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Description

Background of the Invention

[Field of the Invention]

[0001] The invention relates to a lightweight biaxial flat
plate concrete slab system, comprising semi-prefabricat-
ed elements, designed and produced in such a way, that
post-tensioning of part of the system, facilitates a finished
slab structure that is homogeneous and can be achieved
without temporary supports during the execution. The
invention also relates to methods for producing such a
slab system.
[0002] Prior art lacks the ability to achieve homogene-
ous biaxial slabs without temporary supports, and the
present invention solves these issues in a simple and
economical manner. The enhanced range of applicability
will lead to increased building speed, as well as environ-
mental benefits through material reduction.

[Description of the Prior Art]

[0003] Concrete slabs can be regarded in three main
groups based on the relevant criteria of function and ex-
ecution: slabs fully concreted on site; fully precast ele-
ments or semi-precast elements. Each of these main
groups can be divided into standard (soft steel) reinforced
slabs or stressed hard steel slabs, solid or hollow/light-
weight slabs, and one-way or two-way carrying slabs.
The method of post-tension (PT) is used onsite at the
finished concreted slab, while pre-tension is used in pre-
fabrication. Of relevancy in relation to present system
development is only the lightweight biaxial flat plate slab.
[0004] Slabs fully concreted on the building site de-
mands scaffolding on which reinforcement can be placed
and concreted. Such a slab cannot be pre-tensioned but
post-tensioned by the use of tendons when concrete has
hardened. After curing, the formwork can be removed.
The essential weakness is the horizontal scaffolding and
temporary vertical supports, which are expensive and
time consuming.
[0005] Precast elements are full functional elements
concreted 100% at factory and transported to the building
site where to be erected without any temporary support.
The weakness of fully pre-casted final elements are, that
they per definition are one-way spanning elements and
can only be used to achieve slabs spanning in one single
direction, in contradiction to slabs concreted entirely or
partly on the building site, which may be reinforced to
carry in two directions. Fully precast elements are indi-
vidual parts, and may have also problems with vibrations,
sound and general leakage, why additional means nor-
mally are necessary.
[0006] Semi-precast elements are made on either fac-
tory or close to the building site, and normally comprises
a bearing stiffening steel girder and a concrete bottom
plate with basic reinforcement enabling the elements to

carry their own weight in one direction during transport
and implementation.
[0007] Semi-precast elements placed side by side can
replace the horizontal part of the traditional formwork,
and when concreted on site, after being finally reinforced,
a homogeneous slab can be obtained - and as biaxial if
continuously reinforced in both directions.
[0008] Even though the horizontal part of the formwork
can be omitted by the use of semi-precast elements, the
vertical part, the temporary supports, is still necessary,
as the bearing capacity of the semi-precast elements nor-
mally is 1 to 2 m during concreting and hardening. The
costs of temporary supports are 30 - 35 % of the price
for the final slab. Furthermore, the process is time con-
suming and demands labour for both erection and re-
moving the supports.
[0009] In order to function, semi-precast elements
have a concrete bottom of approximately 6 cm. This bot-
tom can be applied with a weak pre-stressing, but the
effect is limited, and this can only increase span between
supports marginally, due to the limited height of the con-
crete bottom, which cannot be increased due to demands
of minimising load and optimising space for voids. The
essential problem is how to give a semi-precast element
sufficient strength and stiffness to carry over large span
- or same span as final slab - until final concreting has
cured and working load can be added.
[0010] Steel profiles could be a theoretic solution, why
attention is called to such examples.
[0011] Some patent applications [such as EP0794042]
describe steel beams placed above the surface of a pre-
cast concrete panel and coupled to the concrete plate by
various means. Placing the steel beam upon the plate
opens for continuous steel reinforcing in the slab but the
couplings cannot secure adequate transfer of the neces-
sary forces between steel profile and concrete plate and
besides, the effect of the steel beam itself will never be
sufficient.
[0012] The lower flange of the steel beam is placed
above the concrete plate and thus not encapsulated in
the concrete plate. The remaining concrete cover is too
thin to be stable and the contact surface between steel
and concrete is too poor to transfer necessary shear forc-
es. Increasing plate thickness is unthinkable and unre-
alistic as this will remove the basic idea of the slab type.
[0013] Facts are better than words - illustrated by an
exact standard example with normal steel: Slab thickness
300 mm => wanted slab span 30 x thickness = 9 m.
[0014] Available height = 300-60-60 = 180 mm => pos-
sible INP 180 (only slim profiles relevant) Disposable mo-
ment max M = W x f,yd = 160000 x 180 x 10 E-6 = 29
kNm per profile. Slab load per 0.6 m (without safety fac-
tors) gives p = (7.2 x 0.75 x 0.6 + 0.2) = 3.4 kN/m as no
slabs have higher air-% than 25% (besides the Bubble-
Deck® technology as an exception). Actual design mo-
ment per profile is M = 3.4 x 92 / 8 = 34 kNm and more
than profile strength. Steel profiles closer than 0.6 m can-
not longer perform a concrete slab, but is a one-way sys-
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tem of parallel steel beams that cannot in practice be
integrated to compose a lightweight biaxial homogenous
slab.
[0015] Patent application [PCT/KR2005/004320]
(published as WO2006/065085) confirms the mentioned
weaknesses.
[0016] This application describes the use of steel
beams with the lower flange encapsulated in massive
(thick) heavy reinforced concrete to be able to transfer
the necessary forces between concrete, applied pre-ten-
sioned tendons, and soft steel profile to compose a unity
and stronger beam.
[0017] However this application complies with only
regular one-way beam structures without any possibility
to compose a two-way continuous homogenous concrete
slab and is therefore outside the field of the present in-
vention.
[0018] All these applications incorporating steel beam
profiles are highly impracticable and expensive in mate-
rial consumption, as only a part of the steel has a function.
However, the most important issue - if foot of steel profile
is encapsulated in a thin concrete plate with 2 cm under
and 2 cm above the steel foot - is that forces (in particular
post-tension) cannot be secured transferred between the
vulnerable thin concrete layers and the steel, because
the concrete is not strong enough and if it was, it would
require additional unpractical and expensive means like
complicated anchors to secure the transfer.
[0019] Patent application [WO 97/14849] describes
the possibility to make fully prefabricated element with
steel beams, where the elements are being prepared to
be connected onsite in the main direction by tensioning
tendons drawn in ducts in lines above the columns. The
structure thus composes a fully prefab regular one-way
long spanning TT-beam.
[0020] The construction is not a biaxial homogeneous
flat slab and is not semi-prefabricated to be casted on
site, and is not within the field of the present invention.
[0021] The application describes "supporting steel
beams" perpendicular to the main direction. These steel
beams have no bearing effect, only to support the form-
work below the lifted part of bottom surface, as the con-
crete flange easily can carry between the ribs when con-
creted and hardened. Further the formwork for bottom
voids can be established much simpler and cheaper e.g.
by polystyrene blocks.
[0022] Patent application [WO 00/53858] describes an
onsite solution where multiple secondary beams are
placed within short distance from each other on primary
beams. Between the secondary beams are placed light-
weight blocks, and when this system is concreted, a dou-
ble ribbed slab is obtained with a main (beam) direction
and a secondary (beam) direction and so with no relation
to a homogeneous biaxial slab. Disadvantages are that
it is a time consuming system made onsite; that the tra-
ditional beams can only span a relative short distance.
[0023] Patent application [EP1908891] describes a
semi-precast slab element with ridges emerging in the

