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Description
Field of technology

[0001] Sandwich load carrying panel, reinforcement of
sandwich load carrying panel, load carrying frame, at-
tachment of sandwich load carrying panels, heat transfer,
fire safety.

Description of technical problem

[0002] Cutouts in construction sandwich load carrying
panels, or construction panels cause mechanical prop-
erties of sandwich load carrying panels to significantly
deteriorate. Due to this problems the sandwich load car-
rying panels must be reinforced on weak points which is
usually carried out with sub-frames of various materials
or reduction of distances between supports of sandwich
load carrying panels.

[0003] The present solution is solving technical prob-
lem of reinforcement of construction sandwich load car-
rying panels weakened due to cutouts in panels whereas
the invention is technically simple and affordable. Invent-
ed reinforcement of sandwich load carrying panels does
not cause additional heat loss, does not cause deterio-
ration of fire safety and at the same time it is appropriate
fundament for quality building of windows, doors and oth-
er elements of construction elements, air ducts ...

State of the art

[0004] The solutions currently available for cutouts of
sandwich load carrying panels do not offer solutions by
the manufacturers of sandwich load carrying panels to
improve mechanical properties deteriorated due to cut-
outs (e.g. due to windows, doors, ...).

[0005] US 3,037,589 shows the panel (wall) according
to the preamble of claim 1 having inner metal skin and
outer metal skin, and insulation filler between them which
may be of any suitable light weight insulation material
[0006] So far the manufacturers of sandwich load car-
rying panels have been forwarding information to buyers
or assembly crews that appropriate sub-frame has to be
constructed of steel, aluminum or similar beams of any
material capable of load carrying said panel cannot sus-
tain due to cutout..

[0007] Construction of sub-frame in so far known so-
lutions requires knowledge of additional horizontal (or
vertical) beams for attaching of edge of cutout of sand-
wich load carrying panel whereas this sub-frame is usu-
ally covered with decorative edge. From the inner side
this sub-frame can usually be seen and usually bother-
some for the buyer.

[0008] During past years much research was done on
influence of size and form of cutout on loss of load car-
rying capacity of sandwich load carrying panels. For that
purpose several experiments were carried out in various
institutions, universities and companies. The computa-
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tions are usually performed using differential or integral
numerical methods (finite element method, finite differ-
ence method, finite volume method, boundary element
method ...) whereas finite element method can be found
most frequently.

[0009] The basic criteria for said experiments and com-
putations are in particular:

- loss ofload carrying capacity from viewpoint of bend-
ing stress needed to be taken over by sandwich load
carrying panels and causing deformation in attach-
ment point (where failure occurs), and

- problem of limiting load carrying capacity due to fail-
ure on middle support-buckling of lower metal sheet
(due to stress due to various temperatures the sand-
wich load carrying panels deforms itself and buckles
on middle support-therefore fails)

[0010] In the literature several publications can be
found for determining various factors and limitations dur-
ing use of sandwich load carrying panels with cutouts,
however, with no shown solutions for increase of load
carrying capacity of panels weakened by cutouts. In par-
ticular cases were analyzed, deformations determined
and failure locations shown for simulation of various
loads on different sandwich load carrying panels.

Description of new solution

[0011] Described invention shows reinforcement of
sandwich load carrying panel or construction panel by
replacing visible sub-frame with a frame built into the
sandwich load carrying panel as defined in claim 1.
[0012] This invention relates to system of strengthen-
ing or self-carrying sandwich panel on weakened spots.
Typical weakening is cutout in said panel for building in
of windows, doors, air ventilation needs, or general pen-
etrations. The system shown in this application has sig-
nificantly increased load carrying capability deteriorated
due to cutout of part of sandwich load carrying structure
whereas the sandwich panel is comprise of two thin load
carrying covering layers and soft shear carrying core.
The outer layers may be of different materials, for exam-
ple of any metal sheet or thin layer of carbon fiber or glass
fiber with joining polymer material. The core can be com-
prised of various materials such as for example poly-
urethane foam, mineral wool, glass wool, honeycomb or
any other preferred insulation filling.

[0013] Self carrying sandwich panels may be straight,
bent, finned or designed in any other manner which does
not limit the scope of this invention. In addition, the es-
sence of this invention is notlimited by form of weakening
or cutout.

