wo 2020/005083 A 1 |0 0000 KO0 Y0 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
02 January 2020 (02.01.2020)

‘O 00 00 O 0 O 0
(10) International Publication Number

WO 2020/005083 Al

WIPO I PCT

(51) International Patent Classification:
E04C 2/296 (2006.01) E04C 2/38 (2006.01)

(21) International Application Number:
PCT/PL2019/000038

(22) International Filing Date:
29 April 2019 (29.04.2019)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

P426106 28 June 2018 (28.06.2018) PL

(72) Inventor; and
(71) Applicant: SOWA, Andrzej [PL/PL]; ul. Worpie 6 lok.17,
PL-41-906 Bytom (PL).

(74) Agent: MALACHOWSKI, Marian; Kancelaria Paten-
towa Malachowski Marian, ul. Batorego 5/6, PL-41-902
Bytom (PL).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW, KZ,LA,LC,LK,LR,LS,LU, LY, MA, MD, ME,

MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
of inventorship (Rule 4.17(iv))

Published:
with international search report (Art. 21(3))

(54) Title: SYSTEM OF STRUCTURAL SANDWICH PANELS

A-A
- 3,51\@\ 11 2
.2a. YA
22 N
% 7
I~
,§/ 2%
4/ _8,//
Fig 3
A-A
6a 1 2 2310 7333 1
i [ wj"v\‘ / ‘/ﬁr 2
LN N/

Fig 4

(57) Abstract: System of structural sandwich panels made of pan-
els joined together by fasteners in the form of profiled side edges
wherein it consists of base structural sandwich panels (A) intercon-
nected by means of an internal connection (P), wherein the base
structural sandwich panel (A) contains a heat-insulating core (1), to
both surfaces of which metal sheets (2) are bonded, and in the side
planes along the panel's entire length, supporting beams (3) in the
form of composite wooden slats (3a) and (3b) are placed, whereas
the metal sheets (2), along their longitudinal edges, are arched in-
wards forming longitudinal vertical reinforcements (2a) which are
fastened to the supporting beams (3) by adhesive bonding or by me-
chanical connection, whereas between the longitudinal vertical re-
inforcements (2a) there is a gap (2b) with at least one flexible seal-
ing element (7) provided at its periphery, whereas in the upper and
lower planes inside the base structural sandwich panel (A), along
its entire width, counter beams (11a) are set between the support-
ing beams (3), and on the outside terminal channel sections (11) are
fixed, whereas in the plane of the base structural sandwich panel (A)
there are lateral openings (6a) for fastening the supporting beams (3)
of the base structural sandwich panels (A) by means of chipboard
screws (13).
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System of structural sandwich panels

The invention relates to a system of structural sandwich panels used in the
construction of pavilions, garages and small industrial and commercial buildings as

well as fences or road noise barriers.

The Polish patent specification PL 212802A describes a construction
sandwich panel having a core made of foamed polyurethane or foamed polystyrene,
~ characterized in that the core is coated on both sides with a layer of epoxy resin in

which glass fibres are embedded. The core has one or more metal profiles
permanently fixed therein.

Polish patent application P.355128 discloses a modular sandwich panel the
inner filling layer of which is made of expanded polystyrene panels separated from
each other by a metal profile reinforcement. External claddings made of laminate are

bonded to the side walls of the filling layer and reinforcement.

The Polish patent application P.398951 discloses a hybrid sandwich panel for
use as an element of wall and/or roof structure, particularly in industrial, storage or
commercial buildings. The hybrid sandwich panel, provided with a core arranged
between the claddings, is characterized in that in the core having the form of a
polyurethane filling there are spacers arranged in the form of rigid bodies, set
preferably parallel to the long side of the panel. At least one side of the spacers
adhere to the inner surface of the claddings, whereas the core with the spacers may

comprise one or more layers.
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The Polish patent application P.323952 discloses a structural sandwich panel
for use in the construction of small residential or utility buildings, the panel having an
outer and inner wall, between which a wooden support structure in the form of a
lattice and layered stiffening elements arranged alternately longitudinally and
transversely, preferably in the form of reed or wood chips or twigs, are embedded in

expanded polyurethane.

