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(54) FLOOR BEAM FOR BUILDINGS AND BRIDGES

(57) The present invention relates to a floor beam for
use as a load-bearing beam for floors in houses and
bridges. The floor beam comprises an elongated beam
(1) having an upper side (1a) and a lower side (1b) ex-
tending in the longitudinal direction of the beam (1) and
two opposite long sides (1c). The beam (1) comprises a
plurality of wooden slats (5, 5a) which are stacked along
the height of the beam (1) to form a glulam beam, and a
bottom flange (2) fixed to the lower side (1b) of the beam
(1) and extending along the beam (1) in the longitudinal

direction of the beam. The bottom flange (2) being fixed
to the beam (1) with a plurality of elongate fastening el-
ements (3). The bottom flange (2) is made of steel and
projects from the beam (1) on each side of the beam (1),
wherein each of the projecting parts (2a, 2b) of the bottom
flange (2) has a width that is at least 20% wider than the
distance between the long sides (1c) of the beam, and
at least the upper wooden slat (5a) is made of a sort of
wood that is harder than spruce.
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Description

Technical field

[0001] The present invention relates to a floor beam
for use as a load-bearing beam for floors for house build-
ings, such as residential and office buildings, and bridg-
es.

Background

[0002] Glulam constructions have been known for over
100 years. The glulam beam consists of glued slats of
wood that are joined together with the help of glue and
heat and thus form a beam. The fibre direction in the slats
runs parallel to the length of the beam. The lamella thick-
ness is about 45 mm. The slats are compressed under
heat to give a desired beam, a straight beam or a saddle
beam or a curved beam. The beams are used both in
house construction, indoors and outdoors and also for
bridge construction.
[0003] Another type of glulam construction is cross-
glued wood, KL wood, multilayer boards of wooden
boards, built up of glued, cross-laid boards. KL wood is
a versatile product and is mainly used for interior walls,
load-bearing walls and floors. The KL board is an envi-
ronmentally friendly and recyclable building material and
when used correctly, it has a long service life.
[0004] With an increase in construction with wooden
structures in house construction, interest has increased
to improve the opportunities for increased spans, larger
free areas and to be able to build tall residential buildings.
A glulam beam is most often used for buildings with vis-
ible beams in a floor and for floors for open surfaces.
[0005] The glulam beam can be manufactured in dif-
ferent strength classes. The manufacturing standard for
the Swedish market is strength class GL30. Some glulam
beams are manufactured by splitting glulam beams in
class GL30 and then get strength class GL28.
[0006] Slats are also manufactured in a higher strength
class at the lower edge and at the upper edge, where the
maximum tensile and compressive stresses occur. In the
rest of the cross section, where the stresses are lower,
slats in a lower strength class are used. The manufac-
turing method is called combined glulam and is normally
denoted by the letter c.
[0007] Building with wood has become more and more
interesting for both property owners and also that for en-
vironmental reasons they do not want to use mainly con-
crete, which has environmental consequences both in
the production of cement and also when the finished con-
crete is transported by car to the workplaces. In Norway,
a high-rise building has been built, 85 meters high with
a wooden structure and also a high-rise building in Swe-
den.
[0008] When buildings are erected, especially when
apartment buildings are to be built, different principles
and building methods are used. The most important and

biggest challenge is when constructing buildings in a larg-
er number of floors, to be able to stabilize the buildings
so that they are not damaged in facades and floors by
both wind loads and floor loads.
[0009] Normally two different methods are used. One
method is to build a frame of so-called cells. A building
constructed in this way consists of load-bearing exterior
walls and load-bearing interior walls as well as load-bear-
ing floors. The load-bearing walls are equally spaced
apart.
[0010] After a concrete base slab has been cast, load-
bearing outer walls of KL boards are first fitted. Then the
load-bearing inner walls are mounted on KL boards with
a certain distance from each other. The walls are
"stamped, supported" so that they do not fall over. Floors
of KL boards are mounted on the top of the walls so that
all floors are covered. Then additional load-bearing walls
are mounted on the mounted floor and an additional floor
is mounted.
[0011] The frame thus consists of load-bearing walls
and floors of KL boards. This construction causes prob-
lems with handling step noises and air noises between
the apartments due to the fact that wood has a poor
sound-absorbing ability. To solve these problems, one
has to perform complicated detail solutions such as step
sound mats, subfloors and several layers of gypsum
boards as suspended ceilings. Between the apartments
on the same floor, special detail solutions are also need-
ed.
[0012] This method of building is slow and inflexible
when it comes to making a floor plan. The load-bearing
interior walls that are apartment-separating control what
the floor plan should look like. Installations can only be
performed between the load-bearing interior walls.
[0013] The stabilization of the building is also complex
as a number of screw joints hold walls and floors together.
It is also difficult to credit the disc effect. A concrete stair-
case is necessary to stabilize the entire building. The cell
division construction has limitations when it comes to
building tall buildings.
[0014] Another type of construction is to have load-
bearing wooden pillars in the facade and load-bearing
pillars inside the building. Loose glulam beams are
mounted between the pillars. Between the glulam beams,
load-bearing beams are formed, which form the floor lay-
er. Gypsum boards are screwed to the lower side of the
beams, which form the suspended ceiling. Insulation is
mounted between the beams, which in this construction
constitute sound insulation. A floor and a step sound in-
sulation are screwed on the top.
[0015] This construction with load-bearing columns of
glulam and load-bearing beams of glulam also has diffi-
culties in solving the problems of sound insulation be-
tween the apartments. It involves complex and detailed
design to solve these problems. Even in this case, there
are limitations to building tall houses without getting too
large dimensions on the pillars. Joining pillars entails ex-
tensive detailed constructions of steel to cope with the
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steps in the joints. Stabilization of the building takes place
with the help of horizontal trusses of wood that are mount-
ed in the facade. If there is no space on the facade, these
are mounted on the inner walls.
[0016] All the mentioned constructions have the dis-
advantage that the floors become thick. The floors re-
quire installations of both water and drainage pipes as
well as electrical installations. In addition, insulation is
needed to meet the sound requirements. The floor thick-
ness can be between 500-700 mm.
[0017] US2601910A shows an example of a wooden
beam reinforced with a prestressed reinforcement, such
as a metal plate, which is attached to the wooden beam.
A disadvantage of using a prestressed reinforcement,
which is also mentioned in US2601910A, is that there is
a risk that the beam is bent upwards due to the prestress.
To avoid this, the metal plate is screwed to the wooden
beam with several screws. If such a wooden beam is
used as a floor beam, the floor is laid on top of the floor
beam. A disadvantage of this is that the total construction
height of the floor together with the floor beam becomes
high.
[0018] WO2017/064334A1 disclose a wooden beam
intended for arches. The purpose of the beam is to bend
it and use it in a curved shape. The beam shown in
WO2017/064334A1 is not intended for use as a load-
bearing beam for floors in house buildings and bridges.
The wooden beam is reinforced with a laminate in soft
metal, such as aluminum, which is easy to bend.

