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Construction system for building industry, especially in the technology of fast assembling of

skeleton type buildings

Field of the invention

An object of the invention is a construction system for building industry, especially in the
technology of fast assembling of skeleton type buildings, particularly skeleton-wall type
buildings for different applications, which can be founded on a foundation part, which system
includes supporting skeleton pillars. The invention relates generally to the field of three-
dimensional building structures, including skeleton-wall type supborting structural systems
made of different structural elements, combined in a way which facilitates constructing of the
superstructure of the building keeping optimum level of all dynamic and technical factors,
during construction of houses up to four floors high for various purposes such as for
residential and industrial applications, both in normal and/or complex land conditions, for
example in areas of ground settlements, mining damages, seismic hazards and in areas which
are subject to extremely high winds. Moreover, the invention relates to the construction of
buildings using the system of the above described type.

Backeground of the invention

Technologies for fast assembling of buildings for various purposes, including cost efficient
construction of residential houses, industrial and public utility buildings of a height of no
more than 4-stores, including utilization of prefabricated units are widely used in the building
industry and developed all over the world. In those technologies the following criteria are
important: fast assembling of building, the possibility to build during a whole year i.e. during
four-seasons, low weight of a building construction and use of relief foundation, low labour
consumption and as low as possible cost of building while maintaining high thermal
resistance of external walls and low general energy-consumption during exploitation of
buildings, as well as keeping high ecological standard of either used structures or materials
used for assembling of buildings.

Different technologies and systems for quick assembling of buildings are known, for example
there are systems of monolithic supporting structures made in a lost-shuttering technology,
structures of constructional clay tiles, concrete elements of porous concrete, aerated concrete,

expanding concrete or silica concrete, framework structures of glued wooden beams or
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wooden framework, as well as utilizing metal framework of thin-profiled metal structural
sections with wall cladding of sheet cladding material, wherein inner wall spaces defined
between opposite sheets of cladding material are filled in with efficient insulation material
constituting a wall filling, as well as structures made of expanded polystyrene in a lost-
shuttering technology and of “Sandwich” type panels.

Widely known construction system employing lost-shuttering technology from monolithic
reinforced concrete structures is “Velox” system, in which a lost shuttering is made of pressed
chipboards (called “Velox” formwork boards). In a structure of supporting walls the
expanding polystyrene is laminated on “Velox” formwork boards, and after pouring the
concrete three-layered wall structure is formed, which demonstrates _suitable thermal-
insulating and sound-proofing properties. In such a system a floor slab is made as a finned
structure employing “Velox” boards or other similar boards performing a function of the lost-
shuttering and being arranged to define zones that are filled-in with a concrete. The system
requires temperature of over-zero value for erecting of buildings and it can be hardly
employed for a building structures having large extension of floor slabs and large distance
between supporting walls bearing the slabs. However, this is very efficient system, ensuring
high speed of assembling, as well as adequate stiffness and strength of a building.

Further, there are known systems in which a framework construction system made of glued
beams is employed, which skeleton wall structure is covered with a sheet- or board covering
material, for instance such as OSB board or veneer board. For applications of those types
construction systems, for instance such as “KRONOPOL [-BEAM” system it is necessary to
use high quality wood, i.e. of relatively expensive sort, whereas a fire resistance of such
structures is relatively low. .

Another widely used fast-assembling system for erection of several-storey buildings is, for
instance, the system known as STEICO system, in which a building skeleton is formed of a
structural I-joists elements having spaced apart opposite flanges made using calibrated
wooden board which are connected by a web of a pressed fibreboard or chip-board material,
for instance OSB of 10 mm thickness or a hard fibreboard. I-joists in STEICO system are used
as supporting elements of skeleton pillars, in a construction of floor slabs and as truss
elements of a roof structure. After being constructed a skeleton is covered with a suitable
cladding material, usually in a form of sheets or panels, and internal spaces of walls are filled
with insulating material, for instance wood-fibre material or mineral wool. During

constructing of a roof structure the I-joists structural beams are fastened to a roof ridge by ‘
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metal junctions and further webs of I-joists are reinforced by additional insert of wooden or
chip-board material. A - construction system of such type demonstrates many advantages
resulting mainly from large flexibility, quick making and ease of assembling either the
buildings or internal installations. Whereas, drawbacks of such system are relatively poor
acoustic insulation of a building and some “instability” of a floor. The STEICO system
demonstrates especially good techno-economic efficiency in relation to a monolithic structure
of a multi-layered floor slabs made using the system, especially the one which is made in a
lost shuttering technology, in which I-joists forming structural frame being filled with
insulation material are utilized. Similar type of a structure of multi layered floor slabs is
disclosed also in UA 82634 patent.

Additionally there is known the solution utilizing a framework structure made of metal
elements in quick assembled buildings, for instance light thin-walled metal structures, such as
KCE. In this technique a basic structural element is three-dimensional frame of profiled
galvanized steel and metal framework of similar, profiled elements and utilizing roof panels
made in a form of a frame of the same profiled elements and being provided with cladding of
OSB panels. The junctions of the construction are made by means of galvanized sheet-metal
screws. The skeleton of the building structure in such system is then covered by sheet- or
panel cladding material, wherein filling of internal spaces is provided utilizing thermal
insulating and soundproof material. The said system presents a good structural strength and
stiffness, even in the case of higher i.e. several stores buildings, but it creates difficulties in
elimination of thermal bridges, particularly in areas of door and window opening frames. But
in the KCE system a frame structure of a roof of thin-walled galvanized steel profiles is
especially efficient both in economical and technical aspects.

Constructional solutions utilizing modular construction of the building skeleton made of metal
supporting framing of the building, including supporting beams with rectangular cross section
made of metal profiled have been also disclosed, for example, in patents No. US 5,289,665,
US 4,054,392 and US 5,493,834.

Further known construction system of a supporting wall panel of Sandwich-type with a hidden
framing in which said panels comprise a frame made of bent galvanized C-shape profiled
metal, in which profiled arms are turned outwards, and when connecting panels together, a
free space of rectangular cross-section is formed between them, which space is filled with
concrete and in case of need to increase strength parameters an additional reinforcing framing

is provided. External frames are covered with the sheet cladding material, and the inner spaces
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are filled with insulating material, for example, a fibrous one. In the construction of buildings
in such system the inner spaces of vertical supporting pillars and the upper contour of the
metal profiled are cemented, thereby a reinforced concrete frame is formed, which houses a
three-layered wall structure. The similar type of building structure consisting of prefabricated
sections comprising flat frame wall, floor and roof elements which are connected with the
fasteners is known from teachings of the international application publication W095/02097.
Construction systems of buildings described above are suitable for erection of
buildings of varying durability and very high fire performance only in the normal ground
conditions in terms of geological and climatic conditions. They all have too low structural
strength preventing utilizing them in harsh conditions, for example, in seismic hazard areas,
landslide areas, areas of mining damages, hurricane winds and ground deformation.
US patent No. 5,537,786 discloses, for example, using strengthening of building structures, in
particular reinforcing of the roof truss framing structure, particularly in buildings of skeleton-
wall construction types by means of additional fastening straps, which are anchored on its
ends by means of the tensioning device in the foundation on opposite sides of the building,
which straps are provided on the outer side. of the building and around the roof, above the
ridge in the special guiding elements under appropriate pre-tension. Another solution for
strengthen the building structures, especially the roof, in case of hurricane wind is disclosed in
patent US 5570545, in which reinforcing bars are utilized arranged around the roof of the
building and mounted on opposite sides of the building beyond its contour.

