EP 1 795 666 A1

(1 9) Européisches
Patentamt
European
Patent Office
Office européen
des brevets

(12)

(43) Date of publication:
13.06.2007 Bulletin 2007/24

(21) Application number: 05077844.8

(22) Date of filing: 12.12.2005

(11) EP 1795 666 A1

EUROPEAN PATENT APPLICATION

(51) IntCL.:

E04B 5/26 (2006.01) E04C 5/065 (2006.01)

(84) Designated Contracting States:
AT BEBG CH CY CZDE DK EE ES FIFR GB GR
HUIEISIT LILT LU LV MC NL PL PT RO SE SI
SK TR
Designated Extension States:
AL BA HR MK YU

(71) Applicant: Bartoli N.V.
Willemstad, Curacao (AN)

(72) Inventor: Bartels, Michael Jacobus Gerhardus
7631 BC Ootmarsum (NL)

(74) Representative: Mertens, Hans Victor
Exter Polak & Charlouis B.V., P.O. Box 3241
2280 GE Rijswijk (NL)

(54)

(57)  The presentinvention provides a beam element
(40), comprising a beam member (42) provided with a
reinforcement (46,48) for supporting a floor element, the
reinforcement at least partly extending beyond the beam

Beam element, building system and method

member (42) in order to form a load-bearing structure.
The load-bearing structure comprises an elongate bar
member to which supporting elements are attached at
an angle in order to absorb pressure force.

Fig 3

Printed by Jouve, 75001 PARIS (FR)

(Cont. next page)



EP 1 795 666 A1

/48
(50 58 58 |
. 50 50
/4 NN /4 AN
/ (2 \[/ \L

/ (



1 EP 1 795 666 A1 2

Description

[0001] The present invention relates to a beam ele-
ment, to a building system which uses the beam element
and to a method for constructing a building using the
beam element.

[0002] The building system may comprise all structural
components for constructing a building. The building sys-
tem, the beam element and/or the method may be used
in the construction of houses as well as the construction
of offices and commercial properties.

[0003] Known buildings, such as apartment buildings,
are constructed from concrete building elements. Vertical
columns are connected to one another by horizontally
fitted metal profiled sections. Known metal profiled sec-
tions comprise aflat flange, on which a frustoconical bent
profiled sectionis arranged. Due to the shape of the cross
section, the known profiled section is also referred to as
a"hatgirder", as, in use, the bent profiled section is above
the flat flange. Floor panels are arranged on the flange
extending laterally relative to the bent profiled section in
order to form a floor of the building. On top of the metal
profiled section, concreteisthen appliedin order to create
a connection between the floor panels and the metal pro-
filed section and in order to create a floor, the upper sur-
face of which is flat.

[0004] Buildings may comprise a detachable system
floor or a detachable system ceiling in order to hide lines
from view. The lines, such as electrical wires, sewage
pipes, heating pipes, wires of a computer network or for
air conditioning, are arranged between floor panels of
the building and the system floor and system ceiling, re-
spectively.

[0005] The above-described metal profiled sections
are relatively expensive. In addition, the metal of the pro-
filed section can melt if a fire breaks out in the building.
[0006] Itis an object of the presentinvention to provide
a building element which can serve as an alternative to
the abovementioned metal profiled section. To this end,
the invention provides a beam element, comprising:

- an elongate beam member for supporting a floor el-
ement; and

- areinforcement extending over at least a part of the
length of the beam member, comprising an internal
part which is arranged in the beam member and an
external part which is arranged outside the beam
member,

the external part being designed to resist pressure forces
which occur when the floor elementis placed on the beam
member.

[0007] The beam elementis a fully equivalent replace-
ment of the known metal profiled section in terms of load-
bearing capacity and strength but is at the same time
significantly cheaper. The cost savings achieved by using
abeam element according to the invention for transverse
connections between columns or other building ele-
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ments, such as walls and similar structures, is for exam-
ple approximately 50%. Its use for constructing buildings
is possible because the external part of the reinforcement
is capable of resisting the pressure force which acts on
the external part when a floor element is placed on the
beam member.

[0008] In one embodiment, the external part of the re-
inforcement comprises a bar member which extends ap-
proximately parallel to the beam member and to which
supporting elements are attached at an angle. The sup-
porting elements attached at an angle to the bar member
prevent the bar member from buckling.