The Polish utility model specification PL 064355 describes a wall sandwich
panel having metal cladding and insulating core filling the space between the
claddings and comprising profiled fasteners in the form of splines and recesses at its
ends, characterized by the fact that the inner surfaces of the splines located at the
inner recesses are inclined and they converge into inclined sections, while the outer
surfaces of the splines located at the outer recesses are inclined in the same
direction as the inner surfaces of the splines and they converge into sections inclined
in the same direction as the sections located at the inner recesses. The inclined
sections end with edges arched in the same direction, whereas the edges of the
inner recess sections point towards the core of the panel. The splines and inner

recesses are of matching trapezium shapes with rounded smaller base.

The object of the invention is a system of structural sandwich panels which, by
combining a suitably profiled metal sheet with wooden elements and/or metal
elements, can independently form a self-supporting wall or a flat roof of a building
without using additional supporting structures, transverse bracing or external

connectors.

The system of structural sandwich panels according to the invention consists
of base structural sandwich panels interconnected by means of an internal
connection. The base structural sandwich panel contains a heat-insulating core, to
both surfaces of which a metal sheet is bonded, the main task of the latter being to
counteract oblique stresses of the system panel, and in the side planes along the
panel's entire length, supporting beams are placed. The metal sheets, along their
longitudinal edges, are arched inwards forming longitudinal vertical reinforcements
fastened to the supporting beams by adhesive bonding or by mechanical connection.

Between the longitudinal vertical reinforcements there is a gap inside which mounting
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holes are located with tubes fixed therein, and there is at least one flexible sealing
element provided at their periphery. In the upper and lower planes inside the base
structural sandwich panel, along its entire width, counter beams are set between the
supporting beams, and terminal channel sections are fixed on the outside. A nut is
attached to the section for binding together the base structural sandwich panels with
a bolt. In the plane of the base structural sandwich panel there are lateral openings in
which plugs are detachably mounted. The supporting beams are made of a section in
the form of a U-shaped metal channel, with adhesive bonded composite wooden
slats set inside the section, whereas all elements of the supporting beam located
inside the section are bound together by adhesive bonding, while the section's
external surfaces are also fixed to the core and to internal surfaces of the metal
sheets by adhesive bonding.

In another embodiment the supporting beam is in the form of composite wooden
slats.

In still another embodiment, the base structural sandwich panels are set with
their shorter sides in a horizontal position in the internal space of vertical posts
having the form of H-sections to form a property fence or road noise barriers.

In a different embodiment, the system of structural sandwich panels consists
of base structural sandwich panels joined together by an internal connection,
whereas the base structural sandwich panel contains a heat-insulating core, to both
surfaces of which a metal sheet is bonded, the main task of the latter being to
counteract oblique stresses of the system panel, and in the side planes along the
panel's entire length, supporting beams are placed, the latter in the form of wooden
slats. The metal sheets, along their longitudinal edges, are arched inwards forming
longitudinal vertical reinforcements which are fastened to the supporting beams by
adhesive bonding or by mechanical connection. Between the longitudinal vertical
reinforcements there is a gap at the periphery of which there is provided at least one
flexible sealing element, whereas in the upper and lower planes inside the base
structural sandwich panel, along its entire width, counter beams are set between the
supporting beams, and terminal channel sections are fixed on the outside. In the
plane of the base structural sandwich panel there are lateral openings for fastening
the supporting beams of the base structural sandwich panels by means of chipboard

screws. In lateral openings plugs are detachably mounted.
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In another embodiment, the base structural sandwich panels according to the
above embodiment, are set with their shorter sides in a horizontal position in the
internal space of vertical posts having the form of H-sections to form a property fence

or road noise barriers.

The system of structural sandwich panels according to the invention enables
the construction of small building objects, without the use of additional external or
internal structural elements, which reduces costs and speeds up assembly at the
construction site. The internal system of structural panel connections, with no
additional external elements, makes it possible to maintain the smoothness of the
joined segments, and improves the appearance of building structures constructed

with the use of this system.

