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Description

[0001] The invention relates to a load bearing slab
structure in buildings, where the slab structure comprises
at least an upper metal sheet construction, a concrete
layer provided on top of it and a heat insulation layer
provided underneath it and arranged to join said slab
construction at the top surface of said insulation layer,
as well as a lower steel sheet construction provided at
the bottom surface of said heat insulation layer, which
steel sheet construction has a surface joint with to the
bottom surface of said heat insulation layer, so that the
distance between the upper and lower steel sheet con-
structions is defined by the heat insulation layer. Another
object of the invention is a prefabricated elementin order
to realize in buildings a load bearing slab structure of the
above-described type.

[0002] Corrugated metal sheethasforalongtimebeen
used for instance in base floor structures, both as a cast-
ing mold and as a replacement for concrete reinforce-
ments, in which case the corrugated sheet and the at-
tached concrete together form a so-called composite
structure. The combination of metal sheet and hardened
concrete is generally called a composite slab. A critical
feature in the design of said slab is the deformation cre-
ated in the casting process prior to the hardening of the
concrete. Said deformation is seen in a drawing of the
patent publication GB-1,094,581, and in order to prevent
the creation of such deformations, it is suggested that
the corrugated metal sheet is supported, for the duration
of the casting process, by auxiliary structures provided
underneath, which structures are removed after the con-
crete mass is hardened. According to said publication, it
also is advantageous to provide the corrugated metal
sheet by an additional, generally straight metal sheet that
is attached underneath it.

[0003] There are known several different types of cor-
rugated metal sheets, i.e. joining plates, for composite
structures. Publications GB-1,094,581 and US-
5,566,522 disclose preferred joining plates provided with
more or less dovetail-shaped ribs, the sides of said ribs
being located on the upwardly directed surface so that
they are spaced further apart than at the intermediate
sections connecting said ribs. This type of design effec-
tively receives the perpendicular forces directed to the
joining plate, thus in part preventing the joining plate and
the hardened concrete from being detached in the com-
posite slab during loading. In addition, said publications
illustrate additional transversal corrugations arranged at
least on the bottom of the ribs, the purpose of which is
further to prevent the concrete and the joining plate from
being detached during the loading of the composite slab,
i.e. to receive shearing forces that are directed, in the
parallel direction of the joining plate, to the border area
between the joining plate and the hardened concrete.
Said US publication does not, however, at all discuss the
problems that arise when casting wet, fluid concrete
mass onto the joining plate.
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[0004] In the patent publication FI-61,067, there is de-
scribed a slab structure designed for base floor, interme-
diate floor, roof and wall structures of buildings, through
which structures an air stream is arranged to flow for
heating or cooling purposes. In order to form the base
and/or wall structures essentially completely of said slab
structure, the slab structure comprises at least the fol-
lowing layers in a combined sandwich structure: an in-
sulating layer made of self-adhesive, expandable insu-
lation material; a corrugated sheet provided with grip pro-
tuberances; an intermediate sheet or the like arranged
in between the two aforementioned layers, which inter-
mediate sheet together with the corrugations of said cor-
rugated sheet defines an air duct system in the structure,
and which sheet prevents the corrugations of the corru-
gated sheet from being filled at said air ducts when pro-
ducing the insulation layer of an expanding material; a
casting component, for instance a concrete layer, which
is either precast or cast on site, by using said corrugated
sheet as the mold sheet, on the opposite side of the cor-
rugated sheet with respect to said insulation layer, so
that said casting component together with the corrugated
sheet forms a load bearing composite structure owing to
the grip protuberances of the corrugated sheet. Thus, an
additional sheet is provided underneath the corrugated
sheet, in similar fashion as in the above described pub-
lication GB-1 094 581, but here the purpose is to obtain
in the corrugated sheet such air ducts that remain open
irrespective of the casting and expansion of the insulation
layer, which procedure is applied directly onto the com-
bination of the corrugated sheet and the additional sheet.
Said FI publication does not, however, at all discuss the
problems that arise when casting wet, fluid concrete
mass onto the corrugated sheet, i.e. onto the joining
plate.

[0005] The publication WO-96/02711 specifies a pre-
fabricated sandwich element comprising an upper metal
or steel sheet, a lower metal or steel sheet and a core
part provided therebetween, said core part being made
of expanded polystyrene, polyurethane or mineral wool.
The sheets are joined to the core by gluing, heat-fusion
or by adhesion. In the first embodiment, the side edges
of the elements are provided with undercuts, and in said
area, i.e. between the element edges, there are provided
the edge parts of the lower sheet with their concrete en-
gagements and the folds of the upper sheet with their
concrete engagements. In the second embodiment, the
edges of the lower sheet are folded to above the upper
sheet, and in this area, there are arranged respective
lower sheet edge parts with concrete engagements and
upper sheet folds with concrete engagements. In the first
embodiment, the elements can be joined together at said
edges, or simply, in the second embodiment, arranged
in a mutual butt contact. On top of said combination, there
is cast concrete, which is engaged with the edge ele-
ments described above. Although the publication men-
tions a possibility to provide the upper sheet with protu-
berances, it on the other hand states that the principle of
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the invention includes the exclusion of any upwardly pro-
jecting parts and elements. Consequently, one of the
teachings of said publication is that the concrete must in
the first place engage the lower sheet of the sandwich
element, asis the case in all described embodiments and
drawings of the publication. Said engagement of the con-
crete to the edges of the lower sheet takes place either
in the narrow slots between the elements, or above the
top surface of the elements. A second defined teaching
of said publication is that the concrete layer and element
form, as a uniform entity, a load bearing structure, where
the lower metal sheet carries the tensile stress, and the
hardened thin concrete layer carries the compression
stress. When observing the drawings of the publication,
it is found out that the concrete layer is fairly thin, i.e. the
question is mainly of a concrete coating, which is not and
cannot be the major load bearing structure element in
the way it is described in the above mentioned publica-
tion. However, irrespective of the designs of said publi-
cation, itis difficult to achieve a high load bearing capacity
when using the suggested structure. Moreover, the sug-
gested structure may suffer from strength-weakening
corrosion problems when it is used in base floors. The
fact that the lower sheet extends at the element edges
through the thickness of the core part, as far as the con-
crete layer, leads to the creation of cold bridges in the
structure, i.e. to a phenomenon where heat flows from
the inside of the building, via the metal sheet folds pro-
vided at the element edges, to the exterior, which means
that the use of the structure as base floors and roofs is
disadvantageous, to say the least. Moreover, the fire re-
sistance of the suggested structure with respect to the
space provided underneath it is below standard, which
makes it difficult to use the structure as intermediate
floors and roofs.

[0006] The publication US-2,245,688 discloses a
curved or arched roof section comprising, in combination,
a plurality of longitudinally arched sheet metal members
ananged in parallel and adjacentrelationship and extend-
ing between opposite sides of said section, each of said
members comprising one or more angularly sectioned
portions provided with laterally directed top and bottom
surfaces, plate means fixed to the lower laterally directed
surfaces of said member and cooperating to form a sub-
stantially continuous bottom surface for said section, a
plurality of spaced parallel bar members extending diag-
onally over the upper laterally directed surfaces of said
members and rigidly fixed thereto, and heat insulating
material filling the space between adjacent angular sec-
tions of said members. The angularly sectioned portions
form channels that can be filled with some material, which
on one hand may be a conventional heat insulating ma-
terial, or on the other hand may be of a character prohib-
iting buckling or warping of the angularly sectioned por-
tions. In such case the material can be concrete or the
like simply poured or cast into place. When material such
as concrete or other cementitious material is employed
the entire roof structure assumes the form similar to that
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of a reinforced concrete roof but including metallic mem-
bers of a new form through which the principal strength
of the roof is obtained. The construction is particularly
adaptable to convexly curved or arched roofs inasmuch
as in such cases all of its elements are constantly under
a compressive stress.

[0007] Publication US-4,517,782 discloses a con-
struction element comprises a ribbed sheet metal core
whose ribs are of trapezoidal cross section, at least par-
tially embedded in plastic foam. Fretwork extends along
the tops of the ribs, transversely or longitudinally thereof.
Transversely, the fretwork can be spaced metal straps
or wooden slats. Longitudinally, the fretwork can be un-
dulant or twisted metal strips. The fretwork can be em-
bedded in the plastic foam, or can disposed outside and
spaced from the plastic foam so as to serve to improve
the connection between the construction element and a
layer of concrete cast thereon. The construction ele-
ments have overlapping edges of reduced thickness into
which the metal core extends. The ends of the construc-
tion elements have Z-shaped members one wing of
which is secured to the core and the other wing of which
serves to secure the element to a support.