main direction in its end areas. Due to this, the connected
slab elements will compose a regular one-way structure
without possibility for any two-way effect because conti-
nuity can only be established one way, due to the ob-
structing ridges at the sides. The construction does not
substitute a biaxial homogeneous slab, and is outside
the field of actual inventions.
[0024] Further, an essential problem with this invention
is the use of ridge beams.
[0025] The fabrication and concreting of a semi-pre-
cast element incorporating such ridge beams results in
problematic and expensive formwork as well as process,
for which reason new system/methods are needed.
[0026] Furthermore, such a fabrication method ex-
cludes the possibility to have anything incorporated in
the concrete extruding from the concrete in the same
direction as the ridges compared to the panel, as the
semi-precast elements with ridges necessarily must be
made upside-down on the formwork. As a result, neither
lattice girders, nor lightweight members etc. can be
placed in the concrete prior to concreting. This results in
an expensive element with limited function and no flexi-
bility. Especially lightweight members as spheres must
be placed in the openings in the reinforcement mesh
placed in the semi-precast bottom, in order to combine
optimal weight reduction with practical fixing, as defined
by the BubbleDeck® technology. For this reason, new
methods are needed.
[0027] In general, prior art only describe solutions with
steel extruding upwards or downwards from the ridge
relative to bottom plane of panel. An example is applica-
tion [2325409]. No present production method enables
steel extruding both upward and downwards as de-
scribed in the present application.
[0028] Another used type of slab is standard semi-pre-
cast filigree elements, where the thin bottom is applied
with pre-tensioned reinforcement. However, the effect is
very limited due to the thin concrete bottom and do not
comply with full dead load over realistic span.
[0029] Many applications describe the use of pre-ten-
sioned beams. However, the use of pre-tensioning is in-
effective, as the ability to transfer forces between beams
and thin bottom plate is very limited. This consequently
limits the tension with can be applied to the beams, and
as a result limits the carrying effect - and leaves the car-
rying effect to the beams alone.
[0030] Further, the effective height is limited to the ef-
fective height within the pre-tensioned beam itself, which
furthers reduces the effect.
[0031] Patent DE 202007007286 U describes such an
idea using prefabricated pre-tensioned beams, which are
to be placed partly in a thin concrete plate (not stressed)
to form semi-prefabricated elements. Characteristics of
this application are:

a. Pre-tensioned beams
b. Ability to transfer forces between beams and thin
bottom plate is very limited
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c. The carrying effect of the element is consequently
identical to the carrying effect of the beam
d. Carrying effect of the beam is based on its internal
height, from top of beam to main steel in beam - not
to any steel in the plate, which limits the effect
e. Steel extending from the beam/concrete can not
take part of the pre-tensioning, but will bend, and
only function effectively as vertical connector during
transport and handling
f. An advantage of traditional pre-tensioned prefab
beams/elements is to introduce a curvature/camber-
ing of the beam/element, but this ability is lost by this
method due to the following concreting of plate

[0032] To date, there exist no solutions with regards
to voided homogeneous biaxial concrete flat slabs to be
erected without the use of temporary supports. The build-
ing industry needs such solution.

Description

[0033] The object of this development is to create a
lightweight biaxial flat slab with span in any direction with
at least 30 x slab thickness and without temporary sup-
port. This object can be obtained through the optimal
geometric balance between maximum material strength
and minimum material mass (weight). This object is
solved by the invention as defined in claims 1 to 9. Com-
pared to prior art, the present invention solves the time
consuming and expensive process with temporary sup-
ports for semi-precast concrete slabs. The invention
comprises a practical and cost efficient semi-precast
building system by which voided homogeneous biaxial
flat concrete slabs can be realized without the use of
formwork or temporary supports - a configuration, which
can be positioned directly on the buildings columns
and/or walls and afterwards be fully concreted. In addi-
tion, the final slab has increased bearing capacity and
improved regulation of deflection.
[0034] The key elements in the present invention are
lightweight biaxial concrete slabs comprising unique
semi-prefabricated stringers and semi-prefabricated
concrete panels in which the semi-prefabricated string-
ers are integrated, and where the design allows post-
tensioning tendons to be placed in an optimal way for
maximum effect of post-tensioning of the entire semi-
prefabricated system, while still maintaining a simple and
practical solution, superior to existing art.
[0035] The semi-prefabricated stringers are carried out
as a strong composite construction comprising a part with
high strength reinforced concrete in order to obtain com-
pression forces, and a part prepared for post-tensioning
tendons. The stringers can be prefabricated in order to
optimize process, and to allow concrete to achieve full
strength, while stored for future use. The stringers are to
be incorporated in semi-prefabricated elements, which
can be executed in factory or next to the building site.
The incorporation is practical, flexible and inexpensive,

compared to prior art.
[0036] The semi-prefabricated stringers contains part-
ly exposed steel extruding outwards in two opposite di-
rections from the concreted part of the stringer, thus en-
abling both steel for integration in bottom of element, po-
sitioning of tendons, and distribution of forces from later
post-tensioning, as well as flexibility in connection of top
mesh. These exposed steel bars must be placed in a
specific way, in order to allow practical fabrication without
difficult and expensive formwork. Only this specific exe-
cution, where part of the steel is placed in either longitu-
dinal groves in the formwork, where only part of the steel
bars cross section is embedded herein, or otherwise free
from being concreted, fulfils these demands for flexibility
in connection of top mesh. Traditional ways of letting steel
extent out from the concrete beam do not achieve this,
as the steel extending outwards from the concrete is not
continuously present along the beam, which is required,
as the position of the crossing steel bars in the top mesh,
to be placed later on in the process, is not known. The
steel extruding outwards from the concreted part of the
stringer, in the opposite direction than the steel intended
for connection of top mesh, is designed in such a way,
that it enables integration of stringer in bottom of element,
positioning of tendons, and distribution and optimization
of forces from later post-tensioning.
[0037] After incorporation of the semi-prefabricated
stringers and concreting of the semi-prefabricated ele-
ment, this system is post-tensioned. As the semi-prefab-
ricated stringers is made in an earlier production process,
the concrete in these stringers has obtained full concrete
strength, allowing for higher amount of the post-tension-
ing to be applied, and consequently allowing for longer
spans in the construction phase.
[0038] Both the design of the special stringer structure
and more importantly the entire principle is fundamentally
different from prior art. The current application describes
the use of post-tension, which is to be applied to the semi-
prefabricated elements after the special semi-prefabri-
cated stringer structures, with cured strong concrete, are
connected to bottom steel and both are concreted togeth-
er in order to create a united system.
[0039] Only the method of applying post-tension after
concreting and on the entire cross section of the elements
(stringers plus plate), will