The accompanying drawings show some embodiments of the invention,
wherein: Fig. 1 shows the front view of the base structural sandwich panel with
exposed internal mounting holes and lateral openings, Fig. 2 shows the front view of
a segment comprising three interconnected base structural sandwich panels of Fig
1, Fig. 3 shows an A - A section of the base structural sandwich panel of Fig. 1
according to the first embodiment, Fig. 4 shows the internal "P" connection of the
base structural sandwich panels of Fig. 3, Fig. 5 shows an A - A section of the base
structural sandwich panel of Fig. 1 according to the second embodiment, Fig. 6
shows the internal "P" connection of the base structural sandwich panels of Fig. 5,
Fig. 7 shows an A - A section of the base structural sandwich panel of Fig. 1
according to the third embodiment, Fig. 8 shows the internal "P" connection of the
base structural sandwich panels according to the third embodiment, Fig. 9 shows a
segment of interconnected base structural sandwich panels assembled in a

horizontal position and used to construct a road noise barrier.

Example |

A system of structural sandwich panels consists of base structural sandwich
panels A interconnected by means of an internal connection P (Fig. 2). The basic
structural sandwich panel A (Fig. 3) contains a heat-insulating core 1 made of
expanded polystyrene or polyurethane or insulation wool to both sides of which a
corrosion-protected metal sheet 2 is adhesive bonded, the key task of the metal
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sheet is to counteract oblique stresses of the system panel and to protect the core 1
against oxidation. Supporting beams 3 of composite structure are placed in the side
planes along the entire length of the base structural sandwich panel A (Fig. 3),
wherein the supporting beams are made of a section 4 in the form of a U-shaped
metal channel, with adhesive bonded composite wooden slats 3a and 3b set inside
the section. All elements of the supporting beam 3 located inside section 4 are bound
together by adhesive bonding, while the external surfaces of section 4 are also fixed
to the core 1 and to internal surfaces of metal sheet 2 by adhesive bonding. The
metal sheets 2, along their longitudinal edges, are arched inwards forming additional
longitudinal vertical reinforcements 2a which protect the supporting beam 3 against
warping, which in turn increases the load-bearing capacity of the building object. The
longitudinal vertical reinforcements 2a are connected to the supporting beams 3 by
adhesive bonding or mechanically by screws or by means of nails 12. Between the
longitudinal vertical reinforcements 2a there is a gap 2b inside which mounting holes
6 are located, and there are flexible sealing elements 7 provided at their periphery
(Fig. 4). A tube 9 is set transversely in the opening 6 to maintain flow through this
opening in the heat-insulating core 1. In the upper and lower planes inside the base
structural sandwich panel A (Fig. 1), along its entire width, counter beams 11a are
set between the supporting beams 3, and terminal channel sections 11 are fixed on
the outside. A nut 8 is attached to section 4 to facilitate connecting with bolt 10. This
manner of joining individual panels into larger segments results in a strong and tight
connection of the supporting beams 3 of the joined panels. Alternatively, for instance
when corner panels are joined at right angles, lateral openings 6a are made in the
base structural sandwich panel A, which allow bolts 10 to be tightened bypassing the
mounting hole 6. After the assembly is completed, typical plugs, not shown in the
drawings, are fitted in the lateral openings 6a.

Example li
In another embodiment (Fig. 5, Fig. 6), the structural sandwich panel system
has the same structure as the system in the first example, whereas the supporting

beam 3 has the form of composite wooden slats 3a and 3b.
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Example lil

In this embodiment (Fig. 7, Fig. 8), the structural sandwich panel system has
the same structure as the system in the second example, whereas the heat-insulating
core 1 has no opening 6 and no tube 9 transversely set therein, and the connecting
element used instead of bolt 10 is a chipboard screw 13 set at an angle, where the

only way of accessing the screw with a tightening tool is via appropriately shaped
opening 6a.