Purpose of the invention

The aim of the present invention is to develop a system for building construction, particularly
for skeleton-wall type buildings in a rapid mounting technology, providing good technical and
dynamic factors of erected buildings, particularly up to 4 stores high, such as especially, good
structural strength and reliability of the structure during erecting of houses in both normal and
complex ground conditions, such as land settling, areas of mining damages, seismic hazards
areas, hurricane winds areas and landslide areas. Furthermore, the object of the invention is to
develop a construction system providing increased fire resistance of the superstructure, as well
as ensuring good sdundproof properties and thermal insulation of building barriers and
increased thermal resistance of external walls. The aim of the present inventibn is further
providing a construction system for building, which would enable the quick construction in
all-year-round construction system with a minimum number of “wet” processes in situ, low

workload and low material and energy consumption, at the same time guaranteeing low
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energy consumption of finished buildings during the operation, as well as also to provide
buildings of the durability which is required by respective regulations and repair capabilities
of the design as a whole and with regards to its individual structural elements while ensuring
ecological characteristic parameters of used structures and materials.

.In addition, by applying an internal coverings made of board elements with a smooth surface,
a significant reduction in a labour and costs associated with finishing works, especially works
connected with finishing of internal walls is achieved.

Summary of the invention

The above objects and advantages of the invention are achieved by providing the system,
described through specific features indicated in the attached claims, for building construction,
especially for erecting of buildings in the fast-mounting technology of skeleton-wall type
buildings for different purposes, which may be supported on the foundation. .
The construction system for building according to the present invention includes supporting
skeleton pillars consisting of at least one or more closed-section hollow beam elements, each
defining an inner central space, called “hollow beams”; floor structure; walls structures and a
roof structure, wherein in the inventive system the supporting skeleton pillars comprising one
or more closed-section hollow beam elements i.e.“tubular hollow beams” are made of a
composition comprising at least a filling material in a form of particulate, ground or short
ﬁbfe material of natural origin, preferably comminuted and/or broken-up wood material, and
at least one binding substance containing a thermosetting resin, which composition is
extruded by a continuous extruding method by means of an extruding device, preferably such
as a screw extruder.

According to one aspect of the invention in the construction system an inner central
space defined within close-section hollow beam elements constituting the supporting pillars
has a shape of a longitudinal channel of substantially circular cross section, whose surface is
provided with a continuous groove in the form corresponding to the thread shape, extending
along a screw line over entire length of a close-section beam element.

According to another aspect of the invention in the closed-section hollow beam
element a cross-sectional area of the internal channel is about half of the entire area of the
total transverse cross-sectional area of said hollow beam element.

In further aspecf of the invention, in the closed-section hollow beam element at least
one thermosetting resin, selected from the group consisting of urea-formaldehyde resins,

phenol formaldehyde resins, melamine:-formaldehyde resins and/or urea-melamine-
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formaldehyde resins in a total amount from 4% to 30% by weight is used as a binding
substance.

According to another aspect of the invention in the construction system the filling
material used in the composition for the production of closed-section beam elements
comprises wood particles or pieces and/or short fibre bulk materials of plant origin, preferably
cellulose fibres and/or fibres obtained from natural minerals, preferably basalt or glass fibres.

According to another aspect of the invention, in the construction system, supporting
pillars consisting of one or more closed-section hollow beam elements with an empty inner
central space have an external shape of miscellaneous shaped cross-sections, which shape is
adapted to the construction of the serial, corner, T-shape and/or cruciform constructional
joints, while the inner central space defined within closed-section hollow beam elements is
provided with a filling comprising at least one filing material selected from the group
consisting of: insulating material, concrete, reinforced concrete and/or high-quality, ﬁre-
tensioned reinforcement, preferably tension-member, which filling facilitate the erection of
buildings up to 4-stores high in the normal geological conditions, as well as difficult
geological conditions, for example in the areas of ground settlements, mining damages,
seismic hazards, landslide areas, as well as in areas of hurricanes occurrence.

According to yet another aspect of the invention, in the construction system, walls are
made from cladding panels are constructed of a cladding in a form of sheet cladding
particleboards mounted on both opposite sides to the supporting skeleton pillars, wherein said
wall spaces defined between the cladding panels is filled with high-performance insulation
material, whereas the distance between the cladding panels is determined on the basis of
thermal calculations while. ensuring the wall thermal resistance of at least Rs = 3.0 m 0C/W or
more and the fire resistance of at least 50 REI. A variety of filling materials can be used which
are arranged between the cladding panels, as well as such materials can be used to fill the
inner central space of the close-section hollow beam elements, for eXample such as, selected
from the group consisting of mineral wool, basalt wool, foamed polystyrene panels, bulk
insulating material and similar materials commonly used in construction for the purpose of
filling and thermal- and sound-insulation of external and internal walls.

In further aspect of the invention the wall structure can be made of closed-section
hollow beam elements, each defining inner central space that are arranged between supporting
skeleton pillars and forming a filling of walls, said closed-section hollow beam elements can

be stacked in pile horizontally in perpendicular direction to said skeleton pillars and/or they
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can be arranged in side-by-side configuration parallel to said skeleton pillars. In preferred
embodiment said closed-section hollow beam elements arranged to form wall structures can
have said central inner space defined therein filled with insulating material, for example such
as selected from the group consisting of mineral wool, basalt wool, perlite, foamed
polystyrene, as well as other insulating bulk and/or granulated material exhibiting good
thermo insulating and soundproof properties.

According to further another aspect of the invention, the floor structure comprises monolithic,
reinforced-concrete ribbed floor slabs made utilizing a lost-shuttering method in which the
lost shuttering is made in the form of “sandwich” type panels in which I-beams (I-joists
beams) are utilized that are provided with a clean ceiling lining of sheet material boards, and
wherein inner space which is defined between the opposed boards is filled with soundproof
and thermo insulating material, the thickness of said “sandwich” type panels and the distance
between the opposed boards facilitate to obtain T-type cross section of the concrete beam
adjusted to withstand the irequired load and span of the panel up to maximum 9 meters,
ensuring the required standards of bending strength and tensile strength, as well as stiffness,
soundproof, thermal insulation and the fire resistance of the structure higher than the REI 60.

In further aspect the roof structure is, preferably, constructed from metal profiles in
the form of trusses, particularly made of thin-walled bent galvanized metal profiles.