a. solve problems with transferring sufficient stress-
es between stringer and plate, and allow to operate
with much higher forces
b. allow the use of pre-cured concrete, which has
obtained full strength
c. increase the effective height, from top of string-
er/rib to reinforcement in plate
d. create sufficiently bearing capacity for practical
use (span up to 10 m)
e. enabling applying a curvature/cambering of the
semi-prefabricated element.
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[0040] In order to utilize this method, the design of the
stringer structure must enable space and correct position
of tendons. Steel must be designed and positioned, so
integration to bottom plate is sufficient, even after apply-
ing post-tensioning to the system. The design also allows
for tendons placed with a varying vertical position for op-
timal effect. This is only possible by use of post-tension-
ing. Pre-tension will lead to straight cables with reduced
effect.
[0041] Further, the system must be designed to inte-
grate void formers in an effective way, in order to maxi-
mize weight reduction, while still maintaining a practical
and cost efficient production process.
[0042] The semi-prefabricated elements are created
with the same relative carrying capacity and stiffness as
full-casted carrying elements, why the elements and the
system can achieve the same span range as for pre-
prefabricated final elements.
[0043] The individual semi-prefabricated elements
carries in the slabs main direction, and can carry the full
execution load (self-load and concrete to be poured) in
their full span with no temporary supports. At slab ends,
the elements can be placed on special semi-prefabricat-
ed components acting in the secondary direction of the
slab. These special components have the same structure
as a semi-precast element comprising a special stringer.
[0044] After final concreting of the system, a biaxial flat
plate slab is obtained, in which the carrying effect has
changed from acting in one direction in a semi-precast
element to an biaxial effect acting in arbitrary direction in
a fully homogenous biaxial slab. Fast and efficient exe-
cuted without temporary supports.
[0045] The invention is unique. Firstly, because design
and intended use of the semi-prefabricated stringers is
unique. Secondly, because idea and method, comprising
post-tension of the semi-precast system of plate and ribs,
is completely different from prior art. Thirdly, as the proc-
ess is novel, from factory process, comprising a two-step
method where the critical part is cured before post-ten-
sioning, to final execution, enabling a homogenous slab
without use of temporary supports. The incorporation is
practical, flexible and inexpensive, compared to prior art,
as the semi-precast elements can be concreted on a sim-
ple plane formwork instead of making a special formwork
and concreting the elements upside-down. This is a key
point of the present invention, as it maximises flexibility
and degree of utilization, while minimizing costs. It also
secures that lightweight members can easily be incorpo-
rated maintaining optimal position and geometry accord-
ing to known standards.
[0046] The present invention also describes a method
for practical production.
[0047] It must be noted, that prior art, which incorpo-
rates pre-tensioned beams, cannot be converted to make
use of post-tension instead, due to both the design and
method, which requires a two-step production of first
semi-prefabricated stringers which are to be integrated
in semi-precast panels in step two. A person skilled in

the art can neither change prior art into effective post-
tensioned systems, nor use his skills to provide an effec-
tive post-tensioned solution.
[0048] The general comprehension of post tension is
that it is a method to be used insitu, while pre-tensioning
is used in precast members. The idea of using post ten-
sion in semi-precast slab systems, and especially as in
the present invention, is novel.
[0049] The combination of design, incorporation of
void formers (spheres) and importantly the use of post-
tension, gives an effect and efficiency, in terms of span
as well as rational production, that is unparalleled and
novel.

Detailed Description of the Invention

[0050] The invention comprises a practical and cost
efficient semi-precast element system with which light-
weight homogeneous biaxial concrete slabs can be re-
alized without the use of formwork or temporary supports
- a configuration, which can be positioned directly on a
buildings vertical supports as columns or walls, and af-
terwards be connected by final concreting. In addition,
the final slab has increased bearing capacity and im-
proved control of deflection and cracking.
[0051] The key elements in the present invention are
lightweight biaxial concrete slabs comprising unique
composite semi-prefabricated stringers and semi-pre-
cast concrete elements in which the semi-precast string-
ers are integrated, and where post-tension tendons in
the stringer are placed in an optimal way for maximum
effect of post-tensioning of the semi-precast system,
while still maintaining a simple and practical solution.
Tendons are placed with standard methods. Figure 1 il-
lustrates a cross section cut in a traditional semi-precast
element, where a thin concrete bottom plate (10) is given
a certain carrying capacity by implementing steel lattice
girders (20), which is placed on the bottom reinforcement
(30) and integrated in the concrete bottom. These lattice
girders enable the semi-precast element to be transport-
ed, lifted and to span 1-2 meters between lines of tem-
porary supports. The concrete plate (10) constitutes a
bed for later supplementary final concreting.
[0052] Figure 2-11 illustrate construction principles
and construction method of the present application.
[0053] Figure 2-3 describes the principle in the special
stringer (40) structures which substitutes normal steel
lattice girders (20). The semi-prefabricated stringers (40)
are carried out as a composite construction comprising
a) a steel arrangement (50), sufficient to transfer proper
forces between a future concrete plate (10) and stringer
(40), and b) a part (60) with a special composite mix of
high strength concrete and reinforcement in order to ob-
tain maximum compression forces, and c) a part with
standard concrete (70), and d) an open zone (80) pre-
pared for post tensioning tendons (90) to secure neces-
sary tension forces.
[0054] Firstly, the steel arrangements (50, 100) are
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placed in in a formwork. The steel bars (100) must be
placed in a specific way, in order to allow practical fabri-
cation without difficult and expensive formwork, and also
to enable flexibility in future onsite connection of top re-
inforcement (130). Only a specific execution where steel
extrudes partly from the concrete part (60) fulfils these
demands. One specific method is to place steel in longi-
tudinal groves in the formwork, where only part of the
steels cross section is embedded herein. Another spe-
cific method is placing a steel profile with one plane face
directly above the formwork, so this face will be visible
after concreting. Traditional ways of letting steel extent
out from the concrete beam do not achieve this, as the
steel extending outwards from the concrete is not con-
tinuously present along the beam. And this is required,
as the position of the steel to be placed later on in the
process is not known at this stage.
[0055] Secondly, a steel arrangement (50), sufficient
to transfer proper forces between a concrete plate (10)
and stringer (40), is placed inside the formwork. The ver-
tical part of the steel arrangement (50) which protrudes
into an open zone (80) can either be made as closed
cages, or open upwards, thereby providing extra freedom
throughout the following production processes.
[0056] Thirdly, a part (60) of approximately 20% of final
stringer height is concreted around a special high
strength steel core and using (ultra) high strength con-
crete, and leaving partly exposed steel bars (100) from
the bottom arrangement prepared for future steel con-
nections at slab top. The basic high strength concrete
part (60) will form the top of the stringer when turned and
implemented in a semi-precast element. The core has
increased compression strength of up to 8 time’s normal
concrete strength and can individually obtain the com-
pression forces of the slab moment.
[0057] Fourthly, if the first pouring of concrete (60)
leaves space, standard concrete (70) is poured to reach
the final pre-cast height (H) minus app 90% of the thick-
ness of bottom plate (10) and so leaving an open zone
(80) inside the remaining steel arrangement (50) for later
implementing of high strength steel comprising tendons
(90). To this pouring can be used standard concrete as
an option to save money, as high strength concrete is
not needed in this section, but with the actual small vol-
umes it is acceptable and maybe even preferable to con-
crete fully in strong concrete and save one operation.
[0058] Openings or voids (110), perpendicular to
lengthwise direction of stringer (40) structure, can be in-
tegrated in this part of the stringer (40). The preferably
circular openings (110) can be incorporated in order to
obtain weight saving and thereby ease for handling and
to allow for installations and possibly on site crossing
reinforcement. Further the openings will secure stronger
integration between on-site concrete and stringer. Addi-
tional openings/penetrations can be implemented.
[0059] After the concrete is hardened, the stringer (40)
can be stored for later use.
[0060] The system is practical and flexible as the