Summary

[0019] The object of the present invention is to provide
a floor beam for use as a supporting beam for floors in
houses and bridges, which gives a low construction
height, i.e. the total construction height of the floor to-
gether with the floor beam is low.
[0020] This object is achieved with a floor beam ac-
cording to claim 1.
[0021] The floor beam comprises an elongate beam
having an upper side and a lower side extending in the
longitudinal direction of the beam, and a bottom flange
fixed to the lower side, of the beam and extending along
the beam in the longitudinal direction of the beam and
two opposite long sides extending between the upper
side and the lower side in the longitudinal direction of the
beam. The beam comprises a plurality of wooden slats
which are stacked along the height of the beam between
the lower side and the upper side and are glued together
so that the beam forms a glulam beam. The floor beam
comprises a bottom flange of steel fixed to the lower side
of the beam, and which extends along the beam in the
longitudinal direction of the beam. The bottom flange is
fixed to the beam by a plurality of elongate metal fasten-
ing elements arranged perpendicular to the longitudinal
direction of the beam and spaced apart along the longi-
tudinal direction of the beam, each of the fastening ele-
ments extending through the bottom flange and through

the beam to a level of at least 20% of the distance be-
tween the lower side and the upper side of the beam,
i.e., the height of the beam. According to the invention,
the bottom flange is made of steel and projects from the
beam on both sides of the beam along the long sides,
each of the projecting parts of the bottom flange has a
width which is at least 20% wider than the distance be-
tween the long sides of the beam, and at least the upper
wooden slat is made of a sort of wood that is harder than
spruce.
[0022] Glulam beams are normally made of spruce.
Spruce has a hardness of 1.3 according to the Brinell
scale. The upper wooden slat is thus of a sort of wood
that is harder than 1.3 according to the Brinell scale, for
example oak or ash.
[0023] Tensile forces in the floor beam are absorbed
in the bottom flange made of steel and compressive forc-
es are absorbed in the beam of wood. Since at least the
upper wooden slat of the beam is made of a sort of wood
that is harder 1.3 according to the Brinell scale, the wood-
en beam can absorb greater compressive forces than if
it is made of spruce, from which glulam beams are nor-
mally made. Because the bottom flange projects on each
side of the beam, the total area of the bottom flange in-
creases, which means that it can absorb greater tensile
forces than if it does not project from the long sides. The
combination of these features means that the floor beam
is able to absorb larger loads and stresses, which makes
it possible to reduce the height of the beam, but still cope
with the loads and stresses required for use as a load-
bearing beam for floors in houses and bridges.
[0024] In addition, the projecting parts of the bottom
flange can form a support for the floor, which gives a
lower construction height compared to the prestressed
beam shown in US2601910A. Since the floors can be
mounted on the bottom flange, the floors are integrated
in the height of the floor beam. Thus, the total floor, i.e.,
the floor beam and the floor, gets a low construction
height, which is a great advantage when building tall
buildings where there are restrictions on the total height
of the building.
[0025] The distance between the lower side and the
upper side of the beam defines the height of the beam.
The distance between the long sides of the beam defines
the width of the beam.
[0026] The bottom flange, which preferably has pre-
drilled holes, is fixed to the lower side of the wooden
beam along the length of the beam by means of a plurality
of elongate fastening elements. The fastening elements
are preferably made of metal. The elongate fastening
elements act as shear connectors between the beam and
the bottom flange and prevent shear forces from affecting
the beam. At the same time, the longitudinal bottom
flange together with the wooden beam will also absorb
all the moment force in the floor beam and can handle
the load applied to the floor beam and at the same time
cope with all transverse forces with the help of the elon-
gate fastening elements without the floor beam deform-
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ing or failing.
[0027] According to the invention, the beam has two
opposite long sides which extend between the upper and
lower sides in the longitudinal direction of the beam, and
the bottom flange projects from the beam on each side
of the beam along the long sides, and each of the pro-
jecting parts of the bottom flange has a width of at least
20 % wider than the distance between the long sides of
the beam.
[0028] The advantage of the floor beam having a bot-
tom flange that protrudes from the long sides of the beam
on each side of the wooden beam is that these, in addition
to the floor beam have a large strength in itself, act as a
support for a floor of desired material and dimensions.
Since floors can be mounted on the bottom flange, the
floors are integrated in the height of the floor beam. Thus,
the thickness of the total floor, including the floor beam
and floor, has a low construction height, which is a great
advantage when building tall buildings when there are
restrictions on the total height of a building.
[0029] Another advantage of the floor beam is that the
glulam beam together with the bottom flange has a very
high torsional rigidity. This construction has great advan-
tages when the floor beam is mounted in a facade of a
building when the floor only loads the beam eccentrically
on one of the projecting parts of the bottom flange.
[0030] At a vertical load, tensions arise in the wooden
beam. Compressive stresses occur in the upper part of
the beam and tensile stresses in the lower part of the
beam. Between the transition of compressive and tensile
stresses, the stresses are zero, i.e. the neutral zone.
[0031] A wooden beam can withstand compressive
stresses parallel to the fibers about 25% better than ten-
sile stresses parallel to the fibers. One of the great ad-
vantages of the invention is that a steel flange replaces
the part of the wooden beam where tensile stresses arise.
This is possible as the modulus of elasticity of steel is
about 135 times larger than wood. For example, a tradi-
tional wooden beam of 1 m high, can be replaced with a
floor beam according to the invention with a height of 0.4
m. Thus, a floor using a floor beam floor according to the
invention as a load-bearing beam has a much lower con-
struction height than a floor beam made entirely of wood.
[0032] A prerequisite for a wooden beam with a bottom
flange of steel to withstand vertical loads is that the fas-
tening elements is made of metal and fasten the bottom
flange to the wooden beam and that the fastening ele-
ments extend at least 20% up into the wooden beam. A
metal fastener that is about 130 times stronger than wood
can therefore handle the loads that occur between the
wooden beam and the fastening elements.
[0033] When the floor beam will be subjected to vertical
loads, the wooden beam will constitute the pressure zone
and the bottom flange will form the tension zone. The
floor beam then constitutes an extraordinarily strong and
moment-rigid beam with small deflections, low flexibility,
and small deformations and which can be effectively in-
tegrated with the rest of the floor. The floor beam that is