According to one embodiment of the invention said roof structure, is made in the form
of framework of different configurations, wherein in the supporting part of the framework
structure a metal plate is arranged having a hole for passing the reinforcement, preferably a
tension member and its attachment to the building structure, said tension member passes
through the inner central space of said supporting pillar closed-section hollow beam element
and it is fastened to a foundation pait of the building.

In addition, in yet one embodiment of the invention, any possible spacing between the
skeleton structure vertical supporting pillars comprising one or more said closed-section beam
elements defining an inner central space can be used, depending on the architectural solution
of the building, but not exceeding 9 meters distance, while maintaining the condition that in
the transverse cross-section of the building said supporting pillars, said reinforced concrete
ceiling beams, provided between the lost shuttering of “sandwich” type plates and said trusses
made of thin-walled galvanized metal profiles of said roof structure are arranged in one plane.

Short description of the drawings

The object of the invention is illustrated in preferred embodiments in drawings, in which:
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Figs. la-1d show tbp views of the first embodiment of skeleton structure vertical supporting
pillars consisting of closed-section hollow beam elements defining inner central space in
various variants used in a construction system according to the invention, wherein fig. la
shows a serial vertical supporting pillar, fig. 1b shows a corner supporting pillar, fig. 1¢ shows
T-type vertical supporting pillar and fig. 1d shows a cruciform vertical supporting pillar;
Figure 2 shows the essential scheme of the arrangement of supporting pillars of the building
skeleton in one embodiment of the invention in a top view; |

Figs. 3a-3¢ show supporting pillars of the building skeleton in top views for various types of
buildings in the embodiment according to the invention, wherein fig. 3a shows supporting
pillars for single store buildings (one floor), Vﬁg. 3b shows supporting pillars in second
embodiment for two stores buildings, fig. 3¢ shows supporting pillars in second embodiment
for four stores buildings and for buildings in complex land conditions;

Figs. 4a-4b show supporting pillars in second embodiment for the building skeleton according
to the invention for areas of seismic hazards and hurricane winds, wherein fig. 4a shows top
views of corner, T-type and cruciform joint of the structure, and fig. 4b shows a fragment of
the building facade with window opening according to the invention;

Figs. Sa-5b show top view, in cross section, of a structure of the external and internal walls in
the embodiment according to the invention, where fig. 5a shows top view of a cross section
fragment of the structure of the external and internal walls for a building of the height up to
two stores, fig. Sb shows top view of a cross section fragment of the structure of the external
and internal walls for a building of the height up to four stores, and fig. 5S¢ shows a fragment
of a wall for a building with window opening in a top view and in a cross section;

Figs. 6a-6¢ show cross section of structures of “sandwich” type panel for a ribbed reinforced-
concrete floor slab in the embodiment of the invention, wherein fig. 6a shows a plan of the
panel, fig. 6b shows a cross section of the panel along line 1-1 in fig. 6a, fig. 6¢c shows a cross
section of the panel along line 2-2 in fig. 6a, and fig. 6d shows embodiments of beam
structural elements for structures of frames of “sandwich” type panel;

Figs. 7a-7d show ribbed floor slab of “Sandwich” type panels in one embodiment of the
invention in cross section, and

Fig. 7e, f show the embodiment according to the invention of the junction of the ribbed floor
slab with vertical supporting walls and a vertical cross section of the junction of the
reinforced-concrete floor slab in a position of a cementing of the central inner space of the

supporting pillar.
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Detailed description of embodiments according to the invention

Construction system for building, especially for erecting in the technology of fast assembling
of skeleton-wall type buildings according one embodiment of the invention includes the
following main structural elements that are joined together in an appropriate manner, provided
by the invention, for obtaining a compact and durable construction of the building. Namely,
said main structural elements include: supporting pillars of the skeleton consisting of at least
one or more of closed-section hollow beam elements, inside which an inner free central space
is defined; floor structure, preferably made of monolithic reinforced-concrete ribbed floor
slabs, manufactured utilizing the lost shuttering method; walls made of cladding panels with
filling the space defined between the external and internal cladding panels with lightweight
thermo insulating filling material; and the roof structure, preferably truss construction.
According to the invention skeleton supporting pillars are made of closed-section hollow
beam elerhents, called “hollow beams”, produced by continuous extrusion method using a
screw extrusion device from a composition containing filling material consisting of at least
particulate material of natural origin, preferably of wood particles material and at least a
binder substance, such as a thermosetting resin with various optional additives.

Said close-section beam element 1 which is included in a supporting pillar in the preferred
embodiment of the invention is provided with a longitudinal central opening 1°, preferably of
circular cross section, the surface of which is provided with protrusions formed by turns of the
screw line extending along longitudinal axis of the opening 1’. Further embodiment is
possible, in which the screw line is the line with one, two or more turns.

The hollow beam element 1 is manufactured by continuous extrusion of a composition
containing as the basic component at least the filling material, which may be selected as
material containing particles or fibres from minerals and/or fibrous or particulate material of
plant origin, in particular comminuted wood material, ground pieces and particles originated
from wood or composite wood products, usually post-working or wood waste material, as
well as wood which is not commercially valuable, and other cellulose particulates and fibres,
and also fibres from stems and another parts of plants. The filling material on the basis of
minerals can be fibrous elements of natural or mineral origin such as basalt fibres, glass fibres,
slag wool and similar material fibres and particulates. As the filling material can be also used
a selected chemically inert mineral, for example an asbestos material. According to the

invention, a filling material can be one kind of above mentioned ground and comminuted
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material, or a mixture containing two or more various above mentioned particulate or fibres
elements both mineral or plant origin.

An additive of a cement or gypsum can be also used, which will have additional function as a
binding agent to give the specific functions and features to beam elements, such as closed-
section hollow beams.

Especially recommended and beneficial in terms of cost and availability of raw materials the
embodiment of the closed-section beam element 1 according to the invention includes use as
a filling material a ground or comminuted wood material in form of chips, shavings or
particles, including the wood fuel, industrial wood chips, wastes from sawmilis and wood
processing plants or industrial production of wood products, for example, furniture and
furniture parts, plywood and various types of boards containing the wood material, as well as
waste from felling trees in a shredded form, such as wood chips, sawdust, cuttings boards,
skirting boards or scrap in the form of coarse-lump of waste and small-particle wastes.