[0014] As far as cutout stress is concerned the rein-
forcement is performed in such a fashion to take over as
much as basic load as possible. In this invention present-
ed reinforcement of sandwich load carrying panel takes
over at least 80% of basic load. The reinforcement frame
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should not be too rigid as this would result in inability to
bent partially with sandwich load carrying panel. If the
frame is appropriately slim (i.e. correctly rigid) this is ben-
eficial as the whole system operates similarly to sandwich
load carrying panel which bends during loading and re-
turns in initial position. If the frame would be too rigid this
would mean particularly problematic situation for confec-
tion between frame and sandwich load carrying panel
and for failure of glue due to large local shear stress. On
the other side too rigid frame would result in higher in-
vestment in material for the frame (costs).

[0015] For correct embodiment of solution shown in
this application of reinforcement of sandwich load carry-
ing panel is of particular relevance choice of frame of
appropriate elasticity so the frame partially takes over
the loads and behaves under these loads similarly to
sandwich load carrying panel of full cross-section.
[0016] With building in the frame there is reduced
transfer of load onto the neighboring load carrying panels
which favors allowable distances between supports
which have been preselected based on experiments for
each type of product and system of built (single field, two
field, several field). With solution as shown one may use
tables of allowable distances and static calculations also
for sandwich load carrying panels with cutouts as the
system is know and can be officially recognized using
standardized tests as statically verified system.

[0017] Solution as shown in this invention also satisfies
requirements of construction physics:

no heat bridges, satisfies requirements for fire safety
etc. In addition the invention shows reinforcement of
sandwich load carrying panels as appropriate foun-
dation for quick and quality assembly of construction
elements and ventilation or air conditioning units into
said panels.

[0018] Typical examples of use of said reinforcement
of sandwich load carrying panels are cutouts for insertion
of windows or doors whereby on each panel one or sev-
eral cutouts can be made.

[0019] Below the essence of invention is presented in
more detail with description of preferred embodiments
and attached figures whereby the figures form part of this
patent application and show:

Figure 1 shows sandwich load carrying panel 1 not
forming part of the invention reinforcement frame 2,
load carrying cover layer 3, shear carrying core 4,
insulation interface 5.

Figure 2 shows sandwich load carrying panel 1, re-
inforcement frame 2, load carrying cover layer 3,
shear carrying core 4, insulation interface 5.

Figure 3 shows reinforcement frame 2, load carrying
cover layer 3, shear carrying core 4, glue 6.
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Figure 4 shows sandwich load carrying panel 1, re-
inforcement frame 2, load carrying cover layer 3,
shear carrying core 4, insulation interface 5, con-
necting load carrying element 7.

Figure 5 shows reinforcement frame 2, load carrying
cover layer 3, shear carrying core 4, insulation inter-
face 5, attachment element 8.

Figure 6 shows reinforcement frame 2, load carrying
cover layer 3, shear carrying core 4, connecting load
carrying element 7, attachment element 8.

[0020] As shown in fig. 1 sandwich load carrying panel
1 not forming part of the invention is comprised of two
thin load carrying cover layers 3 and shear carrying core
(filling core) 4. Through sandwich load carrying panel 1
there is penetration or cutout (for insertion of construction
elements, for need of ventilation ...) whereby the load
carrying capacity of said panel 1 is significantly lowered.
To increase load carrying capacity of weakened sand-
wich load carrying panel 1 there are reinforcement 2
glued on both sides on load currying cover layers 3 using
glue 6 (figure 3), said reinforcements 2 interconnected
with interfaces capable of carrying shear, preferably in-
sulation interfaces - bridges 5. Necessary number of in-
sulation interfaces - bridges 5 depends on size and form
of said cutout. Part of load is transferred onto glued re-
inforcements which would otherwise be carried by cutout
part of the sandwich load carrying panel 1. Each of rein-
forcements 2 forms axially and bending stress resistant
frame which is formed according to shape of penetration.
Each of reinforcements 2 is glued along the edges of
cutout ontorespective load carrying cover layer 3 of sand-
wich load carrying panel 1. With gluing the continuous
transfer of load from thin load carrying cover layer 3 onto
reinforcement 2 is achieved.