[0008] Hence, the object of the present invention is to
attain an element, suitable to be prefabricated, that can
be installed, if possible, to rest only at the ends or side
edges on the top edge of the foundation or of the walls,
on top of which element there can then be poured fluid
concrete mass without causing remarkable deformations
in said element. Thus the aim is to avoid the use of any
supports that are arranged underneath the element in
order to support it during the concrete casting, but are
disassembled orremoved after the concrete is hardened,
even if the bearing distance should be large. A second
object of the invention is to attain a load bearing slab
structure for buildings, which slab structure is based on
metal sheets and a concrete layer and is capable of bear-
ing even large loads. A third object of the invention is to
attain a slab structure of the described type, which could
also function as an ideally effective heat insulation with-
out harmful cold bridges and could insulate, when used
as a base floor, the space above it for instance against
the radon emitted from the ground underneath the slab
without having to perform additional work on site. Further
an object of the invention is to attain a load bearing slab
structure with first-class fire resistance, which can ac-
cordingly be used in many different building subjects.
[0009] The above described problems are solved and
the objects are achieved by means of a slab structure
according to the invention, characterized by what is set
forth in the characterizing part of claim 1, and by means
of a prefabricated element according to the invention,
characterized by what is set forth in the characterizing
part of claim 13.

[0010] The most essential advantage of the slab struc-
ture of the invention is the fact that it can be used, apart
from a base floor with a creeper space in buildings, also
as an intermediate floor and a roof, and it already has an



5 EP 1 258 574 B1 6

excellent load bearing capacity in itself, which capacity
can be further adjusted by means of additional concrete
reinforcements and by the thickness of the concrete cast-
ing, although in most cases additional reinforcements are
not needed at all, or only to a minimal degree. An addi-
tional advantage is that in most cases, after the concrete
has hardened, it is not necessary to do for example in-
sulation work, because the slab structure already in-
cludes insulation against moisture, heat and radon, and
the slab structure is compacted, without any special
measures, for instance against the heat insulation of the
foundation. The most essential advantage of the prefab-
ricated element to be utilized in the production of the slab
structure is that it is capable of carrying the load of the
wet concrete mass even with a large bearing distance,
for instance 6 - 7 m, without specially added props or
supports, with only minimal deformations. This means
that in most cases the elements can be installed at their
ends and/or edges only, to rest on the foundation or the
wall edges, and extra intermediate supports are not
needed. After casting, the load bearing slab is ready,
because the structure does not need dismountable molds
or casting supports, and piping and the like for various
purposes can be suspended in the slab structure. Among
the special functional features of the invention, letus point
out first of all that during concrete casting, the joining
plate functions by compression stress, and after the con-
crete is hardened, when the base floor is loaded, it func-
tions by tensile stress, and secondly, that the tensile
stress created in the bottom surface sheet of the heat
insulation and the compression stress created in the join-
ing plate receive the deformation moment directed to-
wards the element by the weight of the wet concrete. The
ready-made slab structure according to the invention has
excellent fire resistance, because there the steel parts
that in part receive the total loads, i.e. the joining plate in
particular, are effectively heat insulated during a fire, also
against heat that comes from below. This makes it pos-
sible to use the slab structure according to the invention
also as intermediate floors and roofs. The ready-made
slab structure according to the invention also has an ex-
cellent heatinsulation capacity, because the joining plate
provided on top and the steel sheet part or steel profiles
provided underneath are not at any point in mutual con-
tact and do not even come near to each other. Thus both
heat losses and condensation water problems are avoid-
ed, and the slab structure of the invention can be used
both as base floors and as roofs without extra heat insu-
lation. Moreover, among the advantages of the invention
let us point out the possibility to lay the foundations of a
building at a rapid speed, particularly when combined
with steel beams. A remarkable amount of time and mon-
ey is saved in reduced earth-moving and digging work.
Because the base flooris not supported against the earth,
it need not be built and evened out. A light and accurately
measured prefabricated element, combined of an insu-
lation, a joining plate and a steel sheet part or steel sheet
profiles, is economical to transport even at longer dis-
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tances, and these elements are easily installed irrespec-
tive of the weather conditions. For instance the installa-
tion of floor heating in cast concrete is conveniently car-
ried out. All of the above mentioned features result in
cost-effective, rapid and ecologically efficient building.
[0011] The invention is described in more detail with
reference to the appended drawings.

[0012] Fig. 1 represents a first embodiment of a
load-bearing slab structure according to the invention
and of an element prefabricated for said structure, shown
in a cross-section corresponding to the plane | - | of figure
4, and seen in an axonometric illustration.

[0013] Fig. 2 represents a second embodiment of a
load-bearing slab structure according to the invention
and of an element prefabricated for said structure, shown
in a cross-section corresponding to the plane | - | of figure
4, and seen in an axonometric illustration.

[0014] Fig. 3 represents a third embodiment of a
load-bearing slab structure according to the invention
and of an element prefabricated for said structure, shown
in a cross-section corresponding to the plane | - | of figure
4, and seen in an axonometric illustration.

[0015] Fig. 4 illustrates a fourth embodiment of a
load-bearing slab structure according to the invention
and of an element prefabricated for said structure, seen
in a longitudinal section corresponding to the plane Il - I
offigures 1 -2, and shown as installed in the final location,
on the foundation or walls of a building.

[0016] In general, the slab structure 1 comprises at
least an upper metal sheet construction, on top of it a
concrete layer 7 and underneath it a heat insulation layer
8, the top surface Py of said heat insulation layer being
fixed with said sheet construction, as well as a lower steel
sheet construction installed at the bottom surface Pa of
said heat insulation layer, which lower steel sheet con-
struction is in surfaced fixing with the bottom surface of
the heat insulation layer, so that the distance between
the upper and lower steel sheet constructions is defined
by the thickness H2 of the heat insulation layer.

[0017] Inthe drawings, there is seen the load bearing
slab structure 1 for buildings. This slab structure 1 is suit-
ed to be used in buildings as base floors, intermediate
floors and roofs, but especially as base floors and rein-
forcements owing to the heat insulation layer 8 that con-
stitutes the structural part thereof. The ready-made slab
structure 1 according to the invention comprises at least
a corrugated metal joining plate 3 and a concrete layer
7 that is cast and hardened on site on top of said slab
structure and is thus attached to the joining plate provided
with several concrete engagement ribs 13. Moreover, a
ready-made slab structure 1 includes a heat insulation
layer 8 provided underneath said joining plate 3 and at-
tached to said slab 3 at its top surface Py. In particular,
the slab structure 1 alsoincludes eithera continuous steel
sheet part 4 attached to the bottom surface Pa of said
heat insulation layer by means of a surfaced fixing, or a
number of adjacent steel sheet profiles 5, 6 attached
thereto by means of a surface joint. Said steel sheet part
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4 or respectively the steel sheet profiles 5, 6 have dimen-
sionsto carry, inthe slab structure 1, atleastthose tensile
stresses that are directed thereto, during the casting of
the concrete mass B and after it, when the concrete mass
still is in fluid state. As regards the joining plate 3, it has
shapes and dimensions to carry at least the tensile
stresses, directed thereto during the use of the slab struc-
ture, of the total load C + F, composed of the weight of
the hardened concrete C and of the external other load
F resting on the slab structure when the concrete C is
hardened, while the joining plate and the hardened con-
crete C together form the main load bearing structure of
the ready-made slab. In addition, the joining plate 3 has
shapes and dimensions to carry the compression stress-
es caused by the fluid, not yet hardened concrete mass
created by the concrete layer 7. Thus the materials of
the slab structure include, starting from the top: concrete
or reinforced concrete, typically a joining plate made of
steel, and heat insulation, as well as the steel profiles or
steel sheet provided at the bottom surface. The load bear-
ing slab structure 1 according to the invention is com-
posed of four superimposed and mutually joined struc-
tural parts with a structural joining effect between them.
[0018] According to the invention, in order to realize
the above described load bearing slab structure 1 in build-
ings, there is first produced an industrially made, prefab-
ricated element 20, which is brought to the building site
to be used as an underlay for base floors, intermediate
floors or roofs. Said prefabricated element 20 comprises
a composite steel slab 3 provided with at least several
concrete engagement ribs 13, a heat insulation layer 8
directly attached to said slab 3, and a continuous steel
sheet part 4, or a number of adjacent steel sheet profiles
5, 6 provided at the bottom surface Pa of the heat insu-
lation layer. The joining plate 3 is advantageously com-
posed of a continuous steel sheet, i.e. one continuous
steel sheet, provided with several concrete engagement
ribs 13 that are widened when proceeding away from the
heat insulation layer, i.e. in the direction W2—W1. The
top surface Py of the heat insulation layer 8 is directly,
i.e. immediately, without other sheet material layers, at-
tached to at least the downwardly directed intermediate
sections 12 arranged between the concrete engagement
ribs 13, i.e. the sections that are located against the heat
insulation layer. Said intermediate sections 12 may be
planar in shape, or they may include various patterns 19
in order to enhance the engagement of the concrete layer
7, or in order to further reinforce the prefabricated ele-
ment 20. In said case that even includes patterns 19, the
envelope surface of the intermediate sections 12 is ad-
vantageously a plane, and atleast 50% or advantageous-
ly at least 70% of the area of the planar and intermediate
sections is connected to said envelope surface, so that
in a preferred embodiment of the heat insulation, the pla-
nar top surface Py is attached to the joining plate 3 in a
sufficiently large area. In a case where the heat insulation
layer 8 is cast onto the composite steel slab, said planar
feature is of no remarkable importance. At the bottom
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surface Pa of the heat insulation layer, there is attached,
inthe same way as above, by surface grip, the continuous
steel sheet part 4 or adjacent steel sheet profiles 5, 6.
The sheet part and respectively the profiles have shapes
and dimensions to carry at least the tensile stresses di-
rected thereto when the concrete layer 7 of the slab struc-
ture is still in the form of non-hardened concrete mass B.
[0019] Inordertoachieve the above described effects,
the bending resistance of the joining plate 3 is higher
than the bending resistance of the part 4 of the continuous
steel sheet, or the added bending resistance of the ad-
jacent steel sheet profiles 5, 6, in which values there are
taken into account both the material thickness and shape
of the concrete engagement ribs 13, and possibly the
shape of the longitudinal corrugations 15. Advanta-
geously the bending resistance of the joining plate is es-
sentially higher, for instance at least 1.5 times as high or
typically at least double or possibly at least triple in com-
parison with the bending resistance of the continuous
steel sheet par, or with the added bending resistances
of the adjacent steel sheet profiles. Normally also the
material thickness S1 of the joining plate 3 is larger than
the material thickness S2 of the continuous steel sheet
part, or the average of the material thickness S3 of the
adjacent steel sheet profiles, i.e. the real material thick-
ness when calculated as distributed throughout the whole
slab.