The second essential component of the said composition is a binding agent and/or substance,
such as at least one resign, which resigns under influence of heat and pressure are able to join,
bind or glue together particles of filing material comprising woody particles and shavings
firmly. Recommended in particular are thermosetting resins, which while heating pass initially
from liquid to suspended state, and then irreversibly to the solid state, with thermosetting
resins can be selected from groups including urea-formaldehyde resins, phenol formaldehyde
resins, melamine-formaldehyde resins and urea-melamine-formaldehyde resins, as well as
poly-ether resins. By binding of filling material particles using binding substances based on
said thermosetting resins mentioned above hollow beam elements can be manufactured by a
method of continuous extruding, said beam elements 1 exhibit high stiffness and mechanical
strength. The most suitable for the manufacture of beam elements with increased resistance to
weather conditions are phenol-formaldehyde resins, which are also resistant to activity of
biological agents, fungus, mould, insects, etc. However, due to cost optimization is
recommended to use phenol-formaldehyde resins for the manufacture of beam elements for
specialized uses, for example in construction, as well as urea-melanin-formaldehyde resins.
However, urea-formaldehyde resins, which give relatively lower operating parameters to beam
elements, are significantly cheaper and more cost efficient in production. |

To the extruded composition comprising filling material and a binding agent discussed above
can be optionally added additives such as catalysts, promoting speed up reaction, lubricants

and other additives giving specific properties to produced beam elements 1 depending on the
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requirements of their application, the composition may contain one or more additives
simultaneously. They can be, for example, hydrophobic additives such as paraffin, ceresin,
petrolatum or wax, which are added to the chips in the manufacturing process in a form of
melt or emulsion or as a component of the resin. Optionally, aseptic additives are applied,
such as pentachlorophenol in an amount of 1-2% by dry weight of filling material, or sodium
fluoride and sodium fluorosilicate and mixture of sodium fluorosilicate with copper (II)
sulphate pentahydrate or zinc chloride, and further additives reducing friction during
extrusion. For special requirements in relation to fire resistance the additives to the binding
substance may be used to increase fire resistance, in particular, flame retardants such as
orthoboric acid, ortophosphoric acid or their salts or mixtures, also with other substances, for
example zinc chloride. Extruded composition may also contain a certain amount of hardening
agent

According to the invention, the composition used for manufacture of the close-section beam
elements 1 has the total content of 4% to 30% by weight of the binding substance/agent in the
form of the above mentioned types of resin depending on the moisture content of filling
material used.

Fig. 1 shows, for example, in top view, the cross sections of the supporting pillars utilized in
first embodiment of the invention i.e. consisting from close-section hollow beam elements
used as corner elements 1b (fig. 1a) utilized in corner constructional joint “1” in corners of the
building at a location of junction of perpendicularly extending external and/or internal walls in
corner positions, as serial elements 1a (fig. .1 b) in serial constructional joint “2” in a structure
of straight parts of building walls, both internal and external, as T-type elements 1.c (fig. lc)
used especially in T-type constructional joints “3” at a location of joints of perpendicularly
extending walls, both external and internal, and as cruciform element 1.d (fig. 1d) used in
cruciform constructional joints “4” at a locations of joints between perpendicularly extending
walls, usually internal ones, which internal walls can be supporting walls. Exemplary
arrangement of supporting pillars in the embodiment of construction of a building in one
embodiment of the present invention is shown in Figure 2, and the appropriate arrangement of
supporting pillars in the. form of corner “1”, serial “2”, T-type “3” and cruciform “4”
constructional joints is presented.

The constructional joints, such as corner “1”, serial “2”, T-type “3” and cruciform “4” joints
in another embodiment according to the invention can have a form which is presented in a

cross section in figs. 3b-3¢c, in which above mentioned constructional joints are presented in



12
WO 2011/152741 _ PCT/PL2010/000046

the second embodiment of supporting pillars composed of at least two or more closed-section
hollow beam elements 1 in a form of serial elements 1.a comprising in the following manner:
two beam elements located in series “side by side”, creating the serial constructional joint “27;
three serial beam elements 1.a located side by side, creating a corner constructional joint “17;
four serial beam elements 1.a located in relation to each other in the way constituting T-type
constructional joint “3” and five serial beam elements 1.a located side by side in such a way,
that they create a cruciform constructional joint “4”. '
In the embodiment presented as an example in fig. 3b, constructional joints “17, “3” and “4”
constituting the supporting pillars being provided with reinforcement, so that they can be used
in construction of the lower store e.g. ground floor of multi-storey buildings, for example, up
to four stores high, or in the construction of buildings erected in areas of difficult geological
and whether conditions such as hurricane wind hazards or so. In preferred embodiments of the
present invention, vertical supporting pillars of the skeleton, depending on requirements
relating to strength of the structure arising from the number of stores of the building or the
requirements arising from the terrain, as well as arising from requirements related to thermal
a‘nd/or sound insulation of the building can be used with various types of filling of an inner
central space defined inside said close-section beam elements that form those supporting
pillars. For example, in one-store buildings, free-standing supporting pillars are used with
thermo insulating filling 10 containing Siopor-concrete or thermo-acoustic cement-expanded
polystyrene mortar “Polytech” or other similar thermo- and sound insulating material (see
Figure 3a).

In another embodiment according to the invention (see Figure 3b) the central space of hollow
beam elements 1 forming the supporting pillars can be filled with heavy concrete 20, for
example, in the case of supporting pillars of the ground floor construction of the two-stored or
multi-stored building. In said embodiment, the central space of hollow beam elements 1
forming supporting pillars for the second and subsequent stores of the building can be filled
with thermal insulating material 10 such as Sipor-concrete (Sioporbeton), Polytech or another
bulk insulating material, for example such as expanded perlite, foamed polystyrene and
similar insulating material, in particular in the form of granules or bulk material.

In the case of multi-storey buildings, including up to four stores, as well as for buildings, in
which the axial span between pillars is increased, for example distance up to 9 m, the
supporting pillars located at axes of the building have the central space of hollow beam

elements filled with heavy concrete 20, in the preferred embodiment, the central spaces of
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hollow beam elements are filled with heavy concrete at least in supporting pillars used at a
ground floor of the building, while at the second and optionally subsequent stores the filling
with thermo-insulating material such as Siopor, Siopor-concrete, Polytech and similar
materials can be used. During erecting of four stores buildings it is preferred to use filling of
inner central spaces of hollow beam elements 1 of all supporting pillars with heavy concrete.
The types and ways of filling the central space of hollow supporting pillars and their
arrangement discussed above are applicable to the erection of buildings under normal field
conditions, which do not require higher strength or resistance of buildings to shocks or
hurricane forces.

However, according to embodiment of the invention, in the case of erecting buildings using
inveﬁtive construction system of the building skeleton, in any case the supporting pillar in the
form of the cruciform constructional joint “4” should be always arranged as a stopper
constructional joint in the middle of a skeleton structure, particularly in a case of extensive
span between neighbouring constructional joints, and especially in a case of the large span
between the pillars (beams) of up to 9 meters.

Figure 3¢ shows an embodiment of the present invention, in which the structure is adapted to
erection of four stores buildings or buildings in the difficult field conditions, for example, in
seismic hazard areas, landslide areas, ground settlements and/or mining damages. In this
embodiment, the central inner space in hollow beam elements 1 forming supporting pillars is
filled with a heavy concrete, in which reinforcing skeleton 30 made of a reinforcing steel is
embedded.