Example IV

In another embodiment, the base structural sandwich panel systems A
described in examples | - lll are set horizontally with their shorter sides in the internal
space of vertical posts 14 having the form of H-sections to construct a property fence

or road noise barriers.

The solution according to the invention allows the construction of walls, roofs,
floors in such objects as garages, summer houses, commercial pavilions, small
buildings, cooling towers, whereas these structures do not require the use of
additional framework for bracing. In addition, the structural sandwich panels mounted
horizontally are used to build property fences or road noise barriers or other modular

building structures.
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Claims

1. A system of structural sandwich panels made of panels joined together by
fasteners in the form of profiled side edges characterized in that it consists of
base structural sandwich panels (A) interconnected by means of an internal
connection (P), wherein the base structural sandwich panel (A) contains a
heat-insulating core (1), to both surfaces of which metal sheets (2) are
bonded, and in the side planes along the panel's entire length, supporting
beams (3) are placed, whereas the metal sheets (2), along their longitudinal
edges, are arched inwards forming longitudinal vertical reinforcements (2a)
which are fastened to the supporting beams (3) by adhesive bonding or by
mechanical connection, whereas between the longitudinal vertical
reinforcements (2a) there is a gap (2b) inside which mounting holes (6) are
located with tubes (9) fixed therein, and there is at least one flexible sealing
element (7) provided at their periphery, whereas in the upper and lower planes
inside the base structural sandwich panel (A), along its entire width, counter
beams (11a) are set between the supporting beams (3), and on the outside
terminal channel sections (11) are fixed, whereas a nut (8) is attached to the
section (4) for binding together the base structural sandwich panels (A) with
bolt (10).

2. System according to claim 1 characterized in that in the plane of the base
structural sandwich panel (A) there are lateral openings (6a) in which plugs
are detachably mounted.

3. System according to claim 1 or 2 characterized in that the supporting beams
(3) are made of a section (4) in the form of a U-shaped metal channel, with
adhesive bonded composite wooden slats (3a) and (3b) set inside the section,
whereas all elements of the supporting beam (3) located inside the section (4)
are bound together by adhesive bonding, while the section's external surfaces
are also fixed to the core (1) and to internal surfaces of the metal sheets (2) by
adhesive bonding.
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4. System according to claim 1 or 2 or 3 characterized in that the supporting

beam (3) is in the form of composite wooden slats (3a) and (3b).

5. System according to claim 1 or 2 or 3 or 4 characterized in that the base
structural sandwich panels (A) are set with their shorter sides in a horizontal
position in the internal space of vertical posts (14) having the form of H-
sections to form a property fence or road noise barriers.

6. A system of structural sandwich panels made of panels joined together by
fasteners in the form of profiled side edges characterized in that it consists of
base structural sandwich panels (A) interconnected by means of an internal
connection (P), wherein the base structural sandwich panel (A) contains a
heat-insulating core (1), to both surfaces of which metal sheets (2) are
bonded, and in the side planes along the panel's entire length, supporting
beams (3) in the form of composite wooden slats (3a) and (3b) are placed,
whereas the metal sheets (2), along their longitudinal edges, are arched
inwards forming longitudinal vertical reinforcements (2a) which are fastened to
the supporting beams (3) by adhesive bonding or by mechanical connection,
whereas between the longitudinal vertical reinforcements (2a) there is a gap
(2b) with at least one flexible sealing element (7) provided at its periphery,
whereas in the upper and lower planes inside the base structural sandwich
panel (A), along its entire width, counter beams (11a) are set between the
supporting beams (3), and on the outside terminal channel sections (11) are
fixed, whereas in the plane of the base structural sandwich panel (A) there are
lateral openings (6a) for fastening the supporting beams (3) of the base

structural sandwich panels (A) by means of chipboard screws (13).

7. System according to claim 6 characterized in that in lateral openings (6a)
plugs are detachably mounted.

8. System according to claim 6 or 7 characterized in that the base structural
sandwich panels (A) are set with their shorter sides in a horizontal position in
the internal space of vertical posts (14) having the form of H-sections to form a

property fence or road noise barriers
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