integrated in the rest of the floor thus has a very low
construction height.
[0034] The reinforced wooden beam thus has an ex-
cellent transverse force capacity and a very good torque
capacity which gives great strength and small deflections
and low flexibility.
[0035] The invention also has great advantages when
it comes to reinforcing existing wooden beams in, for ex-
ample, a roof structure. With heavy snow loads, roof
beams may need to be reinforced to prevent falling snow.
The shear forces in the roof structure can be decisive
and therefore the invention is very useful.
[0036] According to the invention, the beam comprises
a plurality of wooden slats which are stacked along the
height of the beam between the lower side and the upper
side of the beam and are glued together so that the beam
comprises a glulam beam. The advantage of using a glu-
lam beam is that it is possible to dimension the floor beam
for the loads that arise. The condition for this is to dimen-
sion, construct and manufacture a floor beam that com-
bines a bottom flange of steel with a certain thickness
and width together with a wooden beam with a certain
width and height. The glulam beam has the conditions
to obtain the right width and height of the wooden beam.
With these possibilities, it is possible to construct a floor
beam for all loads that may occur in a wooden structure.
The elongate fastening elements act as shear connectors
between the glulam beam and the bottom flange and
effectively prevent the shear forces from affecting the
glulam beam so that the slats do not come apart from
each other.
[0037] To further strengthen the glulam beam, at least
the upper slat, or the upper slats are made of a sort of
wood that is harder than spruce, which glulam beams
are normally made of, i.e., a sort of wood which has a
hardness that is higher is 1.3 according to the Brinell
scale. A harder sort of wood, for example oak or ash,
improves the compressive strength of the glulam beam.
Spruce has a hardness that is 1.3 according to the Brinell
scale.
[0038] Preferably, the entire glulam beam is made of
a sort of wood that is harder than 1.3 according to the
Brinell scale. Having the same sort of wood in all slats
makes it easier to manufacture the glulam beam.
[0039] According to an embodiment of the invention,
at least the upper slat is made of a sort of wood which is
harder than 2.5 according to the Brinell scale, for example
birch, ash or oak. Preferably, the entire glulam beam is
made of a sort of wood that is harder than 2.5 according
to the Brinell scale.
[0040] According to an embodiment of the invention,
at least the upper slat is made of a sort of wood which is
harder than 3.0 according to the Brinell scale, for example
ash or oak. Ash has a hardness that is 3.4 according to
the Brinell scale and oak has a hardness that is 3.5 ac-
cording to the Brinell scale. Preferably, the entire glulam
beam is made of a sort of wood that is harder than 3.5
according to the Brinell scale.
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[0041] According to an embodiment of the invention,
at least the upper slat is made of oak or ash.
[0042] Preferably, the glulam beam has a rectangular
cross section.
[0043] According to an embodiment of the invention,
the fastening elements extend through the beam to a
level which is at least 30% of the distance between the
lower side and upper side of the beam, preferably at least
60% of the distance between the lower side and upper
side of the beam, and most preferably at least 90% of
the distance between the lower side and upper side of
the beam. When the floor beam reaches a high height
and thus also the wooden beam, the fastening elements
that vertically anchor the bottom flange in the wooden
beam should also have a higher height. The higher up in
the wooden beam, the better the floor beam can with-
stand deformations. At high loads on the floor beam, tilted
forces arise, approximately 45 degrees from the top of
the floor beam towards the ends of the beam. These forc-
es are distributed along the entire length of the beam and
are greatest at the ends of the beam. The advantage of
the fastening elements extending vertically through the
bottom flange and higher up in the wooden beam is that
the wooden beam can withstand the skewed forces that
arise. The titled forces in the wooden beam are very ef-
fectively absorbed by these fastening elements, which
are about 135 times stronger than wood. Very effectively,
the tilted forces prevent them from deforming and crush-
ing the wooden structure in the wooden beam. Therefore,
the invention has great advantages in that the floor beam
can be exposed and loaded with large vertical loads with-
out the floor beam being deformed or failing.
[0044] The bottom flange has an upper surface abut-
ting the lower side of the beam, and a lower surface facing
away from the floor beam.
[0045] According to an embodiment of the invention,
each of the fastening elements comprises a part, such
as a screw head or a nut, which are arranged so that they
press against the lower surface of the bottom flange so
that the bottom flange and beam are homogeneously
connected to each other.
[0046] According to an embodiment of the invention,
the bottom flange is provided with a plurality of holes
spaced apart along the longitudinal direction of the beam
and said fastening elements are screws arranged in the
holes so that the heads of the screws are anchored to
the lower surface of the bottom flange. Between the lower
side of the wooden beam and the upper side of the bottom
flange, horizontal forces arise when the floor beam is
subjected to vertical forces. The greater the spans on the
floor beams and the greater the vertical loads that arise,
the greater the horizontal forces. To ensure that the bot-
tom flange and the wooden beam do not separate from
each other at these horizontal forces, the fastening ele-
ments that anchor the bottom flange with the wooden
beam preferably is designed with a screw head. The fas-
tening elements anchor the bottom flange to the lower
side of the wooden beam. The advantage of the design