[0020] In the method according to the invention, the
above described element 20 is arranged, at the ends 16b
or the edges 16a, 16b, to rest on the foundation 30 or
the walls 30b, so that the steel joining plate points up-
wardly, and the steel sheet part 4 or respectively the steel
sheet profiles 5, 6, point downwardly, in which case in
the area below the steel sheet part or the steel sheet
profiles, restricted by the element ends or side edges,
there is left a space T for air, such as a ventilated plinth
or a room. The prefabricated element 20 has sufficient
rigidity and strength in order to be able to operate at the
length L and width of the element between the ends 16b
or the edges 16a, 16b without intermediate supports that
should later be removed. It is of course possible that in
the area of the prefabricated element 20, the building
may for various reasons be provided with load bearing
structures, or with walls at other places than at the ends
or edges of the element. However, these supports are
not removable but permanent supports, and they do not
prevent the achieving of the advantages of the invention,
i.e. the extremely long bearing distance or support dis-
tance. In the next step, the fluid concrete mass is poured
onto the composite steel slab 3 up to the desired thick-
ness H1, whereafter the concrete mass is allowed to be
hardened to form the concrete layer 7. In order to achieve
the desired properties for the slab structure 1, the thick-
ness H1 of the concrete layer 7 is larger, in a predeter-
mined proportion, than the height H4 of the concrete en-
gagementribs 13. Typically the thickness of the cast con-
crete is 100 mm - 160 mm, but depending on the situation
itmay even fall outside the range of said measures. When
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necessary, a concrete reinforcement 17 can be added in
a suitable way on top of the joining plate profile prior to
the casting of the concrete mass B. The simplest way to
do this is to arrange the concrete reinforcement in a lat-
tice, so that the first set of reinforcement steels is ar-
ranged on top of the concrete engagement ribs 13 of the
joining plate, whereafter there is added, transversally on
top of them, a second set of reinforcement steels, so that
the second set is arranged transversally to the first set
and suitably attached thereto, and positioned at least ap-
proximately in parallel with the concrete engagementribs
13 and arranged for example in between them, as is seen
in figure 2. In this case, the concrete layer 7 includes,
after the concrete mass B is hardened, a concrete rein-
forcement 17 that is separate from the joining plate, which
concrete reinforcement together with the joining plate 3
increases the load bearing capacity of the slab structure,
i.e. its rigidity and strength.

[0021] In the prefabricated element 20, at least at the
ends 16b and when necessary, also at the side edges
16a - and in this latter case consequently at all edges
16a, 16b - the composite steel slab 3 protrudes out of
the heat insulation layer 8 and of the steel sheet part 4
located below it, or respectively out of the steel sheet
profiles 5, 6 for the length of the protrusion Lu. The pro-
trusions Lu, or more accurately the intermediate sections
12 shown in said protrusions, are positioned so that they
rest on top of the supporting top surfaces 23 of the load
bearing areas of the foundation 30a or the walls 30b.
Now the fluid concrete mass B can be cast. In order to
provide an edge mold for the concrete mass, for restrict-
ing the concrete layer in the horizontal direction, the ex-
ternal lining plate 18 of the foundation 30a or of the walls
30b or the like, which plate may on the inner surface
include the heat insulation 29 of the foundation or plinth
or wall, in the way described in figure 4, is allowed to
extend upwardly from the surface 23 supporting the el-
ement 20 of the foundation and respectively of the wall,
for the length of the mold height H3, in which case the
external lining plate 18 serves as the mold for the con-
crete mass B to be cast. Also itis advantageous to design
the prefabricated element 20 so that the bottom surface
Pa of its heat insulation layer 8 and/or the bottom surfaces
of the steel sheet part 4 or the steel sheet profiles 5, 6
are set, when installing the element in place, against the
top edge 28 of the heat insulation possibly provided at
the inner surface of the foundation or the wall, in which
case a continuous, continuous heat insulation is
achieved in the junction of the base floor or the roof and
the foundation 30a or respectively the wall 30b.

[0022] Thus the joining plate 3 is preferably made of
an element obtained by bending one single steel sheet,
which means that the joining plate 3 contains only one
layer of steel sheet material, but other corresponding join-
ing plates can, when desired, be supplied for instance in
succession and adjacently in the horizontal direction, in
the planar direction of the joining plate, i.e. in the instal-
lation direction. In practice, said arrangement of the slabs
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in succession can hardly bring forth any advantages, be-
cause it is already possible to manufacture as large join-
ing plates as the transportation conditions of prefabricat-
ed elements 20 allow. Glue layers, forinstance glue films,
or surface coating, such as zinc coating or the like, is
naturally not considered as sheet material. As was al-
ready maintained, the joining plate 3 is provided with con-
crete engagement ribs 13 and intermediate sections 12
therebetween. In a composite metal slab 3, the average
distances W3 between the concrete engagement ribs 13
are essentially smaller than the width W, of the joining
plate, which means that one prefabricated element 20
includes several, generally at least three concrete en-
gagementribs 13, but preferably four or several concrete
engagementribs. In cross-section, the concrete engage-
ment ribs are dovetail-shaped, in which case the width
W2 of the ribs at the point that is level with the interme-
diate sections is essentially smaller than the width W1 of
the ribs at the bottom 21 of the ribs, which bottom is lo-
cated at the rib distance H4 from the intermediate sec-
tions 12. Typically the height of the concrete engagement
ribs 13 can be within the range 30 mm - 70 mm, although
other measures can also be applied according to the
needs of the situation. The concrete engagement ribs 13
are arranged in the elements 20 so that the width trans-
versal to their length is increased, i.e. W2 < W1, when
proceeding away from the heat insulation layer, and they
obtain a shape where they are widened towards the in-
side of the concrete layer 7, W2—W1. Advantageously
the bottoms 21 of the concrete engagement ribs 13 are,
at least in the direction opposite to the longitudinal direc-
tion of the ribs, which is the same as the direction of the
length L of the element 20, provided with transversal
grips 22, such as additional ribs. As regards the compos-
ite steel sheet 3, only its overall shape is described here,
but it may also include several other details. This type of
joining plate and its functions in the hardened concrete
layer 7 is known as such, wherefore they are not ex-
plained in more detail here.

