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(57) Abstract: A slab structure (10), and a fabrication method thereof, wherein skin sheets (21, 22) and support beams (23, 24, 25)
located between the skin sheets are joined together by laser or hybrid welding. In the slab structure, at least one support beam or
a space between two support beams is filled with concrete or another material, such as foamed plastic, rock wool or the like. The
filling may be carried out via pouring openings (32) in an end or a skin sheet (21) in the slab structure. The slab structure may further
have a surface layer (34) anchored to the steel sandwich panel by means of bonding members (33), such as studs, extending outside
the skin sheet (21) via an opening (32) in the skin sheet.
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SLAB STRUCTURE AND FABRICATION METHOD THEREOF

OBJECT OF THE INVENTION

The object of the invention is a slab structure comprising a steel sandwich panel wherein
there are, between skin sheets, stiffening support members, such as section beams, bent
from steel, the section beams most preferably being welded onto the skin sheet by means
of laser or hybrid welding.

PRIOR ART

It is known to produce slab structures from various materials such as concrete, steel and
wood. All of the materials used have their positive and negative characteristics. For
example, a hollow-core slab made from concrete is stiff but heavy, which may result in a
low payload. Making slabs from steel provides a high load-bearing capacity with a light-
weight structure, but problems may occur with vibration and sound insulation, for example.
Steel sandwich panels are made from steel sheet most preferably by laser or hybrid
welding. Hybrid welding here refers to a combination of laser welding and arc welding
(MIG/MAG). Sandwich panels produced in this manner are strong and light in weight, and
thus their use in various structural systems is advantageous.

Combinations of various materials are also used in slab structures. A frequently used
solution is the so-called composite slab combining a steel structure and poured concrete.
However, known composite structures require formwork for support during the pouring of
concrete. The known structures are heavy, have a low bearing capacity, are slow to
fabricate and install or otherwise have less than optimal technical properties.

PURPQOSE OF THE INVENTION
The purpose of this invention is to create a new slab structure capable of bearing even
higher loads than known slab structures and enabling more rapid construction.

CHARACTERISTICS OF A SLAB STRUCTURE ACCORDING TO THE INVENTION

A slab structure according to the invention is characterised in that

- in the slab structure, bonding members are attached to at least one skin sheet of a
steel sandwich panel, and

- one or more surfaces of the steel sandwich panel is coated with a surface layer, such
as concrete, the surface layer bonding with the bonding members in the steel
sandwich panel.
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The sheet material used for the steel parts of the slab structure is carbon steel or stainless
steel, for example. The sheet surface may be untreated or the surface may be treated by
hot-dip zinc coating or paint coating, for example. The width of a typically used slab
structure unit is 1,000—4,500 mm, the length 6,000-18,000 mm and height 125-500 mm.
The material thickness of the steel sheet is usually 0.7-20 mm, and various parts of the
structure may be of different thickness. These dimensions are obviously only examples, as
the embodiments of the invention may vary greatly.

Preferred applications for embodiments according to the invention include ground floors,
intermediate floors and ceilings in buildings such as sports halls, parking buildings,
commercial and industrial facilities, office buildings and apartment buildings.

The invention provides a stiff slab structure that can be used as a load-bearing slab in
various structural systems. Such a slab structure has better properties than known
structures, including lighter weight and higher load-bearing capacity as compared with a
hollow-core slab or a concrete slab cast in-situ. A slab structure according to the invention
is quicker to install, lighter to lift and can be transported more easily and effectively.

Compared with known composite slabs, a slab structure according to the invention has a
higher load-bearing capacity, i.e. it enables longer spans and does not require support
during the pouring of concrete. Also fire resistance, vibration damping and acoustics
properties are improved.

Compared with a slab structure cast in-situ, the invention also saves materials and
eliminates the dismantling of formwork. Structures of substantially lower height are also
possible in buildings. Interiors with smooth ceiling surfaces without any protruding beams
are also obtained.