[0021] The embodiment in figure 2 shows each of
sandwich load carrying panels 1 is comprised of two thin
load carrying cover layers 3 and shear carrying core (filler
core) 4. Through sandwich load carrying panel 1 there
is penetration or cutout (for insertion of construction el-
ements, for need of ventilation ...) whereby the load cur-
rying capacity of said panel 1 is significantly lowered. To
increase load carrying capacity of weakened sandwich
load carrying panel 1 there are reinforcement 2 glued on
both sides on load currying cover layers 3 using glue 6
(figure 3), said reinforcements 2 interconnected with in-
terfaces capable of carrying shear, preferably insulation
interfaces - bridges 5. Necessary number of insulation
interfaces - bridges 5 depends on size and form of said
cutout. Part of load is transferred onto glued reinforce-
ments which would otherwise be carried by cutout part
of the sandwich load carrying panel 1. In case of weak-
ened point (cutout) which is performed or extended into
two or more panels said sandwich load carrying panels
1 are interconnected using connecting load carrying el-
ements 7 (fig. 4), and attached using attachment ele-
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ments 8. Said attachment elements 8 may be screws,
rivets or any other attachment elements, however, at-
tachment can be also achieved using any other means
(gluing, soldering ...) which does not limit the scope of
this invention. By using two or more sandwich load car-
rying panels 1 each of reinforcements 2 forms axially and
bending stress resistant frame which is formed according
to shape of penetration. Each of reinforcements 2 is glued
along the edges of cutout onto respective load carrying
cover layer 3 of sandwich load carrying panel 1. With
gluing the continuous transfer of load from thin load car-
rying cover layer 3 onto reinforcement 2 is achieved.
[0022] For interconnection of reinforcements glued on
both sides of sandwich load carrying panel 1 used insu-
lation interfaces are thermal insulating resulting in pre-
vention of establishment of heat bridges.

[0023] The subject of thisinvention relates also on cut-
outs where particular side of cutout does not border on
sandwich load carrying panel (such as for example as-
sembly or insertion of doors) which does not limit the
scope of this invention.

[0024] For gluing of reinforcement 2 onto sandwich
load carrying panel 1 glue 6 is used with shear module
larger than 10 MPa and adhesiveness larger than 5 MPa.
[0025] Use of invention according to this application
results in significant reduction in use of materials and at
the same time in improving of aesthetics of sandwich
load carrying panels as opposed to currently used sub-
frames.

[0026] It is self evident that the invention as described
herein can be used in different embodiment which does
not alter the essence of this invention limited by the sub-
sequent claims.

Claims

1. Areinforced sandwich load carrying panel (1) com-
prising reinforcement frames (2), cover layers (3), a
core (4), insulation interfaces (5), said cover layers
(3) are two thin load carrying cover layers (3), and
said core (4) is a shear carrying core (4), and
said sandwich load carrying panel (1) is comprising
weakenings such as penetration or cutout,
wherein to increase load carrying capacity of said
weakened sandwich load carrying panel (1) there
are Z reinforcement frames (2) glued on both sides
of said sandwich load carrying panel (1) onto said
thin load carrying cover layers (3) using glue (6),
said reinforcement frames (2) interconnected to
each other with insulation interfaces (5) capable of
carrying shear,
characterized in that
said weakenings of two or more of said sandwich
load carrying panels (1) are interconnected using
connecting load carrying elements (7); and attached
one to another using attachment elements (8).
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2,

10.

1.

Panel according to claim 1, characterized in that
the reinforcement frames (2) of load carrying panel
(1) carry at least 80% of basic load.

Panel according to any of claims 1 to 2, character-
ized in that the reinforcement frames are appropri-
ately elastic in order to partially take over loads and
behaves under these loads similarly as sandwich
load carrying panel of full cross section.

Panel according to any of claims 1 to 3, character-
ized in that using of built-in reinforcement frames
reduces transfer of load onto adjacent sandwich load
carrying panels whereby the allowable distances be-
tween supports can be kept, said allowable distanc-
es determined for each type of product and system
of assembly.

Panel according to any of claims 1 to 4, character-
ized in that the reinforcement frames have such ri-
gidity to bend along with sandwich load carrying pan-
el and returns into original position after load has
ceased.

Panel according to any of claims 1 to 5, character-
ized in that each of reinforcement frames (2) is glued
along the edges of said cutout onto respective load
carrying cover layer (3) of said sandwich load carry-
ing panel (1).

Panel according to any of claims 1 to 6, character-
ized in that each of reinforcement frames (2) forms
axially and bending stress resistant frame which is
formed according to shape of penetration.

Panel according to any of claims 1 to 7, character-
ized in that for gluing of reinforcement frames (2)
onto sandwichload carrying panel (1) glue (6) is used
with shear module larger than 10 MPa and adhe-
siveness larger than 5 MPa.