[0009] In one embodiment, the supporting elements
are attached by means of at least a double weld. Con-
sequently, forces exerted on the bar member are virtually
completely transferred to the supporting elements. If only
one weld seam is used, a supporting element may bend
or hinge about the weld seam and may even break away.
By using two weld seams, preferably opposite one an-
other on a supporting element when viewed head on, the
weld seams cannot act as a pivot and, at the same time,
a stronger connection is achieved. Simultaneous welding
of the two seams prevents the supporting element from
becoming warped during welding. Simultaneous welding
is preferably carried out using a welding robot, which not
only welds simultaneously, but also for an equal period
and over an equal length of every weld seam. In this
manner, identical and strong welded joints are produced
which generate as little tension as possible in the bars.
[0010] The double weld may have a cross-sectional
area which is larger than or equal to the cross-sectional
area of the respective supporting element, thus transfer-
ring the forces as completely as possible.

[0011] In one embodiment, a duct is arranged in the
beam member which extends from one side of the beam
member to another side. The duct forms a passage for
lines. The beam element can thus be used in combination
with system ceilings. Lines which are arranged on the
system ceiling can run through the duct.

[0012] The internal part of the reinforcement may com-
prise several bar members which extend approximately
parallel to alongitudinal axis of the beam member. These
bar members arranged in the beam member ensure that
the tensile force which is exerted on the beam member,
for example when a floor element is placed theron, is
absorbed.

[0013] The bar members may be connected to the sup-
porting elements of the external part of the reinforcement.
[0014] Inone embodiment, the duct extends in a width
direction of the beam member.

[0015] An above-described beam element is rigid and
has a large load-bearing capacity. The reinforcement is
for example made of metal, such as steel and in particular
reinforcing steel. Furthermore, the supporting elements
and/or the bar members may be tubular, thereby further
increasing the strength of the reinforcement.

[0016] According to afurther aspect, the invention pro-
vides a building system for constructing a building, com-
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prising a beam element such as described above.
[0017] In one embodiment, the beam element of the
building system is provided with a duct, a floor element
extending laterally from the beam element and a system
ceiling extending laterally from the beam element which
is arranged below the floor element in order to form an
intermediate space, the duct of the beam element ad-
joining the intermediate space between the floor element
and the system ceiling.

[0018] Lines canthus be moved, replaced, repaired or
added relatively easily. It is also possible to fit additional
connections to lines. Contrary to what is the case when
a prior art solid concrete beam or metal profiled section
is used, no chases have to be cut in order to make mod-
ifications, as the beam element comprises a duct which
adjoins the space between the floor and the system ceil-
ing. The reinforcement of the beam element according
to the invention has aload-bearing capacity which is such
that the ducts can be recessed in the concrete.

[0019] According to another aspect, the invention pro-
vides a method for constructing a building, comprising
the steps of:

- placing a beam element between two building ele-
ments, the beam element comprising:

- anelongate beam member for supporting a floor el-
ement; and

- areinforcement extending over at least a part of the
length of the beam member, comprising an internal
part which is arranged in the beam member and an
external part which is arranged outside the beam
member,
the external part being designed to resist pressure
forces which occur when the floor element is placed
on the beam member;

- placing a floor element extending laterally from the
beam element on the beam element;

- embedding the external part of the reinforcement in
a setting material.

[0020] Inone embodiment, the setting material is con-
crete. Concrete has properties which are suitable for
bringing about a connection. The building elements com-
prise upright building elements, such as columns, walls
and similar structures.

[0021] Further advantages and features of the present
invention will be explained below in more detail with ref-
erence to the accompanying drawings, in which:

Fig. 1 shows atop view of anembodiment of a system
according to the present invention, comprising a col-
umn, beam elements and floor elements placed ther-
eon;

Fig. 2 shows a perspective view of a floor comprising
floor panels and a system ceiling arranged under-
neath it, on line B-B;

Fig. 3 shows a perspective sectional view of an em-
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bodiment of the system of Fig. 1 on line A-A;

Fig. 4 shows a view of a beam element as shown in
Fig. 3;

Fig. 5 shows a section of another embodiment of the
system from Fig. 1 on line A-A;

Fig. 6 shows a view of a beam element as shown in
Fig. 5;

Fig. 7 shows a perspective view of an embodiment
of the beam element according to the present inven-
tion;

Fig. 8 shows a diagrammatic perspective view of a
bar member and a supporting element provided with
a double weld according to the invention;

Fig. 9 shows a diagrammatic section of the double
weld from Fig. 8.