EMBODIMENTS OF THE SLAB STRUCTURE ACCORDING TO THE INVENTION

A preferred embodiment of the slab structure according to the invention is characterised in
that the core material in the slab structure is concrete, foamed plastic, polyurethane foam,
phenolic foam, a combination of concrete and plastic, light-weight concrete, blown-in
insulation wool or rock wool.

Various core materials provide different characteristics improving the structure, such as:
1) Increased bearing capacity
core material: concrete, light-weight concrete, plastic foam
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2) Improved thermal insulation
core material: light-weight concrete, plastic foam, blown-in insulation wool, rock
wool

3) Improved fire resistance properties
core material: light-weight concrete, blown-in insulation wool, rock wool, phenolic
foam, fire-protected polyurethane

4) Improved acoustics
core material: light-weight concrete, plastic foam, blown-in insulation wool, rock
wool

5) Reduced vibration
core material: concrete, light-weight concrete, plastic foam, blown-in insulation
wool, rock wool

Another preferred embodiment of the slab structure according to the invention is
characterised in that the skin sheet and/or support member, such as a section beam, is
perforated.

This creates a so-called sound trap to improve sound insulation. The perforation also
functions as a bonding means for the core material, such as concrete, light-weight
concrete, plastic foam, blown-in insulation wool and/or rock wool.

A third preferred embodiment of the slab structure according to the invention is
characterised in that the slab structure comprises two layers of stiffening support members
bent from steel, the support members being welded onto each other so that a support
member in the second layer is affixed to two support members in the first layer.

A fourth preferred embodiment of the slab structure according to the invention is
characterised in that the steel skin sheet of the slab structure has one or more openings
for feeding the core material, such as concrete or foamed plastic, into contact with the
steel support member.

A fifth preferred embodiment of the slab structure according to the invention is
characterised in that, in conjunction with a steel support member, there are concrete
reinforcing members embedded in the core material.

A sixth preferred embodiment of the slab structure according to the invention is
characterised in that
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- the first end of a steel bonding member is placed in conjunction with a steel support
member, embedded in the core material, in such a way that the other end of the
bonding member extends outside the steel skin sheet via an opening in the skin sheet,

- there is a surface layer on the surface of the slab structure, and

- the surface layer is combined with the slab structure in such a way that the other end
of the bonding member extending outside the steel skin sheet via an opening in the
skin sheet remains embedded in the surface layer.

CHARACTERISTICS OF THE METHOD ACCORDING TO THE INVENTION

The object of the invention is furthermore a method for fabricating slab structures,
according to which method one or more stiffening support members bent from steel, the
support members being beams bent from steel sheet, are welded onto a steel sheet, such
as a skin sheet of steel, most preferably by laser or hybrid welding.

The method for fabricating slab structures according to the invention is characterised in

that -

- in the slab structure, bonding members are attached to at least one skin sheet of the
steel sandwich panel, and

- one or more surfaces of the steel sandwich panel is coated with a surface layer, such
as concrete, the surface layer bonding with the bonding members in the steel
sandwich panel.

EMBODIMENTS OF THE METHOD ACCORDING TO THE INVENTION

A preferred embodiment of the method according to the invention is characterised in that,
after the parts of the slab structure have been welded together, the core material, such as
concrete, foamed plastic or rock wool, is introduced into a steel support member or
between them via one or more openings in an end or in a skin sheet of the slab structure.

Another preferred embodiment of the method according to the invention is characterised in
that two layers of stiffening support members bent from steel are welded onto the slab
structure so that one support member in the second layer is welded onto two support
members in the first layer.

A third preferred embodiment of the method according to the invention is characterised in
that, prior to the feeding in of the core material, reinforcing members are placed in
conjunction with the support member from steel, after which the reinforcing members are
left embedded in the core material.
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A fourth preferred embodiment of the method according to the invention is characterised in
that, in the slab structure, a surface layer is placed on top of the steel sandwich panel, the
surface layer being anchored to the steel sandwich panel with studs or other anchoring
members.