Panel according to any of claims 1 to 8, character-
ized in that interfaces for shear carrying intercon-
nection of reinforcement frames (2) of sandwich load
carrying panels (1) are made of thermal insulation
material.

Panel according to any of claims 1 to 9, character-
ized in that number of said interfaces depend on
number and shape of cutouts.

Panel according to any of claims 1 to 10, character-
ized in that each panel can feature one or more
cutouts.
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Patentanspriiche

1.

Verstarktes lasttragendes Sandwich Paneel (1), das
Vcerstarkungsrahtnen (2), Deckschichten (3), einen
Kern (4), Isolicrschnittstclicn (5) umfasst, wobei die
Deckschichten (3) zwei diinne lasttragende Deck-
schichten (3) sind und

wobei der Kern (4) ein Scher tragender Kern (4) ist
und

wobei das lasttragende Sandwich Paneel (1)
Schwéachungen wie Durchdringungen oder Aus-
schnitte umfasst,

wobei es zum Erhéhen der lasttragenden Kapazitat
des geschwéchten lasttragenden Sandwich Pa-
neels (1) Verstarkungsrahmen (2) aufweist, die an
die dinnen lasttragenden Deckschichten (3) an bei-
den Seiten des lasttragenden Sandwich Paneels (1)
mit Klebstoff (6) befestigt sind,

wobei die Verstarkungsrahmen (2) miteinander
durch Isolierscinittstellen (5) verbunden sind, die in
der Lage sind, Scher zu tragen,

dadurch gekennzeichnet, dass

die Schwachungen von zwei oder mehreren der last-
tragenden Sandwich Paneele (1) miteinander durch
verbindungslasttragende Elemente (7) verbunden
sind und durch Bindungselemente (8) aneinander
befestigt sind.

Paneel nach Anspruch 1, dadurch gekennzeich-
net, dass die Veistalkungsruhmen (2) des lasttra-
genden Paneels (1) zumindest 80 % der Grundlast
tragen.

Paneel nach einem der Anspriiche 1 bis 2, dadurch
gekennzeichnet, dass die Verstarkungsrahmen
angemessen elastisch sind, um teilweise Last zu
Ubernehmen, und sich unter dieser Last &hnlich wie
ein lasttragende Sandwich Paneel mit vollstandigem
Querschnitt verhalten.

Paneel nach einem der Anspriiche 1 bis 3, dadurch
gekennzeichnet, dass die Anwendung der einge-
bauten Verstarkungsrahmen den Lasttransfer auf
benachbarte lasttragende Sandwich Paneele redu-
ziert, wobei die zuldssige Distanz zwischen Stiitzen
eingehalten werden kann, wobei die zulassige Dis-
tanz fur jeden Produkttyp und jede Art des Monta-
gesystems bestimmt wird.

Paneel nach einem der Anspriiche 1 bis 4, dadurch
gekennzeichnet, dass die Verstarkungsrahmen ei-
ne solche Rigiditat aufweisen, dass sie sich entlang
des lasttragenden Sandwich Paneels biegen und
nach der Belastung wieder in die Ursprungsposition
zurlickgehen.

Paneel nach einem der Anspriiche 1 bis 5, dadurch
gekennzeichnet, dass jeder der Verstarkungsrah-
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10.

1.

men (2) entlang der Ausschnittkanten auf die jewei-
lige lasttragende Deckschicht (3) des lasttragenden
Sandwich Paneels (1) mit Klebstoff befestigt ist.

Paneel nach einem der Anspriiche 1 bis 6, dadurch
gekennzeichnet, dass jeder der Verstarkungsrah-
men (2) einen axial belastbaren und biegeresisten-
ten Rahmen bildet, der nach der Form der Durch-
dringung gebildet ist.

Paneel nach einem der Anspriiche 1 bis 7, dadurch
gekennzeichnet, dass zum Kleben der Verstar-
kungsrahmen (2) aufdas lasttragende Sandwich Pa-
neel (1) Klebstoff (6) mit einem Schermodul gréRer
als 10 MPa und einem Haftvermégen gréRer als 5
MPa verwendet wird.

Paneel nach einem der Anspriiche 1 bis 8, dadurch
gekennzeichnet, dass die Schnittstellen fur scher-
tragende Verbindungen der Verstarkungsralunen
(2) der lasttragenden Sandwich Paneele (1) aus
thermischem Isoliermaterial bestehen.