stringers (40) can be made in a separate standard pro-
duction and the concrete can achieve 100% strength
while storing, which means that the stringers at any time
and with immediate full concrete strength and applied
with, but not limited to, relevant post-tension tendons
(90), can be directly implemented in a semi-precast ele-
ment bottom by simply being concreted together with the
bottom plate (10). The execution can be done either in
factory or next to the building site. After hardening, nec-
essary post tension is applied and the semi-prefab ele-
ment is ready for use.
[0061] Figure 3 illustrates the optimal position of ten-
dons. Tendons (90) can be placed either within the con-
crete (60, 70) in the stringers (40), or within a closed steel
arrangement (50) protruding from the stringer (40), or
between an open steel arrangement (50) protruding from
the stringer (40) and a bottom reinforcement (30), where
the design of the steel arrangement (50) is essential as
it must allow for a proper transfer of forces between
stringer (40) and the concrete bottom (10) of the element.
The chosen version will depend on practical factors, but
the most efficient is to place the tendons (90) as close to
the bottom reinforcement (30) as possible and directly
below the stringers (40) in order to optimize the effect.
Vertical position of tendons can vary along the stringer
for optimized effect of post-tensioning.
[0062] Figure 4 and 5 show the fabrication of the semi-
precast elements. Bottom reinforcement (30) is placed
on spacers on a traditional formwork. Stringers (40) are
then placed bottom side up with the high strength core
(60) turning upwards and steel arrangement (50) for the
tendons (90) turned downwards. The stringers can be
placed either on spacers, or preferable directly on the
bottom reinforcement (30). The tendons (90) are prefer-
able straight but the end parts can be placed with a slight
angle to ease the practical work, and increase the effect.
Then, lightweight members (120) as, but not limited to,
hollow spheres can be placed above the bottom rein-
forcement (30), in order to obtain maximum reduction of
concrete. If lightweight members are placed at this stage,
a thin mesh of top reinforcement (130) can be placed in
order to fix and maintain the position of lightweight mem-
bers. The top reinforcement (130) can be attached or
welded to the steel (100) extruding from the stringer (40).
Fixing or welding the top reinforcement (130) to the top
of the stringers (40) is an effective mean for holding the
lightweight members (120) in the prescribed position
even during concreting to prevent floating due to uplift
Next, a layer of concrete (10) is gently and skilfully dis-
tributed thus covering bottom reinforcement (30) and the
open part of the steel arrangement (50) with tendons (90),
extending downwards from the stringer (40) structure,
thereby composing a semi-prefabricated element (140)
structure shaped as a turned T, or a number of Ts. Alter-
natively, bottom reinforcement (30), tendons (90) and
stringers (40), and if chosen also lightweight members
(120) and top reinforcement (130), can be lowered into
an already poured layer of concrete (10). The succession
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of procedure is flexible and can be adjusted to the cir-
cumstances. After hardening, the element (140) is ready
for storing or direct use.
[0063] Depending on needed strength, the elements
(140) can be carried out with any combination of bottom
reinforcement (30) and tendons (90). The element, com-
prising plate bottom (10) and stringers (40), is post-ten-
sioned by applying tension stress in the tendons (90)
already incorporated in the concrete. After hardening and
post-tensioning, is obtained a semi-prefabricated ele-
ment (140) with sufficient strength to act as self-carrying
scaffolding for full concrete slab load at a span at least
30 times slab thickness.
[0064] Figure 6 and 7 illustrates the effect of the high
strength composite head. Fig 6 and 7 are an identity,
where Fig 7 shows the H-effect and actual execution if
standard concrete profile should have been used, as the
stringer core has 8 times normal strength. With the cur-
rent design, a practical, extreme flexible and time-saving
solution is obtained with extended space for implement-
ing light materials saving 50% of the concrete.
[0065] Figure 8 shows the basic semi-prefabricated el-
ement (140) with filling of arbitrary light material (150)
and/or lightweight members (120) as hollow spheres.
The light weight members can be arranged in layers if
more practical. After placing the light weight material
(150) the top reinforcement (130) can be installed, either
on factory or on site, and fastened to the partly exposed
steel rods (100) in the top of stringers (40).
[0066] Figure 9 to 10 show cross sections of semi-pre-
fabricated lightweight elements (140), equipped with
lightweight members (120) placed in a geometrical cell
structure between the stringers (40), and embedded in
a final layer of concrete (160), thus obtaining a final con-
creted slab (170). If using lightweight members (120),
these can be placed either before or after concreting the
bottom (10) depending on the desired design, but pref-
erable before. If using hollow volumes as spheres, with
space for concrete between them, is obtained a homo-
geneous (geometric porous) concrete mass in the full
slab thickness resulting in a light "massive" slab as full
massive strength like a solid slab is maintained.
[0067] Using maximum lightweight elements is essen-
tial in order to achieve long spans without temporary sup-
ports. The present invention constitutes the absolutely
lightest biaxial floor - and without loss of strength.
[0068] Concreting can be done in one or more steps
depending on slab thickness.
[0069] Figure 11 shows a longitudinal cut in a fully con-
creted semi-precast element/slab (170). The semi-pre-
fabricated elements (140) can, before final concreting,
be installed in the construction side by side, supported
at their ends on any form of support, but preferably on a
semi-prefabricated component (180) of same composi-
tion as semi-prefabricated element (140) acting as a sup-
porting component, placed and spanning between per-
manent vertical structural supports as columns and/or
walls.

[0070] A part of the stringers (40) in the individual el-
ement (140) protrudes out from the full semi-prefabricat-
ed element (140) so this protruding part (190), can land
on the bottom flange (200) of the supporting component
(180), designed so the bottom surface of the elements
(140) levels the bottom surface of the supporting com-
ponent (180), thus creating a completely flat plate slab
with uniform bottom level.
[0071] These supporting components (180) are de-
signed so bottom connection reinforcement bars (210)
of sufficient length can be placed on the bottom (10)
through opening in the stringer (40) of the supporting
component (180) between two neighbouring elements
(140).
[0072] After placing connection reinforcement bars
(220) at the top across the elements (140), the full con-
figuration can be finally concreted and a fully biaxial light-
weight homogeneous flat plate slab is obtained without
the use of any temporary supports.