[0023] The heat insulation layer 8 is attached, with a
separate glue layer 9a, as in figure 1, or with a glue 9c
contained in the heat insulation layer 8, for instance with
the glue formed by the binding agent of mineral wool
when said heat insulation is mineral wool, or with glue
additionally absorbed therein, as is apparent from figure
3, to the downwardly pointing intermediate sections 12
provided in between the concrete engagement ribs 13.
The described adhesion of the joining plate 3 and the
heat insulation layer 8 with glue 9a or 9c is obtained,
when the heat insulation layer is formed of a separately
manufactured heat insulation plate, which can be made
of expanded polymer or mineral wool. It is also possible
that the heat insulation layer 9 is, due to its own adhering
properties 9d, attached both to the flute surfaces 23 of
the concrete engagement ribs 13 and to the downwardly
pointing intermediate sections 12 provided in between
the concrete engagement ribs. This kind of adhesion is
achieved by casting the expanded or expandable plastic
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directly against the joining plate 3 and by allowing it thus
to be polymerized to the desired density and hardness,
in which case both the heat insulation layer 8 and its
adhesion to the joining plate are obtained in one and the
same work step. When the heatinsulation layer 8 is made
of expanded polymer, it advantageously contains rigid
expanded polystyrene or rigid expanded polyurethane,
but it is possible that other suitable polymers shall also
be made commercially available. As an alternative, par-
ticularly when for example fire resistance is required, the
employed heat insulation layer 8 can be made of mineral
wool or a similar material that is bound with a hardening,
i.e. polymerizing plastic or with some other binding agent
- in which case the fire resistance, or resistance to high
temperatures, of said agent must also be taken into ac-
count. It is also possible to improve the fire resistance,
or resistance to high temperatures, of expanded poly-
mers by a suitable treatment, for instance by adding fire
resistant agents. It is not as such necessary that the ma-
terial of the heat insulation layer 8 maintains its strength
at high temperatures, i.e. during a fire, at least not to a
high degree, but the most essential requirement is that
the material of the heat insulation layer is neither ignited
nor destroyed; in other words, it suffices that said heat
insulation material maintains an essential part of its fire
resistance properties, i.e. is capable to carry its own
weight at high temperatures, and thus maintains its po-
rous internal structure as well as its outer shape and
measures. The heat insulation layer need not carry ex-
ternal loads in these conditions, i.e. when it is contained
in a ready-made slab structure, where the concrete C
already is hardened. On the other hand, the material of
the heat insulation layer 8 must be sufficiently strong in
the installation conditions, for example at room temper-
ature and/or at open air temperatures, where the con-
crete mass B still is in a fluid state. In order to make the
heat insulation layer 8 give the prefabricated elements
20 an adequate rigidity and strength, so that said ele-
ments should not be immoderately deformed under the
weight of the cast, still wet and non-hardened concrete
mass B, the compression strength of the material of the
heat insulation layer must be at least 75 kPa, but typically
at least 100 kPa. If possible, the compression strength
of the heat insulation layer material should be at least of
the order 200 kPa - 300 kPa. The thickness H2 of the
heat insulation layer is typically about 150 - 200 mm,
although other measures are also possible, and it must
be resistant to moisture, as well as to stresses caused
by the junction effects between the heat insulation layer,
the joining plate 3 and the steel sheet part 4, to be ex-
plained in more detail below, or the steel sheet profiles.
[0024] In particular, in the prefabricated element 20
according to the invention, and consequently also in the
load bearing slab structure 1, the steel sheet part 4 and
respectively the steel sheet profiles 5, 6, can be realized
by alternative structures. In a first alternative, the contin-
uous steel sheet part 4 is essentially planar, as is shown
in figure 4. In another alternative, the continuous steel
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sheet part 4 contains longitudinal ridges 15 that extend
into the heat insulation layer 8, as is shown in figure 2.
In a third alternative, in the middle section of the slab
structure, the adjacent steel sheet profiles 5 are either
planar strip profiles 5a, i.e. steel sheet strips, as is shown
in figure 1, or shaped profiles 5b provided with a longitu-
dinal ridge 15, as is shown in figure 3. The steel sheet
profiles are generally referred to with the number 5, and
the more detailed reference numbers 5a, 5b are only
used when special cases are being discussed. The con-
tinuous steel sheet part 4 may also contain for example
perforations 14. Moreover, the steel sheet part 4, and
respectively the outermost profiles 6 of the steel sheet
profiles 5, 6, may also contain folds 11 pointing towards
the joining plate 3 along the sides 16a of the slab struc-
ture. This means that said folds 11 are bent 90° around
the edge of the heatinsulation layer and extend at a given
length along the side surface of the heat insulation, ad-
vantageously attached thereto. Thus the grip between
the steel sheet part 4, to be described next, and the steel
sheet profiles 5, 6, can be further improved. The joining
plate 3 and the continuous steel sheet 4 or the steel sheet
profiles 5, 6, are at all points arranged at a minimum
distance H8, i.e. the joining plate and the continuous steel
sheet part or the steel sheet profiles are not in contact at
any point. Said minimum distance H8 is secured both
between the continuous steel sheet part 4 or the top sur-
faces of the longitudinal ridges 15 of the steel sheet pro-
files 5, 6 and the joining plate, and between the steel
sheet part 4 or the top edges of the folds 11 provided at
the edges of the steel sheet profiles 5, 6 and the joining
plate, for example the intermediate sections 12 thereof.
When longitudinal ridges 15 and/or folds 11 are provided
in the structure, said minimum distance H8 is at least
30% of the thickness H2 of the heat insulation layer, or
advantageously at least 50% of the thickness H2 of the
heatinsulation layer. If longitudinal ridges 15 and/or folds
11 are not provided in the structure, the minimum dis-
tance H8 is equal to the thickness H2 of the heat insula-
tion layer.

[0025] The steel sheet part 4 or respectively the steel
sheet profiles 5, 6 are arranged to form a surfaced fixing
with the heat insulation layer 8 by means of a separate
layer of glue 9b, as in figure 1, or by means of the glue
9c contained in the heat insulation layer 8, for example
by means of glue formed by the binding agent when the
heat insulation is made of mineral wool, or by means of
glue additionally absorbed therein, as in figure 3. The
described engagement achieved by means of glue 9b or
9c between the steel sheet part 4 or the steel sheet pro-
files 5, 6 and the heat insulation layer 8 is achieved, when
the heat insulation layer is formed of a separately man-
ufactured heat insulation plate, which can be made of
expanded polymer or mineral wool. If the steel sheet part
4 provided with longitudinal ridges 15, or particularly the
steel sheet profiles 5, i.e. the shaped profiles 5a, should
be used, it is possible to press the steel sheet part 4 or
the shaped profile 5a against the bottom surface Pa of
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the heat insulation layer, so that the longitudinal ridges
15 are immersed in the heat insulation layer 8. The heat
insulation layer 8 may, owing to its own adhering prop-
erties 9d, also be in surface engagement with the steel
sheet part 4 or with the steel sheet profiles 5 along the
whole surface thereof, irrespective of whether said steel
sheet parts or steel sheet profiles, in this case shaped
profiles 5b, include longitudinal ridges 15 or not. The latter
situation is created by pouring the expanded or expand-
able plastic directly against the steel sheet part 4 or the
steel sheet profiles 5, and by allowing it then to be po-
lymerized to the desired density and hardness, as was
already described above. The own adhesive properties
of the glue 9b, 9c, or of the heat insulation 9d must have
a predetermined strength that is capable of transferring
at least those shearing forces that are created when the
concrete layer 7 exists as a not yet hardened concrete
mass B.

[0026] Either the joining plate 3 and/or the steel sheet
part 4 and/or the heat insulation layer 8 and/or at least
one of the layers of the glue 9a, 9b is advantageously
impermeable to gas, in which case it is possible to make
the structure insulate any radon gas emitted from the
ground, which is necessary when the slab structure is
used as a base floor. This impermeability to gas, when
positioned at the right spot, also forms a steam block,
which is necessary when the structure 1 is used as a
base floor or roof. In principle it could be possible to
achieve the gas impermeability feature by means of a
separate film placed on either side of the heat insulation
layer, but this would increase the work steps and could
weaken the surface engagement between the heat insu-
lation layer and the joining plate, or respectively between
the heat insulation layer and the steel sheet part 4 or the
steel sheet profiles 5, 6.

[0027] As a conclusion, it is maintained that in the
present invention, after the concrete casting, the joining
plate 3 and the concrete layer 7 made of hardened con-
crete, possibly provided with additional concrete rein-
forcements, constitute the primary load bearing struc-
ture, and the heat insulation layer 8 serves as an insula-
tion against radon gas, moisture and heat. In the final
structure, the steel sheet profiles 5, 6, or the steel sheet
part 4 serve mainly as suspension structures for sewers
and pipework. To some extent, the heat insulation layer
and the steel sheet profiles 5, 6 or the steel sheet part 4
also increase the rigidity of the ready-made structure,
thus reducing deformations and problems owing to vi-
bration. Itis a special feature that when casting concrete,
when the concrete is fluid concrete mass B, the joining
plate 3 operates under compression stress, and after the
concrete is hardened, when loading the slab structure 1,
under tensile stress. The joining plate 3 has dimensions
to be able to carry said compression and tensile stresses.
For the sake of clarity, let us point out that compression
stresses from the casting period are not transferred to
the concrete, because at that stage the concrete is not
yet hardened. Compression stresses in the joining plate
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lower post-casting tension levels during an effective load
on the joining plate, but according to the current under-
standing, this does not have any remarkable effect in the
functions of the structure.