of fastening elements with a screw head is that it is pos-
sible to tighten the fastening elements with the aid of a
screwdriver to a predetermined moment so that the bot-
tom flange and the wooden beam are homogeneously
anchored to each other and prevent the horizontal forces
from affecting the floor beam and the bottom flange sep-
arates from each other.
[0047] According to an embodiment of the invention,
the screws comprise a threaded part along the entire
length of the screws and the screws have a screw head
which is adapted to be screwed with a sleeve or Allen
sleeve.
[0048] The bottom flange, which preferably has pre-
drilled holes, can be fixed to the lower side of the beam
along the entire length of the beam by means of screws
that are self-drilling. The screws act as shear connectors
between the glulam beam and the bottom flange and
effectively prevent the shear forces from affecting the
glulam beam so that its wooden slats do not come loose
from each other. At the same time, the longitudinal bottom
flange together with the wooden beam will absorb all the
moment force in the floor beam and handle the load ap-
plied to the beam and at the same time handle all trans-
verse forces with the help of the self-drilling screws in
the beam without deforming or failing the beam.
[0049] The screws are tightened with a predetermined
torque so that there is an effective interaction between
the self-drilling screws, the wooden beam, and the steel
bottom flange. The task of the screws is to strongly an-
chor the bottom flange to the glulam beam and to prevent
the shear forces from deforming the glulam beam. Pref-
erably the self-drilling screws have a length up through
the flange and into the wooden beam of which is at least
30% of the distance between the lower side and upper
side of the beam, at least 60% of the distance between
the lower and upper side of the beam and most preferably
90% of the distance between the lower and upper side
of the beam.
[0050] According to an embodiment of the invention,
the bottom flange is provided with a plurality of holes
spaced apart along the longitudinal direction of the beam,
the beam is provided with corresponding holes extending
to a level which is at least 20% of the distance between
the lower side and the upper side of the beam, and the
fastening elements include a plurality of metal rods dis-
posed in the holes, each of the fastening elements being
threaded at least at a first end, and threaded to engage
the threaded first ends of the fastening elements to se-
cure the first ends of the fastening elements to the bottom
flange. Preferably, glue is provided in each of the holes
for attaching the fastening elements.
[0051] The floor beam according to the invention is
suitable to use for large loads such as a bridge building.
The floor beam can be designed so that it can handle
loads from vehicles on the bridge. To handle vertical and
horizontal loads between the wooden beam and the bot-
tom flange, fastening elements with large dimensions are
needed. For this purpose, reinforcement bars can advan-
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tageously be used, which are threaded at the end which
connects the wooden beam and the bottom flange to
each other. The reinforcement bars have such strength
that they can withstand large shear forces that occur be-
tween the bottom flange and the wooden beam. Another
fastening elements that can also be used are fully thread-
ed rods in high-strength steel. The advantage of rein-
forcement bars and fully threaded bars is, in addition to
high strength, coarse dimensions up to 36 mm which is
necessary for bridge constructions. To anchor these fas-
tening elements, holes need to be pre-drilled in the wood-
en beam in the length and thickness that fits the fastening
elements. Then glue is injected into the holes, the fas-
tening elements are pushed up through the holes in the
bottom flange and up through the pre-drilled holes in the
beam to a level so that some of the threaded fastening
elements protrude below the bottom flange. After the glue
has hardened, a nut is screwed onto the fastening ele-
ment and tightened with a screwdriver to a certain torque
so that the bottom flange and the wooden beam are ho-
mogeneously anchored to each other.
[0052] According to an embodiment of the invention,
the bottom flange has a thickness between 5 and 70 mm,
and preferably between 10 and 60 mm.
[0053] According to an embodiment of the invention,
the fastening elements are evenly distributed along the
longitudinal direction of the beam.
[0054] According to another embodiment of the inven-
tion, the fastening elements are arranged more closely
at the ends of the beam than at the center of the beam.
The fastening elements in the beam prevent the beam
from being pushed, especially at the supports where the
wooden beam rests. The fastening elements which may
extend up through the wooden beam, along the entire
length of the beam, have according to this embodiment
a denser placement at the ends of the beam, i.e. at the
supports, where the so-called shear forces between the
beam and the bottom flange are greatest. The torque
forces are crucial at the center of the beam where the
torque and deflections are greatest.
[0055] According to an embodiment of the invention,
the bottom flange covers at least 80% of the surface of
the lower side of the beam.
[0056] The invention makes it possible to significantly
improve the possibilities of building residential buildings
and office buildings, by integrating a floor beam into a
floor layer. The floor beam is a storehouse for floors in
the facade and inside the building. It is thus possible to
build a column deck construction without load-bearing
outer walls or load-bearing inner walls. It also makes it
possible to significantly improve the sound insulation be-
tween the stores and simplify the detailed constructions.
[0057] The floor beam according to the invention is
very suitable for house construction. The invention
makes it possible to considerably increase the spans of
floors and thereby obtain larger free surfaces. The floor
beam together with the floor layer also makes it possible
to stabilize a multi-storey building with so-called disc ef-

fect.
[0058] To further strengthen and ensure that the shear
forces do not affect the glulam beam, the lower edge of
the glulam beam can be reinforced with steel sleeves
where the fastening elements are pressed into the drilled
holes with injected glue. The steel sleeve, which forms
a steel reinforcement around the lower edge of the hole,
prevents the holes in the glulam beam from being de-
formed by bearing stresses between the glulam beam
and the fastening element when the glulam beam is load-
ed with a vertical load.

Brief description of the drawings

[0059] The invention will now be explained in more de-
tail by describing examples of the invention and with ref-
erence to the accompanying drawings.

Figure 1 shows an example of a floor beam according
to the invention seen in a perspective view from
above.

Figure 2 shows a cross section through the floor
beam in figure 1.

Figure 3 shows a section of an area of use for the
floor beam.

Figure 4 shows a further example of a floor beam
where the fastening elements are arranged denser
at the ends of the beam than in the middle.