A fifth preferred embodiment of the method according to the invention is characterised in

that

- in the slab structure, the first end of a steel bonding member is placed in conjunction
with a steel support member in such a way that the other end of the bonding member
extends outside the steel skin sheet via an opening in the skin sheet, and

- asurface layer is placed on top of the steel blank of the slab structure, in such a way
that the other end of the bonding member extending outside the steel skin sheet via
an opening in the skin sheet remains embedded in the surface layer.

Generally the surface layer consists of concrete, but it may also consists of another
material.

EXAMPLES OF EMBODIMENTS
In the following, the invention is described by way of examples with reference to the
appended drawings, in which

LIST OF FIGURES

Figure 1 represents an axonometric projection of a slab structure according to the
invention.

Figure 2 represents an end view of the first fabrication stage of another slab structure.

Figure 3 represents an end view of the second fabrication stage of the slab structure in
Fig. 2.

Figure 4 represents an end view of the third fabrication stage of the slab structure in
Fig. 2.

Figure 5 represents an end view of the first fabrication stage of a third slab structure.

Figure 6 represents an end view of the second fabrication stage of the slab structure in
Fig. 5.

Figure 7 represents an end view of the third fabrication stage of the slab structure in
Fig. 5.

Figure 8 represents an end view of the fourth fabrication stage of the slab structure in
Fig. 5.
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represents an end view of a fourth slab structure.

represents an end view of a fifth slab structure.

represents an end view of the first fabrication stage of a sixth slab structure.
represents an end view of the slab structure in Fig. 11 completed and in part
shown as a sectional view.

represents a horizontal sectional view of a seventh slab structure.
represents an axonometric and schematic view of the structure of an eighth
slab structure.

represents a side view of a fabrication stage of a ninth slab structure.
represents a side view and in part a sectional view of the slab structure in Fig.
15 completed.

represents an end view of an object introduced into the slab structure.
represents an end view of a slab structure with the object shown in Fig. 17a
installed therein.

represents a perspective view of a tenth slab structure.

represents a perspective view of an object introduced into the slab in Fig.
18a.

represents an end view and in part a sectional view of a slab structure
according to the invention.

represents an end view and in part a sectional view of another slab structure
according to the invention.

represents the cross section of a slab according to the invention.

represents the cross section of another slab according to the invention.
represents the cross section of a concrete-coated slab.

represents a schematic view of the locations for stud connectors in the slab
structure as seen from above.

represents the cross section of yet another slab.

DESCRIPTION OF THE FIGURES
Figure 1 illustrates a slab structure 10 comprising steel skin sheets 21 and 22, and

between the skin sheets, support beams 24a, 24b and 24c bent from steel sheet. At the

edges of the slab structure 10, there are also edge beams 23a and 23b bent from steel

sheet. Concrete reinforcing members, such as rebars 31a and 31¢, are introduced into the

support beams 24a and 24c, and in this example, the support beams 24a and 24c are

filled with concrete 30a and 30c via pouring openings 32a and 32c¢. The reinforcing

members 31a and 31¢ thus remain embedded in the concrete 30a and 30c. The walls of

the support beams 24a and 24c¢ are provided with perforations 26a and 26¢ so as to create
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a good bond with the concrete 30a and 30c. When the concrete 30a and 30c has cured,
the slab structure 10 in Fig. 1 is complete.

For the sake of clarity, some of the concrete 30a and 30c at the ends of the support beams
24a and 24c of the slab structure 10 has been left out so as to show the reinforcing
members 31a and 31c more clearly.

Figure 2 illustrates the first fabrication stage of the slab structure 10, during which
fabrication stage support beams 24a and 24b bent from steel sheet and edge beams 23a
ahd 23b, also bent from steel sheet, have been placed on a steel skin sheet 21. These
parts are welded together by laser or hybrid welding in the directions indicated by the
arrows. Figure 2 shows that the flanges at the upper edge of the edge beams 23a and 23b
are shorter than the flanges coming into contact with the steel skin sheet 21, making it
possible to weld from above, in the direction indicated by the arrows in the fingre.