Claims

1. Aload-bearing slab structure in buildings, which slab
structure (1) comprises atleast an upper metal sheet
construction, a concrete layer (7) placed on top of it
and a heat insulation layer (8) positioned below it,
the top surface (Py) of said heat insulation layer (8)
being fixed with said sheet construction, and a lower
steel sheet construction arranged at the bottom sur-
face (Pa) of said heat insulation layer, which lower
steel sheet construction has surfaced fixing with the
bottom surface of the heat insulation layer, so that
the upper and lower steel sheet constructions are
spaced apart at a distance defined by the thickness
(H2) of the heat insulation layer, characterized in
that:

- said upper metal sheet construction is a con-
tinuous joining plate (3) provided with several
concrete engagement ribs (13) pointing away
from the heatinsulation layer, which joining plate
is arranged to carry at least those tensile stress-
es that are directed thereto during the use of the
slab structure, of the total load (C + F) while the
concrete is hardened; that

- said lower steel sheet construction is either a
continuous steel sheet part (4) or a number of
adjacent steel sheet profiles (5, 6), said steel
sheet part or respectively the steel sheet profiles
having dimensions to carry only those tensile
stresses that are directed thereto while the con-
crete layer (7) of the slab structure is as a
non-hardened concrete mass (B); and that
-the concrete layer (7) is, at said upper and lower
steel sheet constructions, in contact and at-
tached only to the joining plate (3), so that said
joining plate and concrete layer constitute the
primary load bearing part of the slab structure.

2. Aslab structure according to claim 1, characterized
in that the heat insulation layer (8) is:

- attached with glue (9a, 9c) to the downwardly
pointing intermediate sections (12) provided be-
tween the concrete engagement ribs (13), the
envelope surface of said intermediate sections
being a plane; or

- owing to the effect of its own adhering proper-
ties (9d) attached to the joining plate, at least to
the downwardly pointing intermediate sections
(12) provided between the concrete engage-
ment ribs (13) and optionally also to the flute
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surfaces (23) of the concrete engagement ribs
(13).

A slab structure according to claim 1 or 2, charac-
terized in that in cross-section, the concrete en-
gagement ribs (13) of the joining plate (3) are wid-
ened towards the inside of the concrete layer
(W2—-W1); that the joining plate (3) is arranged to
carry also compression stresses caused by the fluid,
non-hardened concrete mass (B) created by the con-
crete layer (7); and that said joining plate is com-
posed of one steel sheet, with which the heat insu-
lation layer (8) is in said direct surface fixing.

A slab structure according to claims 1, 2 or 3, char-
acterized in that the steel sheet part (4) is either
completely planar or also includes longitudinal ridg-
es (15) extending to the heat insulation layer; that in
the middle section of the slab structure, the adjacent
steel sheet profiles (5) are either planar strip profiles
(5a) or shaped profiles (5b) provided with longitudi-
nal ridges (15), each ridge extending to the heat in-
sulation layer (8); and that the joining plate (3) and
the continuous steel sheet part (4) or the steel sheet
profiles (5, 6) are spaced apart at essentially every
point with at least a minimum distance (H8).

A slab structure according to any of the preceding
claims, characterized in that the glue (9b, 9c) cre-
ating the surface fixing between said steel sheet or
respectively said steel sheet profiles and the heat
insulation layer (8), or the own adhering properties
(9d) of the heat insulation has such predetermined
strength thatitis capable of transferring atleastthose
shearing forces that are created while the concrete
layer (7) is as a non-hardened concrete mass (B).

A slab structure according to any of the preceding
claims, characterized in that the steel sheet part
(4) comprises and respectively the outermost edge
profiles (6) of the steel sheet profiles comprise folds
(11) pointing towards the joining plate (3) along the
side edges (16a) of the joining plate (3), the distance
between said folds and said joining plate being at
least the minimum distance (H8).

A slab structure according to any of the preceding
claims, characterized in that it further comprises,
in the concrete layer (7), concrete reinforcement(s)
(17) that is/are separate from the joining plate (3), to
which reinforcement the concrete (C) also is at-
tached while hardened.

A slab structure according to any of the preceding
claims, characterized in that either the joining plate
(3) and/or the steel sheet part (4) and/or the heat
insulation layer (8) and/or at least one of the layers
of glue (9a, 9b) is impermeable to gas.
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9.

10.

11.

12.

13.

A slab structure according to any of the preceding
claims, characterized in that the average distances
(W3) between the concrete engagement ribs (13) in
said joining plate (3) made of metal are substantially
shorter than the width (W) of the joining plate; and
that said minimum distance (H8) is at least 30% of
the thickness (H2) of the heat insulation layer.

A slab structure according to any of the preceding
claims, characterized in that the ends (16b) and/or
side edges (16a, 16b) of said element are provided
with protrusions (Lu) of the steel joining plate (3),
extending outside the heat insulation layer (8), said
protrusions being adapted to rest on the foundation
(30a) or on the walls (30b).

A slab structure according to any of the preceding
claims, characterized in that the bottom surface
(Pa) of the heat insulation layer (8) of the element
and/or the bottom surfaces (Pb) of the steel sheet
part (4) or of the steel sheet profiles (5, 6) are adapted
for positioning against the top edge of the foundation
or of the heat insulation (28) optionally provided on
the inner surface of the wall.

A slab structure according to any of the preceding
claims, characterized in that the foundation (30a)
orthe walls (30b) are provided with an external lining
plate (18), which extends from the surface (23) sup-
porting the element (20) of the foundation and re-
spectively of the wall, upwardly, for the length of the
mold height (H3), and that said external lining plate
serves as the edge mold of the concrete mass (B)
to be cast.

A prefabricated element in order to create a load
bearing slab structure in buildings, said element (20)
comprising:

- an upper metal sheet construction,

- a lower steel sheet construction,

- a heat insulation layer (8) provided in between
the upper and lower metal sheet constructions,
which heat insulation layer is provided with a top
surface (Py) that is in surfaced fixing with said
sheet constructions, and a bottom surface (Pa),
said surfaces being substantially spaced apart,
so that a thickness (H2) is obtained for the heat
insulation layer; whereupon

- the ready-made slab structure (1) also com-
prises a concrete layer (7) that is located, when
cast on site, at least partly on top of said upper
metal sheet construction and is in contact with it,

characterized in that further in the element (20):

- said upper metal sheet construction is a joining
plate (3) composed of a continuous steel sheet
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provided with several concrete engagement ribs
(13) that are widened in the direction away from
the heat insulation layer (W2—W1) as well as
their intermediate sections (12), and the joining
plate (3) has dimensions and shapes carrying
compression stresses during said concrete
casting and also to receive tensile stresses
caused in the slab structure (1) by the total load
(C + F) during usage;

- said lower metal sheet construction is either a
continuous steel sheet part (4) or a number of
adjacent steel sheet profiles (5, 6), said steel
sheet part and respectively the steel sheet pro-
files having dimensions carrying at least the ten-
sile stresses caused by the non-hardened con-
crete mass (B) of the concrete layer; and

- the joining plate (3) and the continuous steel
sheet part (4) or steel sheet profiles (5, 6) have
atleast a minimum distance (H8) at substantially
every point of the element.

A prefabricated element according to claim 13, char-
acterized in that the joining plate (3) has dimen-
sions and shapes capable to carry the compression
stresses caused by the non-hardened concrete
mass (B) of the concrete layer and directed thereto,
and to receive tensile stresses directed thereto dur-
ing the use of the slab structure (1) by the total load
(C+F) formed by the external load and the hardened
concrete; and that the heat insulation layer (8) is di-
rectly attached to said joining plate.

A prefabricated element according to claim 13, char-
acterized in that the heat insulation layer (8) is
made of rigid expanded polystyrene, rigid expanded
polyurethane, mineral wool bound with a hardening
polymer or the like; that the heat insulation layer (8)
is of a material having fire resistance or is treated to
be fire resistant; and that the compression strength
of the heat insulation layer (8) in the installation con-
ditions is at least 75 kPa, or at least 100 kPa.

A prefabricated element according to claim 13, 14
or 15, characterized in that said top surface (Py)
of the heat insulation layer (8) is directly attached to
at least said intermediate sections (12) of the joining
plate (3); and that among the alternative structures
of the element:

- in the first, the continuous steel sheet part (4)
is substantially planar,

- in the second, the continuous steel sheet part
includes longitudinal ridges (15) that extend in-
side the heat insulation layer (8), and that

- in the third, in the middle section of the slab
structure, the adjacent steel sheet profiles (5)
are either planar strip profiles (5a) or shaped
profiles (5b) provided with longitudinal ridges
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17.

18.
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(15), said ridges being located inside the heat
insulation layer (8).

