for instance
the profile shapes shown in figures 3 and 4.

[0024] The concrete product may be a hollow core con-
crete floor deck 1, as shown in figs. 1 and 2, with rein-
forcement steel bars 5, but may also be a massive con-
crete deck, a balloon deck or other concrete products,
e.g. girders, etc. As shown in fig. 2, the profiles 2 are
provided underneath the cavities in the hollow core con-
crete deck 1, so that the strength of the concrete deck is
least effected as this is already the weak pointin the deck
design. The profiles 2 are preferably provided with a width
of 30 to 70 mm and are preferably provided in the con-
crete product with mutual distances of e.g. 30 cm or 60
cm, so that the position of the profiles corresponds to the
widths of fibrous insulation products.

[0025] Itis found that a layer of fire-proof fibrous insu-
lation 4, such as rock wool, provided on the underside of
the concrete floor deck considerably improves the fire
retarding properties. Moreover, it is found that insulation
coating of the edge regions of the deck 2 is particularly
important, e.g. around of approx. one meter of the edges
of the deck, since the mounting areas of the concrete
decks hereby are protected, so that the absorption of the
shearing forces is not adversely affected and the floor
deck remains in place. It is found that a thickness of the
insulation layer of approx. 25-50 mm may provide a fire-
resistance of approx. one hour, in particular if the edge
regions are provided with extra thickness, e.g. of 50-100
mm insulation coating. It is of course realised that extra
thickness, e.g. aninsulation cover of 100 mm high density
fibrous insulation may extend the fire-resistance of the
concrete floor deck to more than four hours.

[0026] The required thickness of the insulation coating
depends on the density of the insulation. The density may
be chosen in dependence of the amount of space avail-
able underneath the deck, i.e. the ceiling height of the
floor underneath. Preferably, relatively high densities of
the fibrous insulation between 100 to 170 kg/m3 or even



5 EP 1 690 991 A1 6

up to 200 kg/m3 may be used. However, it is realised that
fibrous insulation with densities as low as 60 kg/m3 or
even as low as 30 kg/m3 could be used.

[0027] Since the insulation must be fire-proof, foam
insulation materials as well as glass fibre wool is found
unsuitable since these materials have melting points that
are too low. The fire-resistance provided by the fibrous
insulation prevents in particular the load bearing portions
of the concrete deck from scaling or flaking bits of con-
crete when exposed to the heat of the fire for a period of
time graduately reducing the strength of the deck. Inorder
to resist the rapid loss of strength, the insulation coating
proves to be an advantageous alternative to increasing
the thickness of the concrete decks. By concrete decks
according to the invention, a reduction of the thickness
may actually be achieved without compromising the fire
safety requirements of the building constructions. This is
advantageous since a reduction of weight of the concrete
elements in a building structure then may be achieved.

[0028] The steel profiles 2 may also be used for at-
taching other building elements than fibrous insulation to
the concrete product. For instance, anchoring members
could be welded to the profile e.g. for suspending venti-
lation ducts, ceilings, cables, pipes etc. from the under-
side of the concrete deck.

[0029] Besides welding anchoring members or the like
onto the profiles 2 of the concrete products 1, the profile
2 could be provided with in integrally formed attachment
groove 21, such as a profile with a dovetail groove 21 as
shown in fig. 3.

[0030] The profiles 2 could be provided with retention
means 22, 23 as shown in fig. 4 for preventing profiles
of the underside of a concrete deck from being drawn
out by the attached loads. This could be a concern if more
heavy loads than insulation coatings are attached to the
underside of a concrete deck. Examples of such retention
means could be integrally formed edge flanges 22 and/or
folded flaps 23 that are punched out in the vertical profile
portions. A further way of providing retention could be to
form the profile in a perforated sheet material so that the
profiles are "locked" in the concrete as the wet concrete
fills the perforations during the concrete product casting.
[0031] Asanalternative to embedding the steel profiles
in the concrete surface during the casting of the concrete
product, it is realised that a steel rail profile 2 may be
subsequently mounted on the concrete deck, as shown
in fig. 5. Where the concrete deck elements 1’ abut each
other and are assembled, the flat steel profile 2 is fixed
by a screw 10, which is penetrated into assembly region
between the concrete slabs 1°. Hereby, it is ensured that
the reinforcement bars are not damaged or exposed to
the exterior.

[0032] Above, the invention has been described with
reference to some preferred embodiments. However, it
is realised that other embodiments such as specific con-
crete products may be provided and other type of steel
profiles may be utilised without departing from the scope
of the invention as it is defined in the accompanying

10

15

20

25

30

35

40

45

50

55

claims.

Claims

10.

11.

12.

A concrete product for a building structure
characterised in that

at least one steel attachment rail is provided at the
exterior surface of the concrete product for attach-
ment of at least one building element to the concrete
product by welding.

A concrete product according to claim 1, wherein the
building element is a fire-retarding, heat or sound
insulation layer.

A concrete product according to claim 2, wherein the
insulation layer is rock wool insulation panels, pref-
erably having a thickness of 15 - 100 mm, more pref-
erably 20 - 75 mm, and most preferably 25 - 50 mm,
and a density of preferably 30-200 kg/m3, more pref-
erably 100 - 170 kg/m3.

A concrete product according to any of the preceding
claims, wherein the product is a reinforced concrete
deck.

A concrete product according to claim 4, wherein the
product is a hollow core concrete deck.

A concrete product according to claim 4, wherein the
product is a reinforced massive concrete deck.

A concrete product according to claim 4, wherein the
product is a balloon deck.

A concrete product according to any of the claims 1
to 3, wherein the product is a reinforced concrete
beam girder.

A concrete product according to any of the preceding
claims, wherein a multiple of rails are provided, pref-
erably with a substantially parallel orientation with a
mutual distance of 300-600 mm.

A concrete product according to any of the preceding
claims, wherein the rails are provided at the under-
side of the concrete product.

A concrete product according to any of the preceding
claims, wherein the rails are profiles embedded in
the surface of the product in such a manner that at
least one exterior surface profile portion of each pro-
file is exposed.

A concrete product according to any of the preceding
claims, wherein the rail profile made of a sheet metal
preferably having a thickness of 0.3 - 1.0 mm.



13.

14.

15.

16.

17.

7 EP 1 690 991 A1

A concrete product according to claim 12, wherein
the profile is a galvanised steel sheet profile.

A concrete product according to claim 12, wherein
the profile is a stainless steel profile.

A concrete product according to any of the claims
12 to 14, wherein the profile is an inverted U-profile
or an inverted T-profile.

A concrete product according to any of the claims
12to 15, wherein the profile is provided with a groove
rail portion, such as a dovetail groove for suspending
building elements by receiving cooperating attach-
ment means of said building elements.

A concrete product according to any of the preceding
claims, wherein the atleast one profile rail is attached
to the surface of the concrete product by attachment
means, such as screws.
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