The fabrication stage shown in Fig. 2 creates a blank for the slab structure 10 which
includes the first skin sheet 21, and the support beams 24a and 24b and the edge beams
23a and 23b joined to the skin sheet by welding. In the position shown in Fig. 2, the blank
for the slab structure 10 is upside down so that the skin sheet 21, which will be facing up in
the completed slab structure, is facing down in the figure.

Figure 3 illustrates the blank for the slab structure 10 created in Fig. 2, in which blank the
support beams 24a and 24b and the edge beams 23a and 23b are joined to the first skin
sheet 21 by laser- or hyrid- welded joints 20. On top of this blank is added another skin
sheet 22 joined to the support beams 24a and 24b and the edge beams 23a and 23b by
laser or hybrid weiding in the direction indicated by the arrows. After welding, the basic
steelwork of the slab structure 10 is complete.

Figure 4 illustrates the basic framework of the slab structure 10 created in Fig. 3 turned
right side up, so that the first skin sheet 21 of the slab structure 10, i.e. the top face of the
slab structure 10, is facing upwards. When the reinforcing members 31a and 31b are put in
place inside the support beams 24a and 24b, the support beams 24a and 24b can be filled
with concrete 30a and 30b via pouring openings 32a and 32c in the skin sheet 21. When
the concrete 30a and 30b has cured, the slab structure 10 according to the invention is
complete.
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Figures 5-8 show fabrication stages of the slab structure 10 similar to those of Figures 2—
4, but showing another embodiment of the slab structure 10 with a two-layered support
beam.

Figure 5 shows parts of the slab structure 10 similar to those shown above in Fig. 2, i.e.
the first steel skin sheet 21, upon which have been placed skin sheet support beams 24a
and 24b and edge beams 23a and 23b bent from steel sheet. These parts are joined
welded together by laser or hybrid welding in the directions indicated by the arrows.

Fig. 5 shows that, in this embodiment, the edge beams 23a and 23b are substantially
higher than the support beams 24a and 24b. The reason for this is that another layer
comes on top of the first layer of support beams 24a and 24b as shown in the next figure,
Fig. 6.

Figure 6 illustrates a blank for the slab structure 10 in which blank the support beams 24a
and 24b and the edge beams 23a and 23b are joined to the first skin sheet 21 by laser- or
hybrid-welded seams 20. A support beam 25 forming the second support beam layer is
placed on top of the support beams 24a and 24b and joined, in the direction indicated by
the arrows, by laser or hybrid welding to the lower support beams 24a and 24b forming the
first support beam layer.

Figure 7 shows another skin sheet 22 added on top of the blank for the slab structure 10
created in Fig. 6, the skin sheet being joined to the support beam 25 and the edge beams
23a and 23b by laser or hybrid welding in the direction indicated by arrows. After welding,
the basic steelwork of the slab structure 10 illustrated by this embodiment is complete.

Figure 8 illustrates the slab structure 10 created in Fig. 7 turned the right side up, so that
the first skin sheet 21 of the slab structure 10, i.e. the top face of the slab structure 10 is
facing upwards. This type of structure according to the invention with support beams 24
and 25 in two layers provides the slab structure with substantially improved properties
when compared with known slab structures.

Figure 9 shows a structure similar to the slab structure 10 in Fig. 8 with reinforcing
members 31 placed in the space limited by the support beams 24 and 25 and the space
filled with concrete 30 via a pouring opening 32 in the skin sheet 21. When the concrete 30
has cured, the slab structure 10 according to this embodiment of the invention is complete.
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Figure 10 illustrates a further embodiment of the slab structure 10 according to the
invention, in which embodiment the basic steelwork of the slab structure 10 is in
accordance with the embodiment in Fig. 4. in the embodiment in Fig. 9, there is a surface
layer 34 on top of the basic steelwork of the slab structure 10, the surface layer being
anchored to the basic steelwork by bonding members 33a and 33b, such as studs.