Reference list for Drawings

[0073]

10. Flat concrete bottom
20. Steel girder
30. Bottom reinforcement
40. Semi-prefabricated stringer
50. Reinforcement arrangement
60. High strength composite concrete part
70. Standard concrete part
80. Open zone
90. Tendons
100. Protruding steel
110. Voids in stringer
120. Lightweight members
130. Top reinforcement
140. Semi-prefabricated lightweight element
150. Lightweight material
160. Final concrete fill
170. Completed lightweight slab
180. Supporting component
190. Protruding part of stringer
200. Protruding bottom flange of supporting compo-

nent
210. Connection reinforcement in bottom
220. Connection reinforcement in top

Claims

1. A biaxial semi-prefabricated lightweight concrete
slab system comprising semi-prefabricated ele-
ments (140), wherein said elements (140) are self-
carrying, each incorporating a concrete bottom plate
(10) functioning as slab formwork, and further incor-
porating semi-prefabricated stringer structures (40)
being fabricated before said elements (140), said
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stringer structures (40) comprising a high strength
composite zone (60) of reinforced-concrete with a
steel arrangement (50) protruding from the concrete
surface of said stringer structures (40) towards a bot-
tom reinforcement (30) integrated in said concrete
bottom plate (10), said slab system further compris-
ing a final concrete slab (170) acting as a biaxial
homogeneous plate with carrying capacity according
to the design load on the slab, and said slab system
further comprising lightweight material (150) and/ or
lightweight members (120) as, but not limited to, hol-
low volumes, placed in a geometrical cell structure,
said slab system being characterised in that said
semi-prefabricated stringer structures (40) further
comprise a zone (80) with post-tension tendons (90)
enabling an optimized effect of post-tension, which
is applied after concreting of the elements (140), po-
sitioned so in said elements that the stringers (40)
and concrete bottom (10) allows for full carrying ca-
pacity in one direction over the main span for the
final dead load.

2. The biaxial semi-prefabricated lightweight concrete
slab system according to claim 1, characterized by
stringers (40) incorporating the steel arrangement
(50) in the lengthwise direction of the stringer struc-
ture (40), and where part of a steel arrangement
(100) is exposed, in the direction opposite of the ex-
truding steel arrangement (50) relative to the con-
crete, and prepared for future connections at the top,
enabling a top reinforcement (130) to be welded or
otherwise connected to said steel (100)

3. The biaxial semi-prefabricated lightweight concrete
slab system according to claim 1-2, characterized
by stringers (40) with voided areas (110) penetrating
the stringer structure (40) perpendicular to length-
wise direction of stringer structure (40)

4. The biaxial semi-prefabricated lightweight concrete
slab system according to claim 1-3, characterized
by self-carrying semi pre-fabricated elements (140),
where said elements (140) are made partly with a
material other than concrete.

5. The biaxial semi-prefabricated lightweight concrete
slab system according to claim 1-4, characterized
by a supporting element (180) with a similar stringer
structure (40) acting as end support spanning be-
tween permanent vertical structural supports as col-
umns or walls, and supporting the end of the series
of the elements (140), and after final concreting of
the system acts as an integrated part of a functional
and geometrical unity with the elements (140) cre-
ating a biaxial homogeneous slab (170) obtained
with no temporary supports.

6. The biaxial semi-prefabricated lightweight concrete

slab system according to claim 1-5, characterized
by a supporting element (180) with a stringer struc-
ture like (40) spanning between permanent vertical
structural supports like columns or walls, and sup-
porting the end of series of the semi-prefabricated
elements (140), where the stringer (40) or part of the
stringer in the elements (140) protrudes out from said
elements (140) so a protruding part (190) of said
elements (140) can land on a protruding bottom part
(200) of the supporting element (180) thus designed
so the bottom surface of said elements (140) has the
same level as the bottom surface of the supporting
element (200), thus creating a completely flat plate
slab with uniform bottom level, and which after plac-
ing joint splice bars across bottom reinforcement
(210) and top reinforcing (220), and after a final con-
creting (160) of the system creates the biaxial ho-
mogeneous flat plate slab (170) obtained with no
temporary supports.

7. The biaxial semi-prefabricated lightweight concrete
slab system according to claim 6, characterized in
that
the supporting element (180) with a stringer structure
(40), acts as end support spanning between perma-
nent vertical structural supports like columns or
walls, where the tendons (90) are placed with varying
vertical position within the supporting element (180).

8. A Method for producing a biaxial semi-prefabricated
lightweight concrete slab system, comprising semi-
prefabricated elements, according to patent claim
1-7, comprising the steps of:

a. placing the steel arrangement (50) in a spe-
cially designed formwork, where part of the steel
arrangement (100) can be placed to extend
downwards to the formwork so part of the steel
arrangement (100) will be exposed after con-
creting;
b. pouring the high strength concrete (60) up to
a certain part of the final height of the stringer
(40), normally approximately 20 % but not limit-
ed to this;
c. if the first pouring of concrete leaves space,
pour the traditional concrete (70) to a height low-
er than the upper side of the steel arrangement
(50), thus leaving steel protrude (50, 80) from
the concreted part (60) of the stringer (40). After
the concrete is hardened, the stringer (40) can
be stored for later use;
d. placing the stringer (40), semi-prefabricated
according to step a to c, but with bottom side up,
together with one or more tendons (90), either
on spacers, or directly above the bottom rein-
forcement (30);
e. pouring a layer of concrete gently and skilfully
distributed, thus covering bottom reinforcement
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(30) and part of the stringer structure (40), in-
cluding but not limited to the part (50,80,90) ex-
tending downwards from the stringer body (40),
thereby obtaining the semi-prefabricated ele-
ment (140);
f. lightweight members (120), as but not limited
to hollow spheres, is positioned above the con-
crete bottom (10) either before or after the post-
tensioning of the elements (140), where after
the top reinforcement (130) is attached;
g. the semi-prefabricated element (140) is post-
tensioned by post tensioning the tendons (90)
already placed in the concrete (10, 70), thereby
obtaining a semi-prefabricated lightweight ele-
ment (140) with sufficient strength to act as self-
carrying scaffolding;
h. elements (140) are placed in their final posi-
tion at the building site;
i. concrete is poured upon the elements (140) in
order to obtain a biaxial lightweight concrete
slab.

9. A Method for producing a biaxial semi-prefabricated
lightweight concrete slab system, comprising semi-
prefabricated elements, according to patent claim
1-7, comprising the steps of

a. placing the steel arrangement (50) in a spe-
cially designed formwork, where part of the steel
arrangement (100) can be placed to extend
downwards to the formwork so part of the steel
arrangement (100) will be exposed after con-
creting;
b. pouring the high strength concrete (60) up to
a certain part of the final height of the stringer
(40), normally approximately 20 % but not limit-
ed to this;
c. if the first pouring of concrete leaves space,
pour the traditional concrete (70) to a height low-
er than the upper side of the steel arrangement
(50), thus leaving steel protrude (50, 80) from
the concreted part (60) of the stringer (40). After
the concrete is hardened, the stringer (40) can
be stored for later use;
d. placing the stringer (40), semi-prefabricated
according to step a to c, but with bottom side up,
together with one or more tendons (90), either
on spacers, or directly above the bottom rein-
forcement (30);
e. placing lightweight members (120), as but not
limited to hollow spheres, above the bottom re-
inforcement (30) where after the top reinforce-
ment (130) is attached or welded to the steel
(100) extruding from the stringer structures (40);
f. lowering this connected reinforcement (30,
130), the stringers (40) and the lightweight mem-
bers (120) directly into concrete already poured
on a formwork bed, thus letting the concrete cov-

ering bottom reinforcement (30) and part of the
stringer structure (40), including but not limited
to the part (50, 80, 90) extending downwards
from the stringer body (40), thereby obtaining
the semi-prefabricated lightweight element
(140);
g. the semi-prefabricated element (140) is post-
tensioned by post tensioning the tendons (90)
already placed in the concrete (10,70), thereby
obtaining a semi-prefabricated lightweight ele-
ment (140) with sufficient strength to act as self-
carrying scaffolding;
h. elements (140) are placed in their final posi-
tion at the building site;
i. concrete is poured upon the elements (140) in
order to obtain a biaxial lightweight concrete
slab.