Detailed description

[0060] The patent application describes a solution
which involves manufacturing a floor beam from a wood-
en beam reinforced with a steel bottom flange to have a
cooperating construction and thereby increase torque
capacity and its shear capacity in the floor beam. The
purpose of the floor beam is to obtain, together with a
wooden floor mounted on the flange of the beam, a floor
construction with a low construction height. The floor
beam can be manufactured, for example, by drilling pre-
drilled holes in a flange, which has the same length as
the wooden beam, and then fastening it with fastening
elements to the lower side of the wooden beam. The
fastening elements are designed so that they strongly
anchor the flange to the lower side of the wooden beam
so that a complete interaction between the wooden beam
and the flange occurs. The fastening elements are, for
example, made of steel or also an alloy of different ma-
terials to obtain a hardness such as steel, for example
bronze which is an alloy of copper and tin. When shear
forces occur in the wooden beam together with the bot-
tom flange, shear forces arise between the wooden beam
and the bottom flange. The greatest shear forces occur
at the ends of the beam and its supports. The fastening
elements are, for example, designed so that they have
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a head which is pressed against the lower side of the
flange so that the flange and wooden beam are homo-
geneously connected to each other. After the fastening
elements have been tightened, the shear capacity of the
floor beam is also improved. To further improve the in-
teraction of the fastening elements with the wooden
beam, glue can be applied to the fastening elements.
[0061] Figure 1 shows an example of a floor beam ac-
cording to the invention seen in a perspective view from
above. Figure 2 shows a cross section through the floor
beam in figure 1. The floor beam is intended for use as
a load-bearing beam for floors in house buildings and
bridge buildings. The floor beam comprises an elongate
beam 1 of wood having an upper side 1a and a lower
side 1b extending in the longitudinal direction of the beam
1 and two opposite long sides 1c which extend between
the upper side 1a and the lower side 1b in the longitudinal
direction of the beam 1. Preferably, the beam 1 has a
rectangular cross section.
[0062] The beam 1 is a glulam beam and comprises a
plurality of wooden slats 5 which are stacked along the
height of the beam between the lower side 1b and the
upper side 1a of the beam. The slats 5 are glued together.
The floor beam comprises a bottom flange 2 of steel fixed
to the lower side 1b of the beam 1 and extends along the
beam 1 in the longitudinal direction of the beam. The
bottom flange 2 is fixed to the beam 1 with a plurality of
elongate metal fastening elements 3 arranged perpen-
dicular to the longitudinal direction of the beam and
spaced apart along the longitudinal direction of the beam
1. Each of the fastening elements 3 extends through the
entire bottom flange 2 and through the beam 1 to a level
which is at least 20% of the distance between the lower
side 1b and the upper side 1a of the beam 1. The bottom
flange 2 projects from the beam 1 on each side of the
beam 1 along the long sides so that a projecting part 2a,
2b is formed on each side of the beam 1. Each of the
projecting parts 2a, 2b of the bottom flange 2 has a width
that is at least 20% wider than the distance between the
long sides 1c of the beam, i.e. 20% wider than the width
of the beam 1.
[0063] The beam 1 is reinforced against shear forces
by means of the bottom flange 2 in order to thereby in-
crease the torque capacity in the beam 1. Preferably, the
bottom flange 2 is mounted along the entire length of the
wooden beam 1. The bottom flange 2 has an upper sur-
face abutting the lower side 1b of the beam 1 and a lower
surface facing away from the floor beam. The bottom
flange 2 is made in a width such that the bottom flange
2 is wider than the wooden beam 1 on each side of the
beam 1 and so that the bottom flange 2 thereby forms a
support on each side of the beam. The assembly of the
flange 2 can be carried out at the factory where the wood-
en beam 1 is manufactured or at a workplace. The bottom
flange can advantageously be provided with pre-drilled
holes 4. After the bottom flange 2 with its pre-drilled holes
4 has been mounted on the lower side 1b of the wooden
beam 1 and the fastening elements 3 have been arranged

through the pre-drilled holes 4 in the bottom flange 2 and
vertically up through the wooden beam 1, the bottom
flange 2 and the wooden beam 1 are homogeneously
anchored to each other.
[0064] The fastening elements 3, which may be de-
signed as screws with screw heads, are tightened until
there is a fixed connection between the lower side 2b of
the bottom flange 2 and the beam 1. When the fastening
elements 3 are tightened and when the beam 1 and the
bottom flange 2 have been homogeneously connected
to each other, a very effective cooperation is archived in
the floor beam, which means that the entire beam 1 con-
stitutes the pressure zone in the construction and the
bottom flange 2 constitutes the tension zone with low
flexibility and small deflections.
[0065] When the beam 1 is subjected to vertical loads,
shear forces arise in the fastening elements 3 which very