The lower ends of the bonding members 33a and 33b shown in Fig. 10 have been placed
in the concrete 30a and 30b poured into the support beams 24a and 24b. In Fig. 9, the
bonding members 33a and 33b extend via openings in the skin sheet 21 upwards so that
they are anchored to the surface layer 34. In this way a bond is achieved between the
surface layer 34 and the support beams 24a and 24b and also with the basic steelwork of
the slab structure 10, creating a continuous slab structure 10 with a surface layer 34 and
strong support beams 24a and 24b.

The walls of the support beams 24a, 24b and 24c may be smooth or they may have some
sort of embossing, perforation, additive or bonding members to provide better adhesion
with the core material or to improve the acoustic properties.

The bonding perforations 26a and 26¢ in the walls of the support beams 24a and 24c
shown in Fig. 1 and the bonding members 33a and 33b shown in Fig. 10 may also be of
another type. The bonding members 33a and 33b may also be welded to the reinforcing
members 31a and 31b in the support beams 24a and 24b or their shape may designed so
as to provide optimal bonding with the concrete 30a and 30b and/or with the surface layer
34.

The studs may also be joined by welding or wound and affixed with metal wire or a cable
tie. The actual fire-rated concrete reinforcements, i.e. ribbed bars running along the duct,
are also either welded to the section or held away from the steel surfaces in the duct using
a steel or plastic member.

Figure 11 illustrates a fabrication stage of the slab structure during which beams 24a and
24b bent from steel sheet and edge beams 23a and 23b are welded to the skin sheet 22.
This embodiment of the invention differs from the embodiment shown in Fig. 2 in that also
the outermost beams 23a and 23b are formed from such sections in which a box section is
created in the completed slab structure. This type of slab structure is assembled in the
reverse order compared to Fig. 2.
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Figure 12 illustrates the slab structure 10 in Fig. 11 when complete, seen from the end and
in part as a sectional view. As the figure shows, the slab structure 10 is composed of a
sandwich panel formed of steel skin sheets 21 and 22 and beams 23a-23b and 24a—24b
made from steel sheet, o which sandwich panel core materials 30a—30d have been
added, to all beams, and a surface layer 34 has been added on top of the skin sheet 21.

In the example shown in Fig. 12, the slab structure 10 is produced by first placing concrete
reinforcements 31a—31d onto the bottom of steel sheet beams 23a—23b and 24a—24b.
After that, concrete 30a—30d is poured via the openings 32a—32d in the skin sheet 21 so
that the steel sheet beams 23a—23b and 24a-24b are filled up to the level of skin sheet 21.
In connection with this, bonding studs 33a-33d have also been placed in the openings
32a-32d so that their first ends remain embedded in the concrete 30a—-30d and their other
ends extend out of the openings 32a-32d in the skin sheet 21. When the concrete 30a—
30d has cured, a surface layer 34 is cast on top of the skin sheet 21; the surface layer may
also be of concrete. The concrete layer 34 is bonded with the slab structure by means of
the bonding studs 33a-33d.

Figure 13 schematically illustrates a horizontal sectional view of a slab structure 10
according to the invention, This slab structure 10 is substantially similar to the slab
structure shown in Fig. 12, for example, but in addition to the previously shown longitudinal
steel sheet beams 23a—23b and 24a—-24b, this structure also has crosswise beams 23e
and 23f at both ends of the slab. In this way the slab structure 10 is provided with greater
crosswise stiffness and load bearing capacity.

For the sake of clarity, Figure 14 illustrates the structure of the slab structure 10 so that the
skin sheet 21 is slightly offset from its final location. This gives a clear view of the structure
of the beams 23a-23b and 24a—24c, their concrete reinforcements 31b and 31d and the
concrete cores 30b and 30d. In comparison with the solutions shown in the previous
figures, the solution shown in Fig. 14 additionally has stiffeners 35a—35d added to the
surface of the skin sheet 21. These have been placed in the crosswise direction in relation
to the slab structure 10 and welded to the skin sheet 21. By means of the stiffeners 35a—
35d, the slab structure 10 is also provided with greater crosswise stiffness and load
bearing capacity. The stiffeners 35a~35d may also function as joining members in the
composite structure, providing a joint between the surface layer and the structure shown in
Fig. 14, for example, as shown in the following figures.
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Figure 15 illustrates a side view of the slab structure 10, wherein crosswise stiffeners 35
have been welded to the surface of the skin sheet 21. The crosswise stiffeners are,for
example, flat bars, which increase the crosswise rigidity of the slab structure 10. The
stiffeners 35 are joined with the skin sheet 21 so that they form an angle a with the skin
sheet 21. The angle a may be 60°, for example, in which case the stiffeners 35 also
function as joining members in the composite structure, as shown in the following Figure
16.