Patentansprüche

1. Ein biaxiales vorgefertigtes Leichtbetonplattensys-
tem mit vorgefertigten Elementen (140), wobei die
Elemente (140) selbsttragend sind und jeweils eine
Betonbodenplatte (10) enthalten, die als Decken-
schalung dient und weiter vorgefertigten Längsträ-
gerstrukturen einarbeitet (40), die vor den Elemen-
ten (140) hergestellt werden, wobei die Längsträger-
strukturen (40) eine hochfeste Verbundzone (60)
aus Stahlbeton mit einer Stahlanordnung (50) um-
fassen, die von der Betonoberfläche aus die Längs-
trägerstrukturen (40) zu einer in die Betonbodenplat-
te (10) Bodenbewehrung integriert ist (30), wobei
das Deckensystem ferner eine endgültige Betonplat-
te (170) aufweist, die als eine biaxiale homogene
Platte mit Tragfähigkeit der Bemessungslast ent-
sprechend wirkt, wobei die Platte und das Platten-
system weiterhin Leichtbaumaterial (150) und/oder
Leichtbauteile (120) umfassen, wie, jedoch nicht
darauf beschränkt, Hohlvolumen, die in einer geo-
metrischen Zellenstruktur angeordnet sind, wobei
die Platte in der Plattenstruktur angeordnet ist und
dadurch gekennzeichnet ist, dass die vorgefertig-
ten Längsträgerstrukturen (40) ferner eine Zone (80)
mit nachspannenden Spanngliedern (90) umfassen,
die eine optimierte Wirkung der Nachspannung er-
möglichen, die nach dem Betonieren der Elemente
(140) angewendet wird, und in den Elementen so
positioniert ist, dass die Längsträger (40) und der
Betonboden (10) die volle Tragfähigkeit in einer
Richtung über die Hauptspanne für die endgültige
Eigenlast ermöglichen.

2. Ein biaxiales vorgefertigtes Leichtbetonplattensys-
tem nach Anspruch 1, dadurch gekennzeichnet,
durch
die Stahlanordnung (50) in Längsrichtung der Strin-
gerstruktur (40) eingebaut ist, und wobei einer Stahl-
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anordnung (100) in Richtung der Extrusionsstahla-
nordnung (50) gegenüber dem Beton freigelegt und
für zukünftige Verbindungen oben vorbereitet ist,
das alles ermöglichend, dass eine obere Verstär-
kung (130) mit dem Stahl (100) verschweißt oder auf
andere Weise verbunden wird.

3. Das biaxiale vorgefertigte Leichtbetonplattensystem
nach Anspruch 1 - 2, dadurch gekennzeichnet,
durch
Trägerdrähte (40) mit hohlen Bereichen (110), die
die Längsträgerstruktur (40) senkrecht zur Längs-
richtung der Längsträgerstruktur (40) durchdringen.

4. Das biaxiale vorgefertigte Leichtbetonplattensystem
nach Anspruch 1 - 3, dadurch gekennzeichnet,
durch
es selbsttragende halbfertige Elemente (140) hat,
wobei die Elemente (140) teilweise aus einem an-
deren Material als Beton hergestellt sind.

5. Das biaxiale vorgefertigte Leichtbetonplattensystem
nach Anspruch 1 bis 4, dadurch gekennzeichnet,
durch
ein Stützelement (180) mit einer ähnlichen Längs-
struktur (40) als Endstütze dient, die zwischen den
permanenten vertikalen Strukturträgern als Stützen
oder Wände überspannt ist, und wirkt als Stützen
des Endes der Reihe der Elemente (140), und nach
dem abschließenden Betonieren des Systems als
ein integrierter Teil einer funktionellen und geomet-
rischen Einheit mit den Elementen (140), die eine
zweiachsige homogene Platte erzeugen (170) erhal-
ten ohne vorübergehende Unterstützung.

6. Das biaxiale vorgefertigte Leichtbetonplattensystem
nach einem der Ansprüche 1 bis 5, dadurch ge-
kennzeichnet, durch
ein Bindungsstützelement (180) mit einer Stringer-
struktur wie (40) zwischen permanenten vertikalen
Strukturträgern wie Säulen oder Wände, und das En-
de der Reihe der vorgefertigten Elemente (140) tra-
gend, wobei der Längsträger (40) oder ein Teil des
Längsträgers in den Elementen (140) aus den Ele-
menten (140) herausragt, so dass ein vorstehender
Teil (190) der genannten Elemente (140) ein vor-
springendes Bodenteil (200) des so gestalteten Stüt-
zelements (180) aufliegen kann, so dass die Boden-
fläche der Elemente (140) das gleiche Niveau wie
die Bodenfläche des Stützelements (200) aufweist,
wodurch eine vollständig ebene Platte mit einer
gleichmäßigen Bodenhöhe erzeugt wird, und nach
dem Anbringen der Verbindungsspleißstäbe über
die Bodenverstärkung (210) und die obere Verstär-
kung (220) und nach einer Endbetonierung (160) des
Systems die biaxiale Homogenität Flachplatte (170)
ohne temporäre Unterstützung errreicht wird.

7. Das biaxiale vorgefertigte Leichtbetonplattensystem
nach Anspruch 6, ist dadurch gekennzeichnet,
durch
das Tragelement (180) mit einer Stringerstruktur
(40), die zwischen permanenten vertikalen Struktur-
trägern, wie Säulen oder Wände, wobei die Spann-
glieder (90) mit variierender vertikaler Position inner-
halb des Stützelements (180) angeordnet sind.