In areas with higher requirements for mechanical strength design of buildings, for example in
areas of seismic disturbance or threat of damage due to mining works, as well as vulnerable to
hurricane winds, is used, preferably, for example, the building structure shown in Figure 4a
and 4b, in which as a filling of inner central spaces defined inside said hollow beam elements
1 of supporting pillars for corner constructional joint “1” (see Fig. 4a), in the area of a corner
elements, tension members 40 are used made of pre-tensioned reinforcement and filling 50
material, 'such as said bulk thermo insulating material, whereas in adjacent hollow beam
elements 1 creating arms of said corner constructional joint “1” central spaces are provided
with said reinforced skeleton 30 which is surrounded with heavy concrete filling 20. In the
case of T-type constructional joint “3” (fig. 4a), in said inner central space of the centrally
placed hollow beam element, the tension member 40 made of pré-tensioned reinforcement is

arranged and the space is filled with thermo insulating filling 50, whereas in adjacent hollow
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beam elements forming said constructional joint (supporting pillar) the central spaces are
provided with reinforcing skeleton 30 and with heavy concrete filling 20. Similarly, a
cruciform constructional joint “4” in said inner space of a central hollow beam element the
tension member 40 is arranged made of the pre-tensioned reinforcement and a filling 50
cons.isting of thermo insulating material is provided, whereas in inner spaces of remaining
hollow beam elements forming such constructional joint (supporting pillar), in a preferred
embodiment, a reinforcing skeleton 30 and heavy concrete filling 20 are used.

In such construction of constructional joint, after appropriate distribution of forming them
supporting pillars according to the particular design of the building, said tension members 40
of the pre-tensioned reinforcements in all relevant supporting pillars are mounted at their
lower ends by an anchoring method in a concrete foundation of the building, and at their upper
ends said tension member is passed through a beam 15 which reinforces a bond, mounted
along the contour, then is passed through said monolithic ribbed reinforced-concrete slab 16
of the floor slab and finally it is connected by means of tensioning element 7 to truss
~ construction 8 of the roof, preferably made of bent metal profiles, by means of supporting
panels 9 made of steel sheet (see fig. 4b).

In one embodiment of the invention, in the case of such reinforced structures, the inner central
space of a central supporting pillar is filled with reinforced concrete 20, and in adjacent
pillars, preferably in each and/or at least one of neighbouring pillars, i.e. in one or more
adjacent pillars tensioning members 40 made of the reinforcement of high strength can be
placed, which members are anchored at lowér ends in a concrete of foundation slab, extend
along full height of the building, and next they extend to a supporting part of a roof structure,
where they are tensioned by means of a rigging screw 7 while creating appropriate pre-tension
of said members and necking of the pillars of a skeleton along a full height of the building.
The empty space around the tensioning members 40 in said inner spaces of hollow beam
elements of said supporting pillar is‘ filled with efficient thermo insulating material, for
example with a bulk material 50 such as perlite, Siopor, polystyrene beads and the like, so as
to ensure good thermal insulation properties of these constructional joint, while not impede
the vertical pre-tensioning reinforcing rods. '

After assembling the skeleton made of said supporting pillars the assembling of external and
internal cladding panels made of sheet material is carried out and between them is placed the
appropriate filling material 50’ being a thermo insulating and sound insulating material in a

form of layers of mineral wool, basalt wool, Siopor-concrete, Polytech material and other
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similar materials usually used for filling walls of commonly known skeleton-wall structure

buildings.

Preferably, the insulating filling material used should have adequate stiffness that is it should

maintain its own shape, for example, the shape of boards or other spatially-formed elements

such as bricks, beams and similar, so as to not exert excessive pressure on the outer and inner

.layers of the cladding, such as cladding panels of internal or external walls. Examples of
filling materials, which may be utilized in wélls filling according to the invention also include:

stitched basalt wool blankets, elements on the basis of expanded polystyrene, insulating
fibrous materials, warming elements on the basis of perlite and other materials with similar

characteristics. As the sheet wall cladding material may be used, in particular, veneer boards, '
0SB, MDF boards, DSP cladding boards, wainscot wood boards and composite wood or

plastic, and also carpeting siding type and the type of materials with similar properties.

In one embodiment of the present invention in the wall constructions closed-section hollow
beam elements defining inner central space as described earlier can be utilized, made by a
continuous extruding method by means of a screw extruding device from a composition

including particulate or comminuted wood material or another particulate material or fibrous

material of natural origin, including plant origin, and a thermosetting resin. In this application,

empty central spaces of hollow beam elements can be filled with insulating material,

preferably in a form of bulk material, such as foamed polystyrene beads, granulated product,

perlite, etc. Beam elements utilized as a filling of walls have, preferably, rectangular or square

cross section. In said construction of walls said hollow beam elements can be arranged
horizontally, perpendicularly to the supporting pillars, and placed in pile one on another. Said
hollow beam elements can be also arranged in side by side configuration in parallel to said
supporting pillars, and while utilizing such configuration of wall constructions the
requirements related to finishing of walls both from inside and from outside are significantly
lower, because in a case of such walls a high smoothness of wall surface at once is obtained.

For example, for finishing external walls only gybsum-paperboard panels can be used of a
very low strength, subsequently decrease in material cost and workload connected with
finishing works can be ensured.

In case of using other fillings of walls for external and internal cladding the plate or sheet
finishing elements of a higher strength, deformation resistant under the load exerted by the
filling material, such as a veneer panels, OSB, MDF panels, DSP cladding and similar

materials of sufficient mechanical strength are used.
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Sample solutions of the wall design in the system according to the present invention are
shown in Figure 5a-5c. Figure 5a shows an embodiment of the walls of the building of two
stories height in the cross-section in which supporting pillars are utilized in the form of
adequately shaped corner 1.b, serial 1.a and T-shaped 1.c hollow beam elements 1, in which
the central empty spaces are filled with lightweight filling material 50 having thermo
insulation properties, preferably bulk material. Similarly, interior spaces of walls are filled
with thermo- and sound insulation material 50°, which is coated on the outside with a cover in
the form of plate or sheet cladding of the above mentioned kind. Fig. 5b shows an
embodiment of the building wall in the system according to the invention for a building of
four stores height, in a cross-section, using the supporting pillars in the form of adequately
arranged beam elements 1 forming, respectively, a corner “1”, serial “2” and T-type “3”
constructional joint, in which the empty inner spaces of hollow beam elements 1 are filled
with a heavy concrete 20, in which reinforcing skeleton 30 is embedded, and wherein internal
spaces of walls, between supporting pillars, are, filled with thermo- and sound insulating
material 50°, and a wall covering is provided with a cladding in the form of plate or sheet
cladding elements of the above discussed kind. Additionally on external sides the areas of
external walls adjacent to the positions of supporting pillars and their direct neighbourhood
are covered with thermo-insulating material. Fig. S¢c shows an embodiment of the wall part of
the building in the system according to the invention adjacent to window and door openings,
with mounted window opening, which said window opening is limited on both sides, looking
at the longitudinal direction of the wall by an appropriately placed serial hollow beam
elements having their empty central spacés filled with lightweight insulating material 50 of
the aforesaid type, for ensuring good insulation properties in places of window settlement and
simultaneous increased strength of the wall structure in those places. The similar solutions are
applied in relation to door openings. After erection of walls, during which holes are provided
to settle the windows and doors, the beam 15 reinforcing the bond is mounted on the contour
of the wall on the top of wall, between cladding layers made of sheet elements (Fig. 4b).
Ready outer wall structure has high technical parameters: thermal resistance R > 3m ocrw,
fire resistance in terms of capacity, integrity and insulation is at least REI 50.