A prefabricated element according to any of the
claims 13 - 16, characterized in that the ends (16b)
and/or side edges (16a, 16b) of said element are
provided with protrusions (Lu) of the composite metal
slab (3) protruding from the heat insulation layer (8).

A prefabricated element according to any of the
claims 13 - 17, characterized in that the bending
resistance of the joining plate (3) is higher than the
bending resistance of the continuous steel sheet part
(4) or the added bending resistance of the adjacent
steel sheet profiles (5, 6).

Patentanspriiche

1.

Tragendes Plattenbauteil (1) in Gebauden, das tber
mindestens eine obere Metallblechkonstruktion, ei-
ne auf dieser platzierte Betonschicht (7) und eine
unterihr positionierte Warmeisolierschicht (8), deren
Oberseite (Py) ander Blechkonstruktion befestigtist,
und eine untere Stahlblechkonstruktion verfiigt, die
an der Unterseite (Pa) der Warmeisolierschicht an-
geordnet ist und Uber eine Oberflaichenbefestigung
an der Unterseite der Warmeisolierschicht verfiigt,
so dass die obere und die untere Stahlblechkon-
struktion um einen Abstand voneinander beabstan-
det sind, der durch die Dicke (H2) der Warmeisolier-
schicht bestimmt ist; dadurch gekennzeichnet,
dass

- die obere Metallblechkonstruktion eine zusam-
menhangende Verbindungsplatte (3) ist, die mit
mehreren Beton-Eingriffsrippen (13) versehen
ist, die von der Warmeisolierschiaht weg zeigen,
wobei die Verbindungsplatte so ausgebildet ist,
dass sie zumindest diejenigen Zugspannungen
der Gesamtbelastung (C + F), wahrend der Be-
ton hartet, tragt, die wahrend des Gebrauchs
des Plattenbauteils auf sie gerichtet sind; dass
- die untere Stahlblechkonstruktion entweder
aus einem durchgehenden Stahlblechteil (4)
oder einer Anzahl benachbarter Stahlblechpro-
file (5, 6) besteht, wobei das Stahlblechteil bzw.
die Stahlblechprofile Abmessungen zum Auf-
nehmen nur derjenigen Zugspannungen auf-
weisen, die auf sie gerichtet sind, wahrend die
Betonschicht (7) des Plattenbauteils eine nicht
gehartete Betonmasse (B) bildet; und dass

- die Betonschicht (7), an der oberen und der
unteren Stahlblechkonstruktion, nur mit der Ver-
bindungsplatte (3) in Verbindung steht und an
dieser angebracht ist, so dass die Verbindungs-
platte und die Betonschicht den primaren Last-
trageteil des Plattenbauteils bilden.



19 EP 1 258 574 B1

2. Plattenbauteil nach Anspruch 1, dadurch gekenn-

zeichnet, dass die Warmeisolierschicht (8):

- mit einem Kleber (9a, 9¢) an den nach unten
zeigenden Zwischenabschnitten (12) ange-
bracht ist, die zwischen den Beton-Eingriffsrip-
pen (13) vorhanden sind, wobei die Hullflache
der Zwischenabschnitte eine Ebene bildet; oder
- dank des Effekts ihrer eigenen Hafteigenschaf-
ten (9d) an der Verbindungsplatte angebracht
ist, und zwar zumindest an den nach unten zei-
genden Zwischenabschnitten (12) zwischen
den Beton-Eingriffsrippen (13), und wahlweise
auch an den Hohlflachen (23) der Beton-Ein-
griffsrippen (13).

Plattenbauteil nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die Beton-Eingriffsrippen (13)
der Verbindungsplatte (3) im Querschnitt zur Innen-
seite der Betonschicht hin aufgeweitet sind
(W2—-W?2); dass die Verbindungsplatte (3) so ange-
ordnet ist, dass sie auch Kompressionsspannungen
tragt, die durch die durch die Betonschicht (7) gebil-
dete fluide, nicht gehartete Betonmasse (B) hervor-
gerufen werden; und dass die Verbindungsplatte
aus einem Stahlblech besteht, mit dem die Warme-
isolierschicht (8) in direkter Oberflachenfixierung
steht.

Plattenbauteil nach einem der Anspriiche 1, 2 oder
3, dadurch gekennzeichnet, dass das Stahlblech-
teil (4) entweder vollig eben ist oder es auch Langs-
rippen (15) beinhaltet, die sich zur Warmeisolier-
schicht hin erstrecken; dass im mittleren Abschnitt
des Plattenbauteils die benachbarten Stahlblech-
profile (5) entweder ebene Bandprofile (5a) oder
Formprofile (5b) sind, die mit Léangsrippen (15) ver-
sehen sind, wobei sich jede Rippe zur Warmeiso-
lierschicht (8) hin erstreckt; und dass die Verbin-
dungsplatte (3) und das zusammenhangende Stahl-
blechteil (4) oder die Stahlblechprofile (5, 6) an im
Wesentlichen jedem Punkt mit zumindest einem Mi-
nimalabstand (H8) voneinander beabstandet sind.

Plattenbauteil nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass der Kle-
ber (9b, 9c), der die Oberflachenfixierung zwischen
dem Stahlblech oder jeweils den Stahlblechprofilen
und der Warmeisolierschicht (8) erzeugt, oder die
eigenen Hafteigenschaften (9d) der Warmeisolie-
rung Uber eine derartige vorbestimmte Starke verfi-
gen, dass sie zumindest diejenigen Scherkréafte
Ubertragen kdnnen, die erzeugt werden, wahrend
die Betonschicht (7) eine nicht gehartete Betonmas-
se (B) bildet.

Plattenbauteil nach einem der vorstehenden An-
spriche, dadurch gekennzeichnet, dass das
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12.
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Stahlblechteil (4) und jeweils die auRersten Rand-
profile (6) der Stahlblechprofile Falze (11) aufwei-
sen, die entlang den Seitenrdndern (16a) der Ver-
bindungsplatte (3) zu dieser zeigen, wobei der Ab-
stand zwischen den Falzen und der Verbindungs-
platte mindestens dem Minimalabstand (H8) ent-
spricht.

Plattenbauteil nach einem der vorstehenden An-
spriche, dadurch gekennzeichnet, dass es in der
Betonschicht (7) ferner Giber mindestens eine Beton-
verstarkung (17), die von der Verbindungsplatte (3)
getrennt ist/sind und an der/denen der Beton (C)
beim Harten ebenfalls anhaftet.

Plattenbauteil nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass entwe-
der die Verbindungsplatte (3) und/oder das Stahl-
blechteil (4) und/oder die Warmeisolierschicht (8)
und/oder mindestens eine der Kleberschichten (9a,
9b) fiir Gas undurchlassig ist.

Plattenbauteil nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass die mitt-
leren Absténde (W3) zwischen den Beton-Eingriffs-
rippen (13) in der Verbindungsplatte (3) aus Metall
wesentlich kleiner als die Breite (W) der Verbin-
dungsplatte ist; und dass der Minimalabstand (H8)
mindestens 30 % der Dicke (H2) der Warmeisolier-
schicht betragt.

Plattenbauteil nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass die En-
den (16b) und/oder Seitenrander (16a, 16b) des Ele-
ments mit Vorspriingen (Lu) der Verbindungsplatte
(3) aus Stahl versehen sind, die sich zur Auf3enseite
der Warmeisolierschicht (8) hin erstrecken und so
ausgebildet sind, dass diese auf der Basis (30a) oder
auf den Wanden (30b) ruhen.

Plattenbauteil nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass die Un-
terseite (Pa) der Warmeisolierschicht (8) des Ele-
ments und/oder die Unterseiten (Pb) des Stahlblech-
teils (4) oder der Stahlblechprofile (5, 6) zur Positio-
nierung am Oberrand der Basis oder der Warmeiso-
lierung (28), die wahlweise an der Innenseite der
Wand vorhanden ist, ausgebildet sind.