[0022] A building constructed using a building system
1 according to the present invention comprises floors,
wall elements and beam elements and columns. The
floors comprise floor elements or floor panels. The col-
umns 2 are arranged at corners of the floors and are
placed vertically, at right angles to the floor. The beam
elements 4, 6 are arranged under the edges of the floor
elements 8 and extend horizontally from column to col-
umn. The beam element 6 comprises a bottom part 10
which is wider than a top part 12 arranged on top thereof.
The edge 14, formed by the part of the bottom part 10
which protrudes relative to the top part 12, supports the
floor elements 8.

[0023] The floor elements may be hollow floors, as in-
troduced onto the market by the applicant. The floor el-
ements may also comprise standard floor panels avail-
able on the market, such as duct panels, see Fig. 2.
[0024] The floor 20 shown in Fig. 2 comprises floor
panels 22. The floor panels are concrete duct panels
which are flat and elongate. Openings 24 which extend
through the entire panel are provided in the longitudinal
direction. This saves building material and thus costs,
while the load-bearing capacity of the floor panels re-
mains sufficient. With the system described with refer-
ence to Fig. 1, the floor panels with ends 26 are arranged
on the edge 14 of the beam elements. The floor panels
have side walls 28, 30 which are arranged at an angle
relative to the top and bottom surface.

[0025] InFig. 2, a system ceiling 32 is arranged under
the floor panels 22. The system ceiling is commercially
available and can be detached in parts. The system ceil-
ing is attached to the floor panels 22 in a suitable manner
by means of attachment bars 34.

[0026] The first embodiment of a beam element 40 ac-
cording to the invention shownin Fig. 3 comprises abeam
member 42. The beam member 42 as illustrated is an
elongate beam which has cylindrical passages or ducts
44 running through itin the width direction, approximately
parallel to one another. The ducts 44 extend through the
entire beam member 42, from side to side. Floor panels
22 are placed onthe beam member 42, which floor panels
correspond to the floor panels shown in Fig. 2 and are
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provided with ducts 24. The ends of the ducts 24 are
sealed with sealings 52. The sealings 52 may have any
suitable form and comprise any suitable material, for ex-
ample a stopper or plug made of plastic. A setting material
is arranged between the floor panels and on the beam
member 42 in order to form the top part 54 of the beam
element. The setting material is for example concrete
which is applied on the bottom part 42 during the con-
struction. Once the concrete has set, an optional finishing
layer 56 is arranged on top thereof. The finishing layer
56 comprises, for example, a carpet, a concrete layer,
parquet, a sound-dampening layer, etc.

[0027] The beam element 40 is partly prefabricated
(prefab) and is supplied as shown in Fig. 4. The bottom
part 42 contains a reinforcement, which reinforcement
comprises bars 46, 48 which are connected to one an-
other by supporting elements 50. The bars 46, 48 are
approximately parallel and extend over approximately
the entire length of the bottom part. In the embodiment
shown, the supporting elements are straight bars which
are attached to a bar 46 by a first end and by a second
end to a bar 48. The supporting elements 50 partially
extend outside the material of the beam member or bot-
tom part 42. Together with the bar 48, this part of the
supporting elements forms an external part of the rein-
forcement. Both in front view (Fig. 3) and side view (Fig.
4), the supporting elements 50 are connected to the bar
48 at an angle. Thus, the external part of the reinforce-
ment is able to absorb pressure forces which arise when
a floor element is placed on the beam member 42, see
Fig. 3. Deformation, i.e. buckling, of the bar 48 is pre-
vented by the supporting elements 50 which are arranged
at an angle and produce a counterforce in the plane of a
floor panel.

[0028] As shown, both the bar members 46, 48 and
the supporting elements 50 may comprise one or more
bars. If several bars are being used, these may be ar-
ranged parallel to one another, as shown.

[0029] The ends of the supporting elements are weld-
ed to the bars 46, 48. Preferably, a weld 58 is provided
on two or more sides of the end, which is referred to as
a double weld, see also Figs. 8 and 9. The double weld
forms a strength weld, which transfers virtually all the
force exerted on a supporting element onto the bar mem-
ber to which it is attached.