effectively prevent the beam 1 from deforming or crack-
ing. At the same time, the longitudinal flange 2 will also
provide an excellent torque capacity together with the
beam 1. The fastening elements 3 are anchored in the
beam 1 together with the flange 2 in a single row along
the beam 1, or two rows along the beam, or more than
two rows depending on the width of the beam 1 and loads
on the beam 1 of the floor beam.
[0066] Figure 2 thus shows a floor beam comprising
an elongate wooden beam 1 with a substantially rectan-
gular cross-section, an upper side 1a, a lower side 1b
and two opposite longitudinal sides 1c which extend be-
tween the upper side 1a and the lower side 1b in the
longitudinal direction of the beam 1. The beam 1 has
been reinforced against shear forces by means of a bot-
tom flange 2 in order to thereby increase the torque ca-
pacity in the beam 1. The bottom flange 2 is mounted
along the lower side 1b of the beam and preferably along
the entire length of the beam 1. The flange 2 with its pre-
drilled holes 4 is mounted on the lower side 1b of the
beam with the fastening elements 3 through the pre-
drilled holes 4 into the bottom flange 2. The fastening
elements 3 are tightened until there is a fixed connection
between the bottom flange 2 beam 1. When the fastening
elements 3 are tightened and when the beam 1 and the
bottom flange 2 have been homogeneously connected
to each other, a very effective cooperation occurs in the
floor beam, which means that the beam 1 and the bottom
flange 2 constitute the tension zone with low flexibility
and small deflections. The beam 1 can be reinforced
against the fastening elements 3 by means of an adhe-
sive layer. The fastening elements 3 can be mounted in
a row along the entire length of the beam 1 as well as
two rows and also several rows along the entire length
of the beam 1.
[0067] Figure 3 shows in one section of an area of use
for the floor beam described in figure 1. It is advantage
to use the floor beam in the construction of residential
buildings. A wooden floor layer 7 of wooden boards is
arranged on the projecting parts 2a, 2b of the bottom
flange 2. The wooden floor layer 7 is fixed to the projecting
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parts 2a, 2b of the beam 1 by means of fasteners, for
example screws 6. The bottom flange 2 has pre-drilled
holes for the screws 6. After the floor layer 7 has been
mounted on the two projecting parts 2a, 2b of the bottom
flange 2, foam concrete 8 is pumped out over the floor
layer 7 to a certain thickness. The floor layer 7 is so rigid
that it makes it possible to pump up foam concrete 8 and
level it along the floor layer 7. After the foam concrete 8
has hardened, an insulating board 9 is laid on the con-
crete and then a top floor 10 is mounted. The screws 6
can be galvanized or stainless in dimensions 8 to 16 mm
and lengths between 50 to 150 mm. The foam concrete
8 is preferably a concrete with a relatively small bulk den-
sity, approx. 350 kg / m3. This concrete is excellent as
sound insulation between floor-separating floors. To-
gether with the insulating board 9, the floor together with
the floor beam has an excellent sound-insulating effect.
The foam concrete can also be replaced by an insulating
board 9.
[0068] Here is mentioned material properties on the
bottom flange 2, the beam 1, and the fastening elements3
and suitable dimensions without thereby constituting any
limitations. The beam 1 comprises a plurality of wooden
slats 5 which are stacked along the height of the beam
between the lower side 1b and the upper side 1a and are
glued together so that they form a glulam beam. Its width
can vary between 100 to 500 mm. Its height can vary
between 200 to 1500 mm. The bottom flange 2 can be
made of untreated steel, painted steel or galvanized steel
and also in stainless steel. Its quality can vary between
S235 to S900. The width of the bottom flange can vary
between 100 to 500 mm. The thickness of the bottom
flange 2 can vary between 5 and 70 mm, and can pref-
erably vary between 10 and 60 mm. The fastening ele-
ments 3 can be made of steel or of metal which can be
an alloy of different materials with a hardness such as
steel and be designed as rebar long steel bars unthread-
ed or partially threaded or completely threaded such as
screws, galvanized or stainless steel. The fastening el-
ements 3 are not bound to be made of steel, other metals
can be used. The fastening elements 3 can be manufac-
tured in different thicknesses from 5 to 30 mm and in
lengths 50 to 1200 mm. Glue can be used to anchor the
fastening elements. Different types of glue can be used
depending on the loads to which the floor beam is sub-
jected.
[0069] In the illustrated example, the beam 1 compris-
es a plurality of wooden slats 5 which are stacked along
the height of the beam between the lower side 1b and
the upper side 1a and are glued together so that the beam
1 constitutes a glulam beam. To further strengthen the
beam 1, the upper slat 5a or the upper slats are made of
a harder type of wood than spruce in which glulam beams
are normally made. A harder type of wood, such as oak
or ash, improves the compressive strength of the beam
1. It is also possible that the entire beam 1 is made of
hardwoods, such as ash or oak. In the case that the glu-
lam beam 1 comprises KL wood, the wooden slats 3 com-