Paneel nach einem der Anspriiche 1 bis 9, dadurch
gekennzeichnet, dass die Anzahl der Schnittstellen
von der Anzahl und Form der Ausschnitte abhangt.

Paneelnach einemder Anspriiche 1bis 10, dadurch
gekennzeichnet, dass jedes Paneel einen oder
mehrere Ausschnitte umfassen kann.

Revendications

Panneau sandwich de support de charge (1) renfor-
cé comprenant des cadres de renfort (2), des cou-
ches de revétement (3), une ame (4), des interfaces
isolantes (5), lesdites couches de revétement (3)
étant constituées de deux fines couches de revéte-
ment (3) de support de charge, et

ladite ame (4) étant une ame (4) supportent le ci-
saillement, et

ledit panneau sandwich de support de charge (1)
comprenant des parties d’affaiblissement telles
qu’une pénétration ou une découpe,

dans lequel, pour augmenter la capacité de support
de charge dudit panneau sandwich de support de
charge (1) affaibli, des cadres de renfort (2) sont col-
lées des deux cotés dudit panneau sandwich de sup-
port de charge (1) sur lesdites fines couches de re-
vétement (3) de support de charge au moyen d’'une
colle (6),

lesdits cadres de renfort (2) étant reliés les uns aux
autres au moyen d’interfaces isolantes (5) pouvant
supporter le cisaillement,

caractérisé en ce que

lesdites parties d’affaiblissement desdits deux pan-
neaux sandwichs de support de charge (1), ou plus,
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sont reliées les unes aux autres au moyen d’élé-
ments (7) de support de charge de liaison, et sont
fixées les unes aux autres au moyen d’éléments de
fixation (8).

Panneau selon la revendication 1, caractérisé en
ce que les cadres de renfort (2) du panneau de sup-
portde charge (1) supportentau moins 80 % de char-
ge de base.

Panneau selon 'une quelconque des revendications
1 et 2, caractérisé en ce que, de fagcon appropriée,
les cadres de renfort sont élastiques afin de suppor-
ter partiellement des charges et de se comporter
sous ces charges de la méme maniére qu’un pan-
neau sandwich de support de charge de section
transversale totale.

Panneau selon 'une quelconque des revendications
1 a 3, caractérisé en ce que ['utilisation de cadres
de renfort intégrés diminue le transfert de charge sur
des panneaux sandwichs de support de charge ad-
jacents, ce qui permet de maintenir les distances
admissibles entre les supports, lesdites distances
admissibles étant déterminées pour chaque type de
produit et de systéme d’assemblage.

Panneau selon 'une quelconque des revendications
1 a 4, caractérisé en ce que les cadres de renfort
ont une rigidité telle qu'ils fléchissent conjointement
avec le panneau sandwich de support de charge et
reprennent leur position originale lorsque la charge
n’est plus appliquée.

Panneau selon 'une quelconque des revendications
1 a5, caractérisé en ce que chacun des cadres de
renfort (2) est collé le long des bords de ladite dé-
coupe sur une couche de revétement (3) de support
de charge respective dudit panneau sandwich de
support de charge (1).

Panneau selon 'une quelconque des revendications
1 a6, caractérisé en ce que chacun des cadres de
renfort (2) forme un cadre résistant aux contraintes
axiales et de flexion qui est formé conformément a
la forme de pénétration.

Panneau selon 'une quelconque des revendications
1 a7, caractérisé en ce que, pour le collage des
cadres de renfort (2) sur le panneau sandwich de
support de charge (1), il convient d’utiliser une colle
(6) ayant un module de cisaillement supérieur a 10
MPa et une adhésivité supérieure a 5 MPa.

Panneau selon 'une quelconque des revendications
1 a8, caractérisé en ce que des interface de liaison
de support de cisaillement entre cadres de renfort
(2) de panneaux sandwichs de support de charge
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10.

1.

(1) sont constituées d’'un matériau thermo-isolant.

Panneau selon I'une quelconque des revendications
1 a 9, caractérisé en ce que le nombre desdites
interfaces dépend du nombre et de la forme de dé-
coupes.

Panneau selon I'une quelconque des revendications
1 a 10, caractérisé en cc que chaque panneau peut
étre caractérisé par une ou plusieurs découpes.
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Fig. 2



EP 2 260 159 B1

Fig. 4




EP 2 260 159 B1

Fig. 6
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