Plattenbauteil nach einem der vorstehenden An-
spriiche, dadurch gekennzeichnet, dass die Basis
(30a) oder die Wande (30b) mit einer Auf3enverklei-
dungsplatte (18) versehen sind, die sich von der das
Element (20) der Basis haltenden Flache (23) bzw.
der Wand aus nach oben uber die L&dnge der Form-
héhe (H3) erstreckt, und dass diese Aulienverklei-
dungsplatte als Randform fiir die zu gieRende Be-
tonmasse (B) dient.
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13. Vorgefertigtes Elementzum Herstellen eines tragen-

den Plattenbauteils in Gebauden, wobei dieses Ele-
ment (20) Folgendes aufweist:

- eine obere Metallblechkonstruktion;

- eine untere Stahlblechkonstruktion;

- eine Warmeisolierschicht (8), die zwischen der
oberen und der unteren Metallblechkonstruktion
vorhanden ist und mit einer Oberseite (Py), die
in Oberflachenfixierung mit den Blechkonstruk-
tionen steht, und einer Unterseite (Pa) versehen
ist, wobei diese Seiten deutlich voneinander be-
abstandet sind, damit eine Dicke (H2) fur die
Warmeisolierschicht erzielt wird;

- wobei das Fertig-Plattenbauteil (1) auch Uber
eine Betonschicht (7) verfiigt, die sich, beim Gie-
Ren vor Ort, zumindest teilweise an der Ober-
seite der oberen Metallblechkonstruktion befin-
det und mit dieser in Kontakt steht;

dadurch gekennzeichnet, dassin diesem Element
(20):

- die obere Metallblechkonstruktion eine Verbin-
dungsplatte (3) ist, die aus einem durchgehen-
den Stahlblech besteht, das mit mehreren Be-
ton-Eingriffsrippen (13) versehen ist, die in der
Richtung weg von der Warmeisolierschicht
(W2TW1) sowie hinsichtlich ihrer mittleren Ab-
schnitte (12) breiter werden, und wobei diese
Verbindungsplatte (3) tiber Abmessungen und
Formen verfugt, die Kompressionsspannungen
wahrend des GieRens des Betons tragen, und
die auch Zugspannungen aufnehmen, wie sie
durch die Gesamtlast (C + F) wahrend des Ge-
brauchs im Plattenbauteil (1) entstehen;

- die untere Metallblechkonstruktion entweder
aus einem durchgehenden Stahlblechteil (4)
oder einer Anzahl benachbarter Stahlblechpro-
file (5, 6) besteht, wobei das Stahlblechteil und
die jeweiligen Stahlblechprofile tber Abmes-
sungen verfligen, die zumindest die Zugspan-
nungen tragen, die durch die nicht gehartete Be-
tonmasse (B) der Betonschicht hervorgerufen
werden; und

- die Verbindungsplatte (3) und das durchge-
hende Stahlblechteil (4) oder die Stahlblechpro-
file (5, 6) an im Wesentlichen jedem Punkt des
Elements zumindest einen Minimalabstand
(H8) einhalten.

14. Vorgefertigtes Element nach Anspruch 13, dadurch

gekennzeichnet, dass die Verbindungsplatte (3)
Uber Abmessungen und Formen verfugt, die die
Kompressionsspannungen tragen koénnen, die
durch die nicht gehartete Betonmasse (B) der Be-
tonschicht hervorgerufen werden und auf sie gerich-
tet sind und sie Zugspannungen aufnehmen kann,
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15.

16.

17.

18.
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die wahrend des Gebrauchs des Plattenbauteils (1)
durch die Gesamtlast (C+F), wie sie durch die ex-
terne Belastung und den gehéarteten Beton erzeugt
wird, auf sie gerichtet sind; und dass die Warmeiso-
lierschicht (8) direkt an der Verbindungsplatte ange-
bracht ist.

Vorgefertigtes Element nach Anspruch 13, dadurch
gekennzeichnet, dass die Warmeisolierschicht (8)
aus starrem, expandiertem Polystyrol, starrem, ex-
pandiertem Polyurethan, Mineralwolle, die durch ein
Hartungspolymer oder dergleichen verbunden ist,
besteht; dass sie aus einem Material besteht, das
Uber Feuerbestandigkeit verfiigt oder auf Feuerbe-
sténdigkeit hin behandeltist; und dass ihre Kompres-
sionsfestigkeit bei den Installationsbedingungen
mindestens 75 kPa oder mindestens 100 kPa be-
tragt.

Vorgefertigtes Element nach Anspruch 13, 14 oder
15, dadurch gekennzeichnet, dass die Oberseite
(Py) der Warmeisolierschicht (8) direkt zumindest an
den Zwischenabschnitten (12) der Verbindungsplat-
te (3) angebracht ist und dass unter den alternativen
Strukturen des Elements:

- erstens das durchgehende Stahlblechteil (4)
im Wesentlichen eben ist;

- zweitens das durchgehende Stahlblechteil
Uber Langsrippen (15) verflgt, die sich inner-
halb der Warmeisolierschicht (8) erstrecken;
und dass

- drittens im mittleren Abschnitt des Plattenbau-
teils die benachbarten Stahlblechprofile (5) ent-
weder ebene Bandprofile (5a) oder Formprofile
(5b) sind, die mit Langsrippen (15) versehen
sind, die innerhalb der Warmeisolierschicht (8)
liegen.

Vorgefertigtes Element nach einem der Anspriiche
13- 16, dadurch gekennzeichnet, dass die Enden
(16b) und/oder Seitenrander (16a, 16b) desselben
mit Vorspriingen (Lu) der Metallverbundplatte (3),
die von der Warmeisolierschicht (8) vorstehen, ver-
sehen sind.

Vorgefertigtes Element nach einem der Anspriiche
13 - 17, dadurch gekennzeichnet, dass der Bie-
gewiderstand der Verbindungsplatte (3) hoher als
derjenige des durchgehenden Stahlblechteils (4)
oder der zusammengesetzte Biegewiderstand der
benachbarten Stahlblechprofile (5, 6) ist.

Revendications

1.

Structure de dalle porteuse dans des batiments, la-
quelle structure de dalle (1) comprend au moins une
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construction de tole de métal supérieure, une couche
de béton (7) disposée au sommet de celle-ci et une
couche d’isolation thermique (8) positionnée en des-
sous de celle-ci, la surface supérieure (Py) de ladite
couche d’isolation thermique (8) étant fixée a ladite
construction de tole, et une construction de tole
d’acier inférieure disposée au niveau de la surface
inférieure (Pa) de ladite couche d’isolation thermi-
que, laquelle construction de tole d’acier inférieure
a sa surface fixée a la surface de fond de la couche
d’isolation thermique, de sorte que les constructions
de tbles d’acier supérieure et inférieure sont espa-
cées d’une distance définie par I'épaisseur (H2) de
la couche d’isolation thermique, caractérisée en ce
que :

- ladite construction de téle de métal supérieure
est une plague de jonction continue (3) munie
de plusieurs nervures d’engagement de béton
(13) orientée en s’écartant de la couche d’iso-
lation thermique, laquelle plaque de jonction est
disposée pour supporter au moins ces contrain-
tes de traction qui sont orientées vers celle-ci
au cours de l'utilisation de la structure de dalle,
de la charge totale (C + F) alors que le béton
est durci, en ce que

- ladite construction de tole d’acier inférieure est
soit une partie de téle d’acier continue (4), soit
un certain nombre de profilés de tole d’acier ad-
jacents (5, 6), ladite partie de téle d’acier ou res-
pectivement les profilés de tole d’acier ayantdes
dimensions pour supporter uniquement ces
contraintes de tension qui sont orientées vers
ceux-ci alors que la couche de béton (7) de la
structure de dalle est une masse de béton non
durci (B), et en ce que

- la couche de béton (7) est, au niveau desdites
constructions de téles d’acier supérieure et in-
férieure, en contact avec et fixée uniquement a
la plaque de jonction (3), de sorte que ladite pla-
que de jonction etla couche de béton constituent
la partie porteuse principale de la structure de
dalle.

2. Structure de dalle selon la revendication 1, carac-

térisée en ce que la couche d’isolation thermique
(8) est:

- fixée avec de la colle (9a, 9c) aux sections in-
termédiaires orientées vers le bas (12) prévues
entre les nervures d’engagement de béton (13),
la surface d’enveloppe desdites sections inter-
médiaires étant plane, ou

- en raison de I'effet de ses propres propriétés
d’adhérence (9d), fixée a la plaque de jonction,
au moins aux sections intermédiaires orientées
vers le bas (12) prévues entre des nervures
d’engagement de béton (13) et optionnellement
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également aux surfaces rainurées (23) des ner-
vures d’engagement de béton (13).

3. Structure de dalle selon la revendication 1 ou 2, ca-

ractérisée en ce qu’en coupe transversale, les ner-
vures d’engagement de béton (13) de la plaque de
jonction (3) sont élargies vers l'intérieur de la couche
de béton (W2 —W1), en ce que la plagque dejonction
(3) est agencée pour supporter également les con-
traintes de compression provoquées par la masse
de béton non durci fluide (B) créées par la couche
de béton (7), et en ce que ladite plaque de jonction
est composée d’'une seule tole d’acier, avec laquelle
la couche d’isolation thermique (8) se trouve dans
ladite fixation de surface directe.

Structure de dalle selon les revendications 1, 2 ou
3, caractérisée en ce que la partie de tole d’acier
(4) est soit totalement plane, soit comprend égale-
ment des arétes longitudinales (15) s’étendant vers
la couche d’isolation thermique, en ce que dans la
section intermédiaire de la structure de dalle, les pro-
filés de téle d’acier adjacents (5) sont soit des profilés
abandes planes (5a), soit des profilés fagonnés (5b)
munis d’arétes longitudinales (15), chaque aréte
s’étendant vers la couche d’isolation thermique (8)
et en ce que la plaque de jonction (3) et la partie de
téle d’acier continue (4) ou les profilés de téle d’acier
(5, 6) sont écartés a pratiquement chaque endroit
d’au moins une distance minimum (H8).