After the erection of said vertical walls to a given level the floor slabs are placed, in the
embodiment according to the invention a store is made of reinforced-concrete monolithic
ribbed slabs made in the technology of lost shuttering using “Sandwich” type panels as shown,

for example, in a fragment in fig. 6a, b, c. “Sandwich” type panels or boards 21 are elements
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of lost shuttering in the construction of monolithic reinforced-concrete ribbed floor slab (Fig.
7a, 7b), that said boards are supported on beams 15 reinforcing the bond. “Sandwich” type
boards 21 can be manufactured using I-joists 25, for example, known in said Steico-system
explained above, or other I-joists (I-beams) or having similar profile, for example, showh in
Fig. 6d with a web made of hardboard or OSB board which combines two wooden flanges
25a, in the form of the chipboard element of solid section 25b, or from beams which are
connected by the bent metal profile 25c¢, or from wood-polymer composite 25d such as “liquid
wood”, or from the bent metal profile 25¢ (fig. 6d). Thermal insulating and soundproof
insulating material 23 is placed between the frame beams 25 of the “Sandwich” boards 21, for
example, inserts from fibrous material, for example, Rockwool type of mineral wool, mineral
wool mats, or stitched basalt wool blankets and similar materials, while from the top the
“Sandwich” board 21 is covered with material in the form of fibreboard or cardboard sheets
22, whereas from the ceiling side it is fitted with a finishing cladding of the sheet or plate
cladding material 24, for example of gypsum-cardboard boards, MDF boards and similar
materials.

Dufing manufacturing of a monolithic ribbed floor slab of reinforced concrete between laid
down Sandwich boards 21, in the spaces between adjacent boards the reinforced skeleton 28 is
arranged (Figure 7a, 7b, 7¢), and on the top at the upper side of the sandwich-type boards 21
reinforcing mesh 27 is arranged (Figure 7d) which can be combined with reinforcement
element positioned at the junction of the horizontal floor slab and the structure of vertical
supporting walls (Fig. 7e). After lying sandwich type boards 21 and prior to, or following
installation of reinforcement elements of the floor slab, respective supports 26,26a of the floor
are arranged from below in a form of beams and pillars of the reusable shuttering, whereby the ..,
individual slabs are supported on the respective beams and pillars of the reusable shuttering.
The elements of the reinforcing skeleton 28 are further arranged between Sandwich type
boards 21 (if they were not laid down earlier) (fig. 7c and d), preferably in a form of the
skeleton of triangular cross section, and then both, an upper board and a space of gaps
between Sandwich type boards 21 together with the reinforcement 28 arranged between them
are filled with a poured concrete.

The elements of the reused shuttering 26,26a can be removed after hardening of the concrete
filling, i.e. after about 7 days, starting from a time of pouring of the concrete. According to the
invention, in the proposed construction system, next store of the building, and all subsequent

stores and roof structure may be erected immediately after assembling the floor slab structure,
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without waiting for setting of a poured concrete mortar and dismantling of the reusable
shuttering, so that avoiding technological break, because proposed store construction is a self-
supporting structure, and layers of the concrete mortar serve only for imparting the appropriate
stiffness of the floor and damping of vibrations. The structure of the subsequent store of the
building can be mounted in a way similar to above described first store, also in relation to a
subsequent ceiling structure.

In Fig. 7e and f is presented an embodiment of the present invention relating to possible
preferred solution of a structure of a junction of monolithic reinforced-concrete ribbed floor
slab with the structure of the vertical wall, especially in the area of said supporting pillar in a
form of hollow beam element 1 with the inner central space. In Figure 7e another embodiment
is presented, in which a central inner space of said supporting pillar in a form of hollow beam
element 1 is not filled with concrete filling material and it doesn't have a reinforcement,
however, at an upper bearing side of a lower supporting pillar and at a lower bearing side of
an upper supporting pillar, along a wall contour, between panels of the wall sheet cladding 12,
a lower and upper beams 15 reinforcing the bond are arranged, which are mounted along a
contour.

In addition, in the space of the ceiling between those reinforcing beams 15, a reinforcement is
placed combined with reinforcing mesh 27 on the upper side of the reinforced-concrete floor
slab 31. In Fig. 7f is shown another embodiment of the invention, according to which said
empty central space of the supporting pillar consisting of beam elements 1 is flooded with
concrete filling material and has the reinforcement 32 extending along full height of a lower
pillar and upper pillar and a space between those pillars in the contour of monolithic
reinforced concrete floor slab 31, which reinforcement is connected to a reinforcing mesh 27
on upper side of said reinforcing-concrete floor slab 31 and an entire structure constituted by
said reinforced-concrete floor slab 31 and said inner central space of supporting pillars of the
building structure, together with an area connecting said pillars in a contour of a floor slab is
flooded with a concrete.

Said three-layered monolithic ribbed floor slab 31 made in a technology according to the
invention has good technical parameters related to strength, stiffness, sound insulation,
including sound suppression and fire resistance in the aspect of capacity, leak tightness and
insulating power on a level at least 60 min, REI 60.

According to the invention, different roof structures can be applied for making roof coverings

of buildings erected utilizing the construction system according to the present invention, for
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example, it can be truss gratings of wooden boards and/or beams of various configuration,
truss gratings of T-type beams of various configuration, truss, beam and structural
constructions of thin walled bent metal profiles.

In one embodiment of the invention the roof construction made of thin walled metal profiles
are shown (Fig. 4b). Structural, beam, truss roof structures are rested in the places of said
supporting pillars defined empty central space, preferably cylindrical, a head part of which 1s
reinforced in the rest part with a metal plate 9. Roof structures of thin walled metal profiles,
that were used in the embodiment of the invention together with said supporting pillars and
said floor slabs 31 form an uniform spatial construction system that ensures strength, stiffness
and durability of the building consistent with acceptable standards, also in the most difficult
geological and climate conditions, as well as reliability, proper thermal insulation, acoustic
insulation and fire resistance, while the assembling of the finished building is simple and cost-
effective in terms of workload and cost of materials.