prise cross-laid boards or planks which have been sawn
to suitable dimensions and thicknesses.
[0070] The holes 4 and the fastening elements 3 can
be evenly distributed along the longitudinal direction of
the wooden beam 1 or they are arranged denser at the
ends of the wooden beam than at the middle of the wood-
en beam 1. The transverse forces are always greatest
at the ends 20, 21. The fastening elements 3 in the beam
prevent the beam from shearing. The fastening elements
3 can thus be more closely placed at the ends. The torque
forces are crucial at the centre of the beam 1 where the
torque and deflections are greatest. The ends 20, 21 of
the beam 1 are counted as the closest 10-30cm from the
ends depending on the total length of the beam.
[0071] Figure 4 shows an elevation of a further exam-
ple of a floor beam where the fastening elements 3 are
arranged denser at the ends of the beam 1 than in the
middle. The ends 20, 21 of the beam 1 rests on two sup-
ports. The fastening elements 3 which are anchored in
the wooden beam 1 and in the bottom flange 2 by tight-
ened nuts 3b are more closely placed against the ends
20 and 21 where the shear forces are greatest. When a
vertical load affects the wooden beam 1, the fastening
elements 3 effectively prevent the wooden slats 5 of the
glulam beam from coming loose from each other when
shear forces arise against the supports and thereby pre-
vent the wooden beam 1 from flexing. In this embodiment,
the fastening elements 3 are more sparingly placed
against the centre of the beam 1 where the torque forces
and deflections are greatest.
[0072] To further strengthen the wooden beam 1, to
enable lower construction height on the wooden beam
1, the upper slat 8, or several of the slats 5, is replaced
with a harder type of wood, for example ash, instead of
spruce as is usual. This improves the compressive
strength of the wooden beam 1.
[0073] Below is described an example of a floor beam
and how to assemble it.
[0074] On the lower side 1b of a glulam beam, a lon-
gitudinal steel plate is mounted along the entire length
of the beam. The steel plate has a greater width than the
width of the glulam beam. The steel plate constitutes the
bottom flange 2 of the floor beam.
[0075] The bottom flange 2 is temporarily mounted on
the lower side 1b of the glulam beam. This can be done
at the factory where the glulam beam is manufactured or
at a workplace. After the bottom flange 2 has been mount-
ed, holes are drilled vertically from the lower side 1b of
the wooden beam, through the bottom flange 2, up
through the slats 3 into the glulam beam and to a pre-
desired depth. These holes are drilled vertically up into
the beam and along the entire length of the beam in a
predetermined pattern.
[0076] After drilling has taken place vertically in the glu-
lam beam from the lower side 1b of the wooden beam
along the entire length of the beam, the holes are injected
with glue 13 and fastening elements in the form of thread-
ed metal rods are pushed in through the holes of the
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bottom flange and into the glulam beam. The holes in the
glulam beam must be so narrow that the fastening ele-
ments 3 must be pressed in with force. After the glue has
dried, nuts are screwed onto the pre-threaded fastening
elements. The nuts are tightened with a predetermined
torque, after the glue has dried, so that there is an effec-
tive interaction between the threaded reinforcement
bars, the glulam beam and the bottom flange 2 of steel.
The task of the nuts is to firmly anchor the bottom flange
2 to the threaded fastening elements.
[0077] The fastening elements 3 will be homogeneous-
ly anchored in the glulam beam and together with the
longitudinal bottom flange 2 of steel there will be an ex-
cellent interaction between the glulam beam, the fasten-
ing elements 3 and the bottom flange 2. When the glulam
beam will subsequently be subjected to vertical loads,
the glulam beam 2 constitute the drag zone.
[0078] The fastening elements 3 which act as shear
connectors between the glulam beam and the bottom
flange 2 and effectively prevent the shear forces from
acting on the glulam beam and its slats 5 and prevents
the slats from separating from each other, and at the
same time the longitudinal steel bottom flange 2 arranged
along the glulam beam, which is dimensioned to absorb
all torque in the beam, contribute so that the floor beam
can handle all loads, i.e. transverse forces and torque
forces without the beam being deformed or break.