[0030] Another embodiment of the beam element 70
is supplied from a factory in the shape of beam member
72, as shown in Figs. 5 and 6. The beam member con-
tains a reinforcement comprising bars 74, 76 which are
connected to one another by supporting elements 78.
The supporting elements are attached to the bar 76 at
an angle of, for example, 60 degrees. The supporting
elements meet on the bar 76 in the shape of a pyramid.
The external part of the reinforcement 80 comprises that
part of the supporting elements which falls outside the
bottom part 72, as well as bar 76. Openings 82 extending
through the beam member 72 are disposed between the
supporting elements 78. The openings may have any
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desired shape, such as the frustoconical shape shown
in Fig. 5.

[0031] Constructing a building using the beam ele-
ments according to the invention is explained with refer-
ence to Fig. 7. The beam elements are supplied by the
factory as shownin Fig. 5. The beam element 70 is placed
horizontally between two columns 2. To this end, the col-
umn 2 for example comprises a widened support (not
shown) on which the beam element comes to rest. The
floor panels 22 are then placed on the beam element 70
and next to the external part of the reinforcement 80. The
space between the floor panels is filled by applying con-
crete on top of the beam member 72, in order to form the
top part 84 of the beam element. The ducts of the floor
panels 22 are in this case sealed as shown in Fig. 3 in
order to prevent the concrete from flowing into the ducts.
After this step, the external part 80 is embedded in the
concrete 84.

[0032] The floor elements 22 are optionally anchored
to one another by an anchoring member 86 which ex-
tends in the plane of the floor panels. The anchoring
member 86 is fitted through the top part 84 of the beam
element. If desired, a coupling element 88 is furthermore
arranged in a floor element. Other building elements can
be fitted to the coupling element, even after the construc-
tion of a building has finished.

[0033] Between the step of placing the floor panels on-
to the beam element and applying the concrete for form-
ing the top part 84, the beam member, i.e. the bottom
part of the beam element, supports the floor panels 22.
In this case, the beam member experiences a (gravita-
tional) force in the direction of the ground between the
support at both ends. The beam member is thus subject-
ed to tensile load, while the external part of the reinforce-
ment is subjected to compressive load in the longitudinal
direction of the bar 76. The external part 80 of the rein-
forcement is sufficiently strong to withstand the pressure
force exerted on it without deformation. Buckling of the
bar 76 is prevented since the supporting elements are
attached by means of double welds, or a strength welds,
to the bar 76 and thus transmit pressure forces. Further-
more, the supporting elements 78 are connected to the
bar at an angle in order to secure the barin the transverse
direction.

[0034] After the concrete of the part 84 has set, the
external part 80 of the reinforcement is embedded in con-
crete, so thatany forces acting onit are likewise absorbed
by the concrete. The entire structure, as shown in Fig. 7,
is thus sturdy and has a long service life. The concrete
of the beam element is fire resistant. At the same time,
the beam element costs significantly less in terms of pro-
duction, transportation and installation than a metal pro-
filed section. The cost savings may amount to more than
50%.

[0035] The ducts 82 are arranged in the beam member
42 in such a manner that the ducts connect to the space
between a system ceiling 32 and the floor elements 22.
It is possible for lines to extend through the ducts 82 of
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the beam element, which lines are still accessible once
the construction of the building has finished.

[0036] The beam member 72 is cast in a shuttering
containing a reinforcement and optionally tubes or blocks
for creating the ducts.

[0037] Fig. 8 shows a double weld 90 according to the
invention. Supporting element 78 is attached to bar 76
by applying a weld 92, 94 at one end of the supporting
element on two opposite sides.

[0038] Fig. 9 shows that the joint surface area of the
welds 92, 94 is greater than or equal in size to the surface
of the supporting element 78. Thus, a strong coupling is
achieved, in which the forces exerted on the supporting
element are completely passed on to the bar 76.
[0039] If the beam elements were made of solid con-
crete, the concrete surrounding the reinforcement would
absorb the transverse forces. However, a solid concrete
beam is relatively heavy, resulting in high transport costs.
Furthermore, when using a solid beam element in com-
bination with a system ceiling, a passage for the lines is
absent. Due to the hardness of the material, creating
ducts or slots in a solid concrete beam is very labour-
intensive and causes a nuisance due to the chases which
have to be cut.

[0040] The presentinvention provides abeam element
which is provided with one or more ducts in which lines
can be introduced. The ducts of the beam elements con-
nect to the intermediate space between the floor panels
22 and the system ceiling 32. The entire unit thus pro-
vides a complete system for the passage of lines. The
ducts can be accessed by partly removing the system
ceiling in order to make modifications. Furthermore, a
saving in weight has been made in order to transport the
beam elements.