Structure de dalle selon I'une quelconque des reven-
dications précédentes, caractérisée en ce que la
colle (9b, 9c) créant la fixation de surfaces entre la-
dite tole d’acier ou respectivement lesdits profilés de
téle d’acier et la couche d’isolation thermique (8), ou
bien les propres propriétés d’adhérence (9d) de la
couche d’isolation thermique, présente une résistan-
ce prédéterminée telle qu’elle est capable de trans-
férer au moins les forces de cisaillement qui sont
créées alors que la couche de béton (7) est une mas-
se de béton non durci (B).

Structure de dalle selon I'une quelconque des reven-
dications précédentes, caractérisée en ce que la
partie de tole d’acier (4) et respectivement les profi-
Iés des bords les plus a I'extérieur (6) des profilés
de la téle d’acier comprennent des plis (11) orientés
vers la plaque de jonction (3) le long des bords laté-
raux (16a) de la plaque de jonction (3), la distance
entre lesdits plis et ladite plaque de jonction étant au
moins la distance minimum (H8).

Structure de dalle selon 'une quelconque des reven-
dications précédentes, caractérisée en ce qu’elle
comprend en outre, dans la couche de béton (7), un
ou des renforts de béton (17) qui est/sont séparé(s)
de la plaque de jonction (3), auquel renfort le béton
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(c) est également attaché lorsqu’il durcit.

Structure de dalle selon 'une quelconque des reven-
dications précédentes, caractérisée en ce que
'une de la plaque de jonction (3) et/ou de la partie
de tole d’acier (4) et/ou de la couche d’isolation ther-
mique (8) et/ou au moins I'une des couches de colle
(9a, 9b) est imperméable aux gaz.

Structure de dalle selon 'une quelconque des reven-
dications précédentes, caractérisée en ce que les
distances moyennes (W3) entre les nervures d’en-
gagement de béton (13) dans ladite plaque de jonc-
tion (3) constituée de métal sont sensiblement plus
courtes que la largeur (W) de la plaque de jonction,
et en ce que ladite distance minimum (H8) repré-
sente au moins 30 % de I'épaisseur (H2) de la cou-
che d’isolation thermique.

Structure de dalle selon 'une quelconque des reven-
dications précédentes, caractérisée en ce que les
extrémités (16b) et/ou les bords latéraux (16a, 16b)
dudit élément sont dotés d’éléments protubérants
(Lu) de la plaque de jonction d’acier (3), s’étendant
a I'extérieur de la couche d’isolation thermique (8),
lesdits éléments protubérants étant congus pour re-
poser sur la fondation (30a) ou sur les parois (30b).

Structure de dalle selon 'une quelconque des reven-
dications précédentes, caractérisée en ce que la
surface de fond (Pa) de la couche d’isolation ther-
mique (8) de I'élément et/ou les surfaces de fond
(Pb) de la partie de t0le d’acier (4) ou des profilés
de tole d’acier (5, 6) sont congues pour étre position-
nées contre le bord supérieur de la fondation ou de
I'isolation thermique (28) disposée optionnellement
sur la surface inférieure de la paroi.

Structure de dalle selon I'une quelconque des reven-
dications précédentes, caractérisée en ce que la
fondation (30a) ou les parois (30b) sontdotées d’'une
plaque de revétement externe (18), qui s’étend de-
puis la surface (23) supportant I'élément (20) de la
fondation et respectivement de la paroi, vers le haut,
pour la longueur de la hauteur de moule (H3), et en
ce que ladite plaque de revétement externe sert de
moule de bordure de la masse de béton (B) devant
étre coulée.

Elément préfabriqué de maniére a créer une struc-
ture de dalle porteuse dans des batiments, ledit élé-
ment (20) comprenant :

- une construction de téle de métal supérieure,
- une construction de téle d’acier inférieure,

- une couche d’isolation thermique (8) prévue
entre les constructions de tdles de métal supé-
rieure et inférieure, laquelle couche d’isolation
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thermique est dotée d’'une surface supérieure
(Py) qui est fixée au niveau de sa surface avec
lesdites constructions de toles, et une surface
inférieure (Pa), lesdites surfaces étant sensible-
ment écartées de sorte qu’une épaisseur (H2)
est obtenue pour la couche d’isolation thermi-
que, grace a quoi

- la structure de dalle préte a 'emploi (1) com-
prend également une couche de béton (7) qui
est positionnée, lorsqu’elle est coulée sur place,
au moins partiellement au sommet de ladite
construction de téle de métal supérieure et est
en contact avec celle-ci,

caractérisé en ce qu’en outre, dans I'élément (20) :

- ladite construction de téle de métal supérieure
est une plaque de jonction (3) composée d’'une
téle d’acier continue dotée de plusieurs nervu-
res d’engagement de béton (13) qui sont élar-
gies dans la direction s’écartant de la couche
d’isolation thermique (W2 — W1) de méme que
de leurs sections intermédiaires (12), et la pla-
que de jonction (3) présente des dimensions et
des formes supportant des contraintes de com-
pression au cours de ladite coulée du béton et
également pour recevoir des contraintes de
traction provoquées dans la structure de dalle
(1) par la charge totale (C+F) lors d’'une utilisa-
tion,

- ladite construction de t6le de métal inférieure
est soit une partie de téle d’acier continue (4),
soit un certain nombre de profilés de téle d’acier
adjacents (5, 6), ladite partie de tdle d’acier et
respectivement les profilés de téle d’acier pré-
sentantdes dimensions supportant au moins les
contraintes de traction provoquées par la masse
de béton non durci (B) de la couche de béton, et
- la plaque de jonction (3) et la partie de tble
d’acier continue (4) ou les profilés de la t0le
d’acier (5, 6) présentent au moins une distance
minimum (H8) a pratiquement chaque endroit
de I'élément.

Elément préfabriqué selon la revendication 13, ca-
ractérisé en ce que la plaque de jonction (3) pré-
sente des dimensions et des formes pouvant sup-
porter les contraintes de compression provoquées
par la masse de béton non durci (B) de la couche de
béton et dirigées vers celle-ci, et pour recevoir des
contraintes de traction dirigées vers celle-ci durant
I'utilisation de la structure de dalle (1) par la charge
totale (C+F) formée par la charge externe et le béton
durci, et en ce que la couche d’isolation thermique
(8) est fixée directement a ladite plaque de jonction.

Elément préfabriqué selon la revendication 13, ca-
ractérisé en ce que la couche d’isolation thermique
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(8) est constituée d’un polystyréne expansé rigide,
d’un polyuréthane expansé rigide, d’une laine miné-
rale liée a un polymére durcissant ou autre, en ce
que la couche d’isolation thermique (8) est consti-
tuée d’un matériau présentant une résistance au feu
ou est traitée pour étre résistante au feu, et en ce
que la résistance a la compression de la couche
d’isolation thermique (8) dans les conditions d’ins-
tallation est au moins de 75 kPa, ou au moins de 100
kPa.

Elément préfabriqué selon la revendication 13, 14
ou 15, caractérisé en ce que ladite surface supé-
rieure (Py) de la couche d’isolation thermique (8) est
directement attachée a au moins lesdites sections
intermédiaires (12) de la plaque de jonction (3), et
en ce que parmi les structures différentes de
I'élément :

- dans la premiére, la partie de tole d’acier con-
tinue (4) est sensiblement plane,

- dans la seconde, la partie de tble d’acier con-
tinue comprend des arétes longitudinales (15)
qui s’étendent a l'intérieur de la couche d’isola-
tion thermique (8), et en ce que

-dans latroisiéme, dans la section intermédiaire
de la structure de dalle, les profilés de tole
d’acier adjacents (5) sont soit des profilés a ban-
des planes (5a), soit des profilés faconnés (5b)
dotés d’arétes longitudinales (15), lesdites aré-
tes étant situées a l'intérieur de la couche d'iso-
lation thermique (8).

Elément préfabriqué selon I'une quelconque des re-
vendications 13 a 16, caractérisé en ce que les
extrémités (16b) et/ou les bords latéraux (16a, 16b)
dudit élément sont dotées d’éléments protubérants
(Lu) de la dalle de métal composite (3) dépassant
de la couche d’isolation thermique (8).

Elément préfabriqué selon I'une quelconque des re-
vendications 13 a 17, caractérisé en ce que la ré-
sistance a la flexion de la plaque de jonction (3) est
supérieure a la résistance a la flexion de la partie de
tole d’acier continue (4) ou a la résistance a la flexion
ajoutée des profilés de tdle d’acier adjacents (5, 6).
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