Figure 16 illustrates a surface layer 34 cast on the slab structure 10 of Fig. 15, the surface
layer being, for example, concrete. The figure shows that the stiffeners 35 tilted in opposite
directions function as joining members of the concrete 34 and the steelwork. The stiffeners
35 can also be arranged on the surface of the skin sheet 21 in another way, for example
so that every other flat bar is tilted to the left in Fig. 16 and every other to the right.

Figure 17a illustrates an end view of an elongated object 30 which can be fitted into the
box beam 24 in the slab structure 10 shown in Fig. 17b. The object 30 may, for example,
consist of hard or soft rock wool, foamed plastic, such as polyurethane foam, phenolic
foam, a combination of concrete and plastic, light-weight concrete. When inserted into the
box beam 24, the object 30 forms a structure damping sound and/or other vibrations in the

slab structure 10.

Figure 18a illustrates a perspective view of yet another slab structure 10, wherein the steel
sheet beams 23a~23d are similar in the centre and at the edges of the slab structure 10.
The boxes remaining between the steel sheet beams 23a—23d are filled with objects 30 as
shown in Fig. 18b. The objects 30 may be solid or formed, for example, from two or more
superimposed sheets 30a and 30b.

In the slab structure 10 shown in Fig. 18a, the steel sheet beams 23a-23d are U channels,
known as such. They may also be beams of another shape, such as known C channels or
Z sections. This kind of light-weight slab structure shown in Fig. 18a is preferably
applicable to a wall structure, for example.

Figure 19 illustrates a slab structure 10 consisting, similar to Fig. 1, of steel skin sheets 21
and 22, with between them, support beams 24a, 24b and 24c bent from steel sheet.
However, this embodiment does not include concrete reinforcements inside the support
beams 24a and 24b, as the support beams 24a and 24b have been left empty. This is a
light steel hollow-core slab 10 coated with a concrete layer 34. The concrete layer 34 is
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bonded with the steelwork by means of stud connectors 33 welded to the surface of the
skin sheet 21. The stud connectors 33 are placed in rows parallel to the support beams
24a and 24b, substantially at the joints 20 between the support beams 24a and 24b and
the skin sheet 21. Thus the stud connectors 33 are in highly advantageous locations in the
slab structure 10 in terms of its strength. Embedded in the concrete layer 34, there may
also be a concrete reinforcing mesh 36, known as such.

Figure 20 illustrates a slab structure 10 differing from the structure in Fig. 19 in that this is
a heavy steel hollow-core slab 10. In this embodiment, the skin sheet 21 is formed of
several parts which are elongated sheet strips 21a, 21b and 21c¢ parallel to the support
beams 24a and 24b. The edges of the skin sheets 21a, 21b and 21c are joined to the edge
flanges of the support beams 24a and 24b by welded joints 20 in such a way that the top
portions of the support beams 24a and 24b most preferably remain open across the entire
length of the support beams 24a and 24b. Upward directed stud connectors 33 are also
welded onto the edges of the skin sheets 21a, 21b and 21¢ in rows, substantially at
locations on the joints of the skin sheets 21a, 21b and 21¢ and the edge flanges of the
support beams 24a and 24b.