8. Verfahren zur Herstellung eines biaxialen teilkonfek-
tionierten Leichtbetonplattensystems, dass halbfer-
tige Elemente, nach Patentanspruch 1 bis 7 umfasst,
mit den Schritten:

a. Stahlanordnung (50) in einer speziell entwor-
fenen Schalung platzieren, wobei ein Teil der
Stahlanordnung (100) so angeordnet werden
kann, dass er sich nach unten zur Schalung er-
streckt, so dass ein Teil der Stahlanordnung
(100) nach dem Betonieren freigelegt wird;
b. Gießen des hochfesten Betons (60) bis zu
einem bestimmten Teil der endgültigen Höhe
des Längsträgers (40), normalerweise ungefähr
20%, aber nicht darauf beschränkt;
c. Wenn der erste Beton austritt, den Beton (70)
auf eine Höhe unterhalb der oberen Seite der
Stahlkonstruktion (50) gießen, so dass Stahl
(50, 80) aus dem betonierten Teil des Stringers
(60) austritt (40). Nachdem der Beton ausgehär-
tet ist, kann der Stringer (40) zur späteren Ver-
wendung gelagert werden;
d. Platzieren des Stringers (40), der gemäß
Schritt a bis c halb vorgefertigt ist, jedoch mit
der Bodenseite nach oben, zusammen mit ei-
nem oder mehreren Spanngliedern (90), entwe-
der einem Abstandshalter oder direkt über der
Bodenverstärkung (30);
e. Gießen einer Betonschicht, die sanft und ge-
schickt verteilt wird, um somit die Bodenverstär-
kung (30) und einen Teil der Längsträgerstruktur
(40) zu bedecken, einschließlich, jedoch nicht
beschränkt auf den Teil (50, 80, 90), der sich
von dem Längsträgerkörper (40) nach unten er-
streckt, wodurch das halbfertige Element (140)
erhalten wird;
f. Leichte Elemente (120), wie beispielsweise
Hohlkugeln, sind über dem Betonboden (10)
entweder vor oder nach dem Vorspannen der
Elemente (140) positioniert, wobei nach dem
Anbringen der oberen Verstärkung (130) das
vorgefertigte Element (140) durch Nachspan-
nen der bereits im Beton (10, 70) befindlichen
Spannglieder (90) nachgespannt wird, wodurch
ein vorgefertigtes Leichtbauelement (140) mit
ausreichender Festigkeit erhalten wird als
selbsttragende Traggerüste;
h. Elemente (140) werden in ihrer endgültigen
Position auf der Baustelle angeordnet;
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l. Beton wird auf die Elemente (140) gegossen,
um eine biaxiale Leichtbetonplatte zu erhalten.

9. Verfahren zur Herstellung eines biaxialen vorgefer-
tigten Leichtbetonplattensystems, umfassend halb-
fertige Elemente, nach Patentanspruch 1 bis 7, die
folgenden Schritte umfassend:

a. Platzieren der Stahlanordnung (50) in einer
speziell entworfenen Schalung, wobei ein Teil
der Stahlanordnung (100) so angeordnet wer-
den kann, dass er sich nach unten zur Schalung
erstreckt, so dass ein Teil der Stahlanordnung
(100) nach dem Betonieren freigelegt wird;
b. Gießen des hochfesten Betons (60) bis zu
einem bestimmten Teil der endgültigen Höhe
des Längsträgers (40), normalerweise etwa
20%, aber nicht darauf beschränkt;
c. Wenn der erste Beton austritt, den Beton (70)
auf eine Höhe unterhalb der oberen Seite der
Stahlkonstruktion (50) gießen, so dass Stahl
(50, 80) aus dem betonierten Teil (60) austritt
der Stringer (40). Nachdem der Beton ausge-
härtet ist, kann der Stringer (40) zur späteren
Verwendung gelagert werden;
d. Platzieren des Stringers (40), vorgefertigt ge-
mäß Schritt a bis c, aber mit der Bodenseite nach
oben, zusammen mit einem oder mehreren
Spanngliedern (90), entweder auf Abstandhal-
tern oder direkt über der Bodenverstärkung (30);
e. Platzieren leichter Elemente (120), wie bei-
spielsweise Hohlkugeln, oberhalb der Boden-
verstärkung (30), wobei die obere Verstärkung
(130) an dem Stahl (100) befestigt oder ange-
schweißt wird, der von den Strukturen (40) des
Längsträgers (15) extrudiert wird;
f. Absenken dieser verbundenen Bewehrung
(30, 130), der Stringer (40) und der Leichtbau-
elemente (120) direkt in Beton, der bereits auf
ein Schalungsbett gegossen ist, wodurch die
Betondeckung der Bodenverstärkung (30) und
ein Teil der Stringerstruktur (40) einschließlich,
aber nicht beschränkt auf den Teil (50, 80, 90),
der sich von dem Stringerkörper (40) nach unten
erstreckt, wodurch das halb vorgefertigte leichte
Element (140) erhalten wird;
g. Das vorgefertigte Element (140) wird durch
Nachspannen der bereits im Beton (10, 70) an-
geordneten Spannglieder (90) nachgespannt,
wodurch ein halb vorgefertigtes leichtes Ele-
ment (140) mit ausreichender Festigkeit erhal-
ten wird, als Gerüste;
h. Elemente (140) werden in ihrer endgültigen
Position auf der Baustelle angeordnet; ich. Be-
ton wird auf die Elemente (140) gegossen, um
eine biaxiale Leichtbetonplatte zu erhalten.

Revendications

1. Un système de dalle en béton léger semi-préfabriqué
de type bi-axial composé d’éléments semi-préfabri-
qués (140), lesdits éléments (140) étant mécanique-
ment maintenus par eux-mêmes, chacun incorpo-
rant une plaque de fond en béton (10) servant de
coffrage de dalle et incorporant en outre des struc-
tures du longeron semi-préfabriquées (40) sont fa-
briquées avant lesdits éléments (140), lesdites struc-
tures du longeron (40) comprenant une zone com-
posite à haute résistance (60) en béton armé avec
un agencement en acier (50) faisant saillie de la sur-
face de béton desdites structures (40) vers un renfort
de fond (30) intégré dans ladite plaque de fond en
béton (10), ledit système de dalle comprenant en
outre une dalle en béton final (170) agissant comme
une plaque bi-axiale homogène ayant une capacité
de charge en fonction de la charge nominale sur la
dalle, et ledit système de dalle comprenant en outre
un matériau léger (150) et/ou des éléments légers
(120) notamment, et sans restriction, les volumes
creux placés dans une structure de cellule géomé-
trique, ledit système de dalle étant caractérisé en
ce que lesdites structures de longeron semi-préfa-
briquées (40) comprennent en outre une zone (80)
avec des tendons de post-tension (90) permettant
un effet de post-tension optimisé, appliqué après le
bétonnage des éléments (140), dans lesdits élé-
ments, les longerons (40) et le fond en béton (10)
permettent une capacité de transport totale dans une
direction sur la travée principale pour la charge sta-
tique.

2. Le système de dalles en béton léger semi-préfabri-
qué de type bi-axial selon la réclamation 1, carac-
térisé par
les longerons (40) incorporant l’agencement en acier
(50) dans le sens de la longueur de la structure de
longerons (40), et lorsqu’une partie d’un agence-
ment en acier (100) est exposée dans la direction
opposée à l’agencement d’acier d’extrusion (50) par
rapport au béton, et disponible pour les plus impor-
tantes connexions futures, permettant l’activation
d’un renfort supérieur (130) à souder ou à connecter
à ledit acier (100)

3. Le système de dalle en béton léger semi-préfabriqué
de type bi-axial selon la réclamation 1 à 2, caracté-
risé par
les longerons (40) avec des zones vides (110) pé-
nétrant dans la structure du longeron (40) perpendi-
culairement à la direction longitudinale de la struc-
ture du longeron (40)

4. Le système de dalle en béton léger semi-préfabriqué
de type bi-axial selon la réclamation 1 -3, caracté-
risé par
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des éléments semi-préfabriqués mécaniquement
maintenus par eux-mêmes (140), où lesdits élé-
ments (140) sont réalisés en partie avec un matériau
autre que le béton.