[0041] The presentinvention provides a complete sys-
tem for the construction industry. The beam elements act
as beam binders where two floor parts meet. At the same
time, the beam acts as a passage for lines, so that it is
optionally suitable for use in combination with a system
ceiling.

[0042] As concrete beams are normally solid, the
transverse forces occurring when the floor parts are be-
ing installed are absorbed by the concrete. With the beam
element according to the present invention, it appears
that the transverse forces can be absorbed by the zigzag
arrangement of the supporting elements. The concrete
which would normally absorb the transverse forces can
(temporarily) be omitted with the beam element accord-
ing to the invention in order to provide openings, since
the reinforcement, inter alia as a result of the welding
method used, is sufficiently strong to absorb the trans-
verse forces.

[0043] The beam element of Figs. 3 and 7 may have
a width of approximately 55 cm and a height of 40 cm.
The length is for example between 5 m and 20 m. The
supporting elements are at an angle of for example 60
degrees with respect to one another. The supporting el-
ements are, for example, at an angle of 50 to 60 degrees
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relative to the bar 225.

[0044] The beam elements are coupled to the floor el-
ements. The coupling can for example be brought about
by the following two methods. 1) The beam elements are
coupled to the floor elements by an anchoring, the first
end of which is provided in the beam element and the
second end of which is provided in a floor element. 2)
The beam elements are coupled to the floor elements by
a mechanical coupling made of steel, for example using
anchored bolts and nuts fitted thereto.

[0045] In one practical embodiment of the building el-
ements, the supporting elements of the reinforcement
have a diameter of 16 mm or more, for example of ap-
proximately 28 mm. Both ends of the supporting ele-
ments are attached to the bars by means of double welds
in order to prevent pretensioning the supporting ele-
ments.

[0046] The supporting elements and the bars of the
reinforcement are made of high-performance steel, such
as torsteel, reinforcing steel or constructional steel.
[0047] The edge 14 of the beam element (Fig. 1), for
example, laterally protrudes approximately 150 mm rel-
ative to the top part 12.

[0048] The building system and the beam element ac-
cording to the present invention are suitable for use in
buildings where a system ceiling has been installed due
to the fact that the configuration of lines changes rela-
tively often. Examples include hospitals and office build-
ings.

[0049] The present invention is not limited to the em-
bodiments described above, to which many modifica-
tions can be made without departing from the scope of
the attached claims.

Claims
1. Beam element comprising:

- an elongate beam member for supporting a
floor element; and

- a reinforcement extending over at least a part
of the length of the beam member, comprising
an internal part which is arranged in the beam
member and an external part which is arranged
outside the beam member,

the external part being designed to resist pressure
forces which occur when the floor element is placed
on the beam member.

2. Beam element according to claim 1, in which the
external part of the reinforcement comprises a bar
member which extends approximately parallel to a
longitudinal axis of the beam member and to which
supporting elements are attached at an angle.

3. Beam element according to claim 2, in which the
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supporting elements are attached by means of at
least a double weld.

4. Beam element according to claim 3, in which the
double weld has a cross-sectional areawhichislarg- &
er than or equal to the cross-sectional area of the
respective supporting element.

5. Beam element according to one of the preceding
claims, inwhich the internal part of the reinforcement 70
comprises two or more bar members which extend
approximately parallel to a longitudinal axis of the
beam member.

6. Beam element according to claim 5, in whichthe bar 75
members are connected to the supporting elements
of the external part of the reinforcement.

7. Beam element according to one of the preceding
claims, inwhich a ductis arranged in the beam mem- 20
ber in order to provide a passage through the beam
member.

8. Building system for constructing a building, compris-
ing a beam element according to one of the preced- 25
ing claims.

9. Method for constructing a building, comprising the
steps of:
30
- placing a beam element between two building
elements, the beam element comprising:

- an elongate beam member for supporting

a floor element; and 35
- a reinforcement extending over at least a

part of the length of the beam member, com-
prising an internal part which is arranged in

the beam member and an external part
which is arranged outside the beam mem- 40
ber,

the external part being designed to resist pres-

sure forces which occur when the floor element

is placed on the beam member; 45

- placing a floor element extending laterally from

the beam element on the beam element;

- embedding the external part of the reinforce-

ment in a setting material.

50
10. Method according to claim 9, in which the setting
material is concrete.

55
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