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DESCRIPTION

Technical field

[0001] The present invention is directed to an engineered wood structural system for erecting
structures made entirely with components made of engineered wood adhered to each other
using durable moisture-resistant structural adhesives such as polyurethane or other resins.

State of the Art

[0002] The structural systems made of engineered wood are known in the state of the art.

[0003] For example, document WO2016191510A1 describe an engineered wood structural
system comprising beams, slab members and wall panels. Each beam includes an upper
horizontal slat, a lower horizontal slat and one central vertical slat placed between and
attached to the upper and lower horizontal slats. The slab members are constitutive of
structural floors, each slab member being supported on said beams and comprising an upper
horizontal sheet and a lower horizontal sheet separated and connected through first ribs and
second ribs perpendicular to the first ribs. The wall panels have a construction similar to the
slab members but including beam seats on its upper end where the central vertical slat of the
beams is engaged and supported, transmitting vertical loads from the beams to the wall
panels.

[0004] This solution permits the prefabrication and the subsequent assembly of the different
constructive elements of the structural system. The connection between the different
constructive elements proposed in this solution allows the transmission of vertical loads, for
example from the beams to the wall panels, but in this case different beams converging on the
same wall panel are not connected to each other and can either transmit loads between them
or compensate said loads between converging beams.

[0005] Furthermore, the proposed connections between the beams and the wall panels are
not rigid connections and therefore other loads different from the vertical loads, such shear
loads, bending loads or twisting loads cannot be properly transmitted across the different
constructive elements, and according to this solution, the vertical loads are transmitted through
the wall panels, but the beams are stacked on top of said wall panels interrupting its vertical
continuity, preventing the vertical transmission of loads through said wall panels when three or
more structural floors are overlapped, supported on said wall panels. If the vertical loads
cannot be continuously transmitted through the constructive elements intended to transmit the
vertical loads, in this case the wall panels, the vertical loads supported by said constructive
elements are reduced and the size, resistance and price of the structural system is negatively
affected.
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[0006] Document US3866371A discloses all the features of the preamble of claim 1, and also
describes an engineered wood structural system including pillars and beams connected to said
pillars. Different beams converging on the same pillar are connected to each other through
vertical connectors made of vertical slats adhered to lateral sides of the converging beams for
transferring loads between the converging beams allowing for the compensation of said loads.
In this case the pillars are continuous pillars passing trough the node where the beams are
connected to said pillars allowing for the continuous transmission of vertical loads between
multiple overlapped structural floors.

[0007] In this case the proposed beams only include central vertical slats but not upper and
lower horizontal slats, reducing the resistance of said beams and negatively affecting the
resistance, size and price of the structural system. Furthermore