5. Le système de dalle en béton léger semi-préfabriqué
de type bi-axial selon la réclamation 1-4 caractérisé
par
un élément de support (180) avec une structure du
longeron similaire (40) agissant comme support de
fin entre les supports structuraux verticaux perma-
nents, notamment les colonnes ou les murs, et en
soutenant la fin de la série des éléments (140), et
après le bétonnage final du système, agit comme
une partie intégrée d’une unité fonctionnelle et géo-
métrique avec les éléments (140), la création d’une
dalle bi-axiale homogène (170) obtenue sans sup-
ports temporaires.

6. Le système de dalle en béton léger semi-préfabriqué
de type bi-axial selon la réclamation 1-5 caractérisé
par
l’élément de support (180) avec une structure du lon-
geron (40) s’étendant entre des supports structuraux
verticaux permanents, notamment, les colonnes ou
les murs, et soutenant la fin des séries des éléments
semi-préfabriqués (140), où le longeron (40) ou une
partie du Ilongeron dans les éléments (140) dépasse
ces éléments (140) de sorte qu’une partie saillante
(190) de ces éléments (140) puisse atterrir sur une
partie inférieure saillante (200) de l’élément de sup-
port (180) ainsi conçu de sorte que la surface infé-
rieure desdits éléments (140) aient le même niveau
que la surface inférieure de l’élément de support
(200), créant ainsi une dalle de plaque complète-
ment plate avec le niveau inférieur uniforme, et qui,
après avoir placé les barres d’épissure jointes à tra-
vers le renfort inférieur (210) et le renforcement su-
périeur (220), et après un bétonnage final (160) du
système, crée la dalle plate, homogène et bi-axiale
(170) obtenue sans supports temporaires.

7. Le système de dalle en béton léger semi-préfabriqué
de type bi-axial selon la réclamation 6, caractérisé
en ce que
l’élément de support (180) avec une structure du lon-
geron (40), agissant comme support de fin entre les
supports structuraux verticaux permanents comme
les colonnes ou les murs, où les tendons (90) sont
placés avec des variables en position verticale à l’in-
térieur de l’élément de soutien (180).

8. Une méthode de fabrication d’un système de dalle
en béton léger semi-préfabriqué de type bi-axial,
comprenant des éléments semi-préfabriqués, selon
la réclamation 1-7 du brevet, comprenant les étapes
suivantes:

a. placer l’arrangement en acier (50) dans un
coffrage spécialement conçu, où une partie de
l’arrangement en acier (100) peut être placée
pour s’étendre vers le bas du coffrage, de sorte
qu’une partie de l’arrangement en acier (100)
soit exposée après bétonnage;
b. verser le béton à haute résistance (60) jusqu’à
une certaine partie de la hauteur finale du lon-
geron (40), environ 20% normalement, mais
sans s’y limiter;
c. verser le béton à haute résistance (60) jusqu’à
une certaine partie de la hauteur finale du lon-
geron (40), environ 20% normalement, mais
sans s’y limiter;
d. si le premier béton versé laisse de l’espace,
versez le béton traditionnel (70) à une hauteur
inférieure à la face supérieure de l’agencement
en acier (50), laissant ainsi l’acier dépasser (50,
80) la partie en béton (60) du longeron (40).
Après durcissement du béton, le longeron(40)
peut être stocké pour une utilisation ultérieure;
e. placer le longeron (40), semi-préfabriqué se-
lon les étapes a à c, mais avec le côté inférieur
vers le haut, avec un ou plusieurs tendons (90),
soit sur des entretoises, soit directement au-
dessus du renfort inférieur (30);
f. verser le béton soigneusement pour couvrir le
renfort de fond (30) et une partie de la structure
du longeron (40) notamment, mais sans s’y li-
miter, la partie (50, 80, 90) s’étendant vers le
bas à partir du corps à 15 nervures (40), obte-
nant ainsi l’élément semi-préfabriqué (140);
g. des éléments légers (120) notamment, mais
sans restriction aux sphères creuses position-
nées au-dessus du fond en béton (10) avant ou
après le poteau de mise sous tension des élé-
ments (140), après le raccordement du renfort
supérieur (130) ;
h. l’élément semi-préfabriqué (140) est soumis
à une tension postérieure à la tension des ten-
dons (90) déjà placés dans le béton (10, 70),
obtenant ainsi un élément léger semi-préfabri-
qué (140) avec une résistance suffisante pour
agir comme un échafaudage autoporteur;
i. les éléments (140) sont placés dans leur po-
sition finale sur le chantier;
j. le béton est versé sur les éléments (140) afin
d’obtenir une dalle en béton légère de type bi-
axial.

9. Une méthode de fabrication d’un système de dalle
en béton léger semi-préfabriqué de type bi-axial,
comprenant des éléments semi-préfabriqués, selon
la réclamation 1-7 du brevet, comprenant les étapes
suivantes:

a. placer l’arrangement en acier (50) dans un
coffrage spécialement conçu, où une partie de
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l’arrangement en acier (100) peut être placée
pour s’étendre vers le bas du coffrage, de sorte
qu’une partie de l’arrangement en acier (100)
soit exposée après bétonnage;
b. verser le béton à haute résistance (60) jusqu’à
une certaine partie de la hauteur finale du lon-
geron (40), environ 20% normalement, mais
sans s’y limiter;
c. si le premier béton laisse de l’espace, versez
le béton traditionnel (70) à une hauteur inférieu-
re à la face supérieure de l’agencement en acier
(50), laissant ainsi l’acier dépasser (50, 80) la
partie en béton (60) du longeron (40). Après dur-
cissement du béton, le longeron(40) peut être
stocké pour une utilisation ultérieure;
d. placer le longeron (40), semi-préfabriqué se-
lon les étapes a à c, mais avec le côté inférieur
vers le haut, avec un ou plusieurs tendons (90),
soit sur des entretoises, soit directement au-
dessus du renfort inférieur (30);
e. placer des éléments légers (120) notamment,
mais sans restriction aux sphères creuses, au-
dessus du renfort inférieur (30) où après que le
renfort supérieur (130) est raccordé ou soudée
à l’acier (100) en extrudant à partir des structu-
res du longeron (40) ;
f. diminuer ce renfort connecté (30, 130), les lon-
gerons (40) et les éléments légers (120) direc-
tement dans le béton déjà versé sur un lit de
coffrage, laissant ainsi le béton recouvrir le ren-
fort inférieur (30) et une partie de la structure du
longeron (40)) notamment, mais sans s’y limiter
à la partie (50, 80, 90) s’étendant vers le bas à
partir du corps du longeron (40), obtenant ainsi
l’élément léger semi-préfabriqué (140);
g. l’élément semi-préfabriqué (140) est post-ten-
du par la post-tension des tendons (90) déjà pla-
cés dans le béton (10,70), obtenant ainsi un élé-
ment léger semi-préfabriqué (140) avec une ré-
sistance suffisante pour agir comme des écha-
faudages autoporteurs;
h. les éléments (140) sont placés dans leur po-
sition finale sur le chantier;
i. le béton est versé sur les éléments (140) afin
d’obtenir une dalle en béton léger de type bi-
axial.
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