It should be noted that the system of the present invention also provides ease of realization
and assembling of all necessary installation in a building, such as the electrical, water supply,
sewerage, heating and ventilation or air conditioning system, in the assembly of which empty
central spaces of supporting pillars of the present invention can be used. A characteristic
feature of the construction system of the present invention and its advantages, especially in the
case of filling the central spaces of said hollow beam elements forming the supporting pillars
with a lightweight concrete or heavy concrete is to obtain the particularly advantageous
structure and strength of said concrete arranged within said pillar (i.e. concrete beams), since
the binding of the poured concrete occurs in the confined space without moisture evaporation,
absorption of water by the shuttering elements, without excessive heating and heat loss, so in
the optimal conditions for proper binding of concrete. |
In the case of natural disasters such as fires, in buildings erected using the construction system
according to the present invention, even with substantial damages, it remains undamaged
concrete or a building skeleton made of reinforced concrete, which can be re-covered with the
relevant finishing and insulating materials which restore good utility condition for building

without excessive costs and in a very short time.
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Our case reference: 83P25394PL00
Claims _
1. A construction system for building, particularly for construction in a fast assembling

of skeleton type buildings for various applications, founded on a foundation part (11),
comprising supporting skeleton pillars consisting of at least one or more closed-section
hollow beam elements (1) each defining an inner central space, floor structure, wall structures
and a roof structure, characterized in that at least one closed-section hollow beam element (1)
or more closed-section hollow beam elements forming the supporting skeleton pillars are
made of a composition comprising at least filling material consisting of particulate, ground or
short-fibre material of natural origin, preferably a comminuted and/or broken-up wood
material and at least one binding substance containing a thermosetting resin, which
composition is extruded by a continuous extruding method using an extruding device,
preferably such as a screw extruder.

2. The construction system according to claim 1, characterized in that the empty inner
central space (1°) defined by hollow beam elements (1) constituting the supporting pillars has
a shape of longitudinal channel of a substantially circular cross section, a surface of which is
provided with a continuous groove in a shape similar to the thread contour, extending along
the screw line over entire length of the close-section beam element (1).

3. The construction system according to claim 1, characterized in that, the closed-section
hollow beam element (1) has the cross sectional area of the internal channel of about half of
the total transverse cross sectional area of said hollow beam element (1).

- 4. The construction system according to claim 1, characterized in that as a binding
substance in the closed-section beam element (1) at least one thermosetting resin selected
from the group consisting of urea-formaldehyde resins, phenol formaldehyde resins,
formaldehyde-melamine resins and/or urea-melamine-formaldehyde resins in a total amount
from 4% to 30% by weight is used.

5. The construction system according to claim 1, characterized in that the filling material
used in the composition for manufacture of closed-section beam elements comprises wood
particulates or pieces and/or short fibre bulk materials of plant origin, preferably cellulose
fibres and/or fibres obtained from natural minerals, preferably basalt or glass fibres.

6. The construction system according to one of claims 1-5, characterized in that the

supporting pillars comprising at least one or more closed-section hollow beam elements, each
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defining an inner central space, have an external shape of miscellaneous shaped cfoss
sections, which shape is adapted to the construction of series (1.a), corner (1.b), T-type (1.c)
and/or cruciform (1.d) constructional joint, while the inner central space (1°) defined within
closed-section hollow beam elements of the pillars is provided with a filling comprising at
least one material selected from the group consisting of: insulating material, concrete,
reinforced concrete and/or a high quality pre-tensioned reinforcement, preferably tensioning
member (40), which filing (10) facilitate the erection of building structures up to 4 stories
high in normal geological conditions, as well as in difficult geological conditions, for example
in ground settlements, mining damages, seismic hazards, landslide areas and in areas of
hurricanes occurrence.

7. The construction system according to one of claims 1-6, characterized in that, the
walls are made of cladding panels (12) and are constructed of a cladding in a form of sheet
cladding particleboards fastened on opposite sides to the supporting skeleton pillars
constituted by one or more closed-section beam elements (1), wherein the wall space defined
between cladding panels is filled with efficient insulating material (50”), the distance between
cladding panels is defined on the basis of heat calculation while ensuring the wall thermal
resistance of at least R= 3,0 m’C/W or more and the fire resistance of at least REI 50, wherein
variety of filling materials are used that are arranged between ciadding panels, as well as are
used as a filling of the inner central space of the closed-section hollow beam elements (1), for
example, such as selected from a group consisting of mineral wool, basalt wool, foamed
polystyrene panels and/or insulating bulk material and similar materials of thermo-
insulating and soundproof properties.

8. The construction system according to one of claims 1-6, characterized in that, the wall
structures are made of closed-section hollow beam elements (1) each defining a central inner
space that are arranged between supporting skeleton pillars, forming a filling (507) ‘of walls,
wherein said hollow beam elements can be stacked in a pile in perpendicular direction with
regards to said skeleton pillars and/or they can be arranged in side by side configuration
parallel to said skeleton pillars.

9. The construction system according to one of claim 8, characterized in that closed-
section hollow beam elements, each defining a hollow inner space arranged to form wall
structures, preferably have said central inner space filled with insulating material, for example

such as selected from a group consisting of mineral wool, basalt wool, petlite, foamed
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polystyrene, as well as other insulating bulk and/or granulated material exhibiting thermo-
insulating and soundproof properties.

10. The construction system according to one of claims 1-9, characterized in that, the floor
structure comprises monolithic, reinforced-concrete, ribbed slabs (31) made utilizing a lost
shuttering method, wherein the lost shuttering is made in the form of “sandwich” plates (21)
in which I-joists beams are utilized that are provided with a clean ceiling lining (24) of sheet
materials boards, and wherein internal space defined between opposite boards is filled with an
efficient, soundproof and thermo insulating filling material, while thickness of the “sandwich”
type panels (21) and the distance between opposite boards facilitate to obtain T-type cross
section of reinforced concrete beam adjusted to the required loads and span of said slabs up to
max. 9 metres, ensuring simultaneously required standards for bending strength and the
tensile strength, as well as stiffness, soundproof, thermal insulation properties and a fire
resistance of the structure exceeding at least of REI 60.

11.  The construction system according to claims 1-10, characterized in that it includes a
roof structure made of metal profiles in a form of trusses (8), preferably of bent thin walled
galvanized metal profiles.

12.  The construction system according to one of claims 1-11, characterized in that the roof
structure is made in the form of truss (8) of different configurations of bent metal thin walled
galvanized profiles, wherein in a supporting part of a truss structure (8) a metal plate (9) is
provided with an opening for passing through of the reinforcement, preferably a tension
member (40) and its attachment to a building structure, wherein the tension member passes
through said inner empty central space of a closed-section hollow beam element (1) of a
supporting pillar and is fastened to a foundation part (11) of the building.