In the slab structure 10 in Figure 20, concrete reinforcements 31 are additionally placed in
the lower portions of the support beams 24a and 24b and a concrete reinforcing mesh 36
is placed on the skin sheets 21a, 21b and 21c¢, after which a concrete layer 34 is cast on
top of the slab structure 10. Thus the concrete mass also enters the support beams 24a
and 24b, making it possible cast both the concrete parts 30a and 30b of the support
beams 24a and 24b and the surface layer 34 in the slab structure 10 in a single casting
operation.

Figure 21 illustrates a slab structure 10, wherein the skin sheets 21 and 22 and the edge
beams 23a and 23b form a structure closed on all four sides. As the ends of the slab 10
are furthermore closed by welded end sheets not shown in Fig. 21, a closed, water-tight
box is obtained, which box can be used as a pier pontoon, for example. Similar to a
conventional pier, wooden beams 37 and wooden decking 38 can be fixed on top of such a
box. The pier box may be empty, i.e. filled with air, but it can also be filled with some
floating material, such as foamed polyester plastic (EPS) or polyurethane foam.

Figure 22 illustrates a slab structure 10, the slab structure being, similarly to Fig. 21, a box
closed both at its sides and ends and filled completely or partially with floating material 30,
such as foamed polyester plastic (EPS) or polyurethane foam. Similarly to Fig. 19, stud
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connectors 33 are welded and a concrete reinforcing mesh 36 added to the surface of the
skin sheet 21 of the slab structure 10, after which a concrete layer 34 is cast on top of the
skin sheet 21. This advantageously creates a pier pontoon with a concrete deck.

Figure 23 illustrates yet another closed, slab structure 10 made of steelwork, the slab
structure being enclosed entirely in a concrete layer 34. For this, purpose, stud connectors
33 are welded onto the skin sheets 21 and 22 of the steelwork and there is a concrete
reinforcing mesh 36 on top of the steelwork. There may also be floating material, such as
plastic foam, inside the steelwork.

Figure 24 illustrates a schematic view of the locations of stud connectors 33 in the slab
structure 10. As the figure shows, the stud connectors 33 are welded onto the surface of
the skin sheet 21 so that the stud connectors are in rows parallel to the support beams 24a
and 24b at the points where the support beams 24a and 24b are welded onto the skin
sheet 21.

Figure 25 illustrates a slab structure 10 wherein the skin sheets 21a and 21b are wider
than in the solution shown in Fig. 20, and thus the upper skin sheet 21 covers one or more
support beams 24 so that the support beams do not remain uncovered at their top. In such
a case most preferably only every second or third support beam 24 is filled with concrete
30. This solution could be called a medium-heavy steel hollow-core slab because the
properties of the structure are, in a way, between those of the light steel hollow-core slab
10 shown in Fig. 19 and those of the heavy steel hollow-core slab 10 shown in Fig. 20.

ADDITIONAL NOTES
It is obvious to a person skilled in the art that the different embodiments of the invention
may vary within the scope of the claims presented below.
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CLAIMS

1. A slab structure (10) comprising a steel sandwich panel wherein there are, between

skin sheets (21, 22), stiffening support members bent from steel, such as section beams

(23, 24, 25), the section beams most preferably being welded onto the skin sheet by laser

or hybrid welding, characterised inthat

- bonding members (33) are provided at least on one skin sheet (21, 22) of the steel
sandwich panel in the slab structure (10), and

- one or more surfaces (21) of the steel sandwich panel is coated with a surface layer
(34), such as concrete, the surface layer bonding with the bonding members (33) in
the steel sandwich panel.

2. A slab structure (10) according to claim 1, characterised inthatthe slab
structure (10) has one or more spaces formed by a section beam or spaces remaining
between section beams, the space(s) being filled with a core material (30), the material
being most preferably concrete, foamed plastic, polyurethane foam, phenolic foam, a
combination of concrete and plastic, light-weight concrete, blown-in insulation wool or rock
wool.

3. A slab structure (10) according to any one of claims 1or2, characterised in
that the skin sheet (21, 22) and/or the support member (23, 24, 25), such as a section
beam, is perforated in order to improve the sound insulation and/or bonding of the core
material.