Reference list

[0079]

1 beam
1a upper side of the beam
1b lower side of the beam
1c long sides of the beam
2 bottom flange
2a, 2b projecting parts of the bottom flange
3 fastening elements
3b nuts
4 holes
5 wooden slats
5a upper slat
6 screws
7 load bearing floor
8 foam concrete
9 insulating board
10 top floor
20, 21 ends of the beam

Claims

1. Floor beam for use as a load-bearing beam for floors
in houses and bridges, wherein the floor beam com-
prises an elongated beam (1) having an upper side
(1a) and a lower side (1b) extending in the longitu-
dinal direction of the beam (1) and two opposite long

sides (1c) which extend between the upper side (1a)
and the lower side (1b) in the longitudinal direction
of the beam, the beam (1) comprises a plurality of
wooden slats (5, 5a) which are stacked along the
height of the beam (1) between the lower side (1b)
and the upper side (1a) and are glued together to
form a glulam beam, and a bottom flange (2) fixed
to the lower side (1b) of the beam (1) and extending
along the beam (1) in the longitudinal direction of the
beam, the bottom flange (2) being fixed to the beam
(1) with a plurality of elongate fastening elements (3)
made of metal arranged perpendicular to the longi-
tudinal direction of the beam (1) and at a distance
from each other along the longitudinal direction of
the beam, each of the fastening elements (3) extend-
ing through the entire bottom flange (2) and through
the beam (1) to a level of at least 20% of the distance
between the lower side (1b) and the upper side (1a)
of the beam, characterized in that the bottom flange
(2) is made of steel and projects from the beam (1)
on each side of the beam (1) along the long sides
(1c), wherein each of the projecting parts (2a, 2b) of
the bottom flange (2) has a width that is at least 20%
wider than the distance between the long sides (1c)
of the beam, and at least the upper wooden slat (5a)
is made of a sort of wood that is harder than spruce.

2. The floor beam according to claim 1, wherein at least
the upper wooden slat (5a) is of a sort of wood which
is harder than 2.5 according to the Brinell scale.

3. The floor beam according to claim 1, wherein at least
the upper wooden slat (5a) is of a sort of wood which
is harder than 3.0 according to the Brinell scale.

4. The floor beam according to any one of the preceding
claims, wherein the fastening elements (3) extend
through the beam (1) to a level which is at least 30%
of the distance between the lower side (1b) and the
upper side (1a) of the beam (1), preferably at least
60% of the distance between the lower side (1b) and
the upper side (1a) of the beam, and most preferably
at least 90% of the distance between the lower side
(1b) and the upper side (1a) of the beam.

5. The floor beam according to any one of the preceding
claims, wherein the fastening elements (3) are ar-
ranged denser at the ends of the beam (1) than at
the centre of the beam (1).

6. Floor beam according to any one of the preceding
claims, wherein the bottom flange (2) has an upper
surface which abuts against the lower side (1b) of
the beam, and a lower surface, the bottom flange (2)
is provided with a plurality of holes (4 ) arranged at
a distance from each other along the longitudinal di-
rection of the beam, and said fastening elements (3)
are screws arranged in the holes (4) so that the
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heads of the screws (3) are anchored to the lower
surface of the bottom flange (2).

7. The floor beam according to any one of the preceding
claims, wherein the bottom flange (2) has a thickness
between 5 and 70 mm, and preferably between 10
and 60 mm.

8. The floor beam according to any one of the preceding
claims, wherein the beam (1) has a rectangular
cross-section.
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