13.  The construction system according to one of claims 1-12, characterized in that,
between said skeleton structure vertical supporting pillars comprising one or more closed-
section hollow beam elements (1) defining inner central space any possible spacing can be
used, depending on an architectonic design of the building, but not exceeding 9 metres
distance, while maintaining the condition that in a transverse cross-section of the building said
supporting pillars, said reinforced concrete ceiling beams, provided between said lost
shuttering of “sandwich” type plates (21) and said trusses (8) of thin walled galvanized metal

profiles of a roof structure are arranged in one plane.
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AMENDED CLAIMS
received by the International Bureau on 05 August 2011 (05.08.2011)

1. (amended) A construction system for building, particularly for construction in a
fast assembling of skeleton type buildings for various applications, which can be founded on a
foundation part (11), comprising main structural elements that are joined together for
obtaining a compact and durable construction of buildings, said main structural elements
include: supporting skeleton pillars of the skeleton consisting of at least one or more closed-
section hollow beam elements (1) each defining a hollow central space; monolithic
reinforced-concrete ribbed floor slabs (31) made utilizing a lost shuttering method, walls
made of cladding panels (12) with a filling of spaces between the panels with a thermo
insulating filling material and a roof structure, characterized in that at least one closed-section
hollow beam element (1) or ‘more closed-section hollow beam elements forming the
supporting skeleton pillars are produced by continuous extrusion method using a screw
extrusion device from a composition comprising at least filling material consisting of
particulate, ground or short-fibre material of natural origin, preferably a comminuted and/or
broken-up wood material and at least a binder substance, such us a thermosetting resin,
selected from the group consisting of urea-formaldehyde resins, phenol formaldehyde resins,
formaldehyde-melamine resins and/or urea-melamine-formaldehyde resins, which resign
while heating pass irreversibly to the solid state, and wherein the empty central space (1°)
defined by closed-section hollow beam elements (1) constituting the supporting pillars has a
shape of longitudinal channel of a circular cross section, a surface of which is provided with a
continuous groove in a shape similar to the thread contour, extending along the screw line
over entire length of the close-section beam elemént (D).
2. (deleted)
3. (unchanged) The construction system according to claim 1, characterized in that,
the closed-section beam element (1) has the cross sectional area of the internal channel of
about half of the total transverse cross .sectional area of said profiled beam element (1).
4. (amended) The construction system according to claim 1, characterized in that in the
closed- section beam element (1) at least one thermosetting resin is contained in a total

amount from 4% to 30% by weight, which is used as a binding substance.

AMENDED SHEET (Article 19)



WO 2011/152741 PCT/PL2010/000046
24

5. (unchanged) The construction system according to claim 1, characterized in that
the filling material used in the composition for manufacture of closed-section beam elements
comprises wood particulates or pieces and/or short fibre bulk materials of plant origin,
preferably cellulose fibres and/or fibres obtained from natural minerals, preferably basalt or
glass fibres.

6. (unchanged) The construction system according to one of claims 1-5, characterized
in that the supporting pillars comprising at least one or more closed section longitudinal
profiled elements with a hollow central space have an external shape of miscellaneous shaped
cross sections, which shape is adapted to the construction of series (1.a), corner (1.b), T-type
(1.c) and/or cruciform (1.d) constructional joint, while the inner central space (1) defined
within closed-section hollow beam elements of the pillars is provided with a filling
comprising at least one material selected from the group consisting of: insulating material, '
concrete, reinforced concrete and/or a high.quality pre-tensioned reinforcement, preferably
tensioning member (40), which filing (10) facilitate the erection of building structures up to 4
stories high in normal geological conditions, as well as in difficult geological conditions, for
example in ground settlements, mining damages, seismic hazards, landslide areas and in areas
of hurricanes occurrence. |

7. (unchanged) The construction system according to one of claims 1-6, characterized
in that the walls made of cladding panels (12) are constructed of a cladding in a form of sheet
cladding particleboards fastened on opposite sides to the supporting skeleton pillars
constituted by one or more close-section beam elements (1), and the space defined between
cladding panels is filled with efficient insulating material (50°), the distance between cladding
panels is defined on the basis of heat calculation while ensuring the wall thermal resistance of
at least R= 3,0 m"C/W or more and the fire resistance of at least REI 50, wherein variety of
filling materials are used that are arranged between cladding panels, and as a filling of the
hollow central space of the close-section beam elements (1), for example such as selected
from a group consisting of mineral wool, basalt wool, foamed polystyrene panels, as well as
insulating bulk material and similar materials of thermo insulating and soundproof properties.
8.(unchanged) The construction system according to one of claims 1-6, characterized
in that the walls structures are made of one or more closed-section beam elements (1) each

deﬁning a hollow inner space, that are arranged between supporting skeleton pillars, forming
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a filing (50°) of walls, wherein said hollow beam elements can be stacked in a pile in

perpendicular direction with regards to skeleton pillars and/or they can be arranged in side by

side configuration parallel to the skeleton pillars.

9. (unchanged) The construction system according to one of claim 8, characterized in

that closed-section beam elements, each defining a hollow inner space arranged to form wall

structures, preferably have said central inner space filled with insulating material, for example

such as selected from a group consisting of mineral wool, basalt wool, perlite, foamed
polystyrene, as well as other insulating bulk and/or granulated material exhibiting thermo-

insulating and soundproof properties.

10. (unchanged) The construction system according to one of claims 1-9, characterized

in that the floor structure comprises monolithic, reinforced concrete, ribbed slabs (31) made

utilizing a lost shuttering method, wherein the lost shuttering is made in the form of
“sandwich” plates (21) in which I-joists beams are utilized that are provided with a clean

ceiling lining (24) of sheet materials boards, and wherein internal space defined between

opposite boards is filled with an efficient, soundproof and thermo insulating filling material,

while thickness of the “sandwich” type panels (21) and the distance between opposite boards

facilitate to obtain T-type cross section of reinforced concrete beam adjusted to the required

loads and span of said slabs up to max. 0,9 metres, ensuring simultaneously required

standards for bending strength and the tensile strength, as well as stiffness, soundproof,

thermal insulation properties and a fire resistance of the structure exceeding at least of REI

60.

11. (unchanged) The construction system according to claims 1-10, characterized in

that it includes a roof structure made of metal profiles in a form of trusses (8), preferably of
bent thin walled galvanized metal profiles.

12. (unchanged) The construction system according to one of claims 1-11,

characterized in that the roof structure is made in the form of truss (8) of different

configurations of bent metal thin walled galvanized profiles, wherein in a supporting part of a |
truss structure (8) a metal plate (9) is provided with an opening for passing through of the
reinforcement, preferably a tension member (40) and its attachment to a building structure,
wherein the tension member passes through said inner empty central space of a closed-section
hollow beam element (1) of a supporting pillar and is fastened to a foundation part (11) of the
building.

AMENDED SHEET (Article 19)
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13. (unchanged) The construction system according to one of claims 1-12,
characterized in that between the skeleton structure vertical supporting pillars comprising
one or more closed-section hollow beam elements (1) defining inner central space any
possible spacing can be used, depending on an architectonic design of the building, but not
exceeding 9 metres distance, while maintaining the condition that in a transverse cross-section
of the building said supporting pillars, said reinforced concrete ceiling beams, provided
between said lost shuttering of “sandwich” type plates (21) and said trusses (8) of thin walled

galvanized metal profiles of a roof structure are arranged in one plane.

AMENDED SHEET (Article 19)
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