4. A slab structure (10) according to any one of claims 1,2 0r3, characterised in
that the slab structure (10) comprises two layers of stiffening support members (23, 24, 25)
bent from steel, the support members being welded together in such a way that a support
member (25) in the second layer is affixed to two support members (24a, 24b) in the first
layer.

5. A slab structure (10) according to any one of claims 1-4, characterised inthat
the steel skin sheet (21) of the slab structure (10) has one or more openings (32), or there
are spaces between elongated sheet strips (21a, 21b and 21c) for feeding the core
material (30), such as concrete or foamed plastic, into contact with the support members
(23, 24, 25).
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A slab structure (10) according to any one of claims 1-5, characterised in

that the slab structure (10) has, in conjunction with the support members (23, 24, 25),

concrete reinforcing members (31) embedded in the core material (30).

8.

A slab structure (10) according to any one of claims 1-6, characterised inthat
the first end of an anchoring or bonding member (33) made of steel, such as a stud, is
placed in conjunction with a steel support member (23, 24, 25), embedded in the core
material (30), in such a way that the other end of the bonding member extends outside
the skin sheet (21) via an opening (32) in the skin sheet,

there is a surface layer (34) on the surface of the slab structure (10), and

the surface layer (34) is placed in conjunction with the slab structure (10) in such a
way that the other end of the bonding member (33) extending outside the steel skin
sheet (21) via an opening (32) in the skin sheet, remains embedded in the surface
layer.

A fabrication method of the slab structure (10), according to which method one or

more stiffening support members (23, 24, 25) bent from steel, which members are beams

bent from steel sheet, are welded onto a steel sheet (21, 22), such as a steel skin sheet,

most preferably by laser or hybrid welding, characterised inthat,

9.

in the slab structure (10), bonding members (33) are attached to at least one skin
sheet (21, 22) of the steel sandwich panel, and

one or more surfaces (21) of the steel sandwich panel is/are coated with a surface
layer (34), such as concrete, the surface layer bonding with the bonding members (33)
on the steel sandwich panel.

A fabrication method of the slab structure (10) according to claim 8,

characterised inthat,

in the slab structure (10), a surface layer (34) is placed on top of the steel sandwich
panel (21, 22, 23, 24, 25), the surface layer being anchored to the steel sandwich
panel by means of studs (33) or other bonding or anchoring members, and

in the slab structure (10), one or more support members (23, 24, 25) made from steel,
or the space between them, is filled with a core material (30).

10. A fabrication method of the slab structure (10) according to claims 8 or 9,
characterised inthat, after the parts (21, 22, 23, 24, 25) of the slab structure (10)
are welded together, a core material (30), such as concrete, foamed plastic or rock wool, is
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introduced into the steel support members (23, 24, 25) or into the spaces between them
via one or more openings (32) in an end or in a skin sheet of the slab structure.

11. A fabrication method of the slab structure (10) according to any one of claims 8, 9 or
10, characterised inthat two layers of stiffening support members (23, 24, 25)
bent from steel are welded onto the slab structure (10) in such a way that one support
member (25) in the second layer is welded onto two support members (24a, 24b) in the
first layer.

12. A fabrication method of the slab structure (10) according to any one of claims 8—11,
characterised inthat, prior to the feeding in of the core material (30), concrete
reinforcing members (31) are placed in conjunction with the steel support member

(23, 24, 25), after which the concrete reinforcing members are left embedded in the core

material.

13. ‘A fabrication method of the slab structure (10) according to any one of claims 8-12,

characterised inthat,

- in the slab structure (10), the first end of an steel anchoring or bonding member (33) is
placed in conjunction with a steel support member (23, 24, 25) in such a way that the
other end of the bonding member extends outside the skin sheet (21) via an opening
(32) in the skin sheet,

- asurface layer (34) is placed on top of the steel blank (21, 22, 23, 24, 25) for the slab
structure (10), as a result of which the other end of the bonding member (33), which
extends outside the steel skin sheet (21) via an opening (32) in the skin sheet,
remains embedded in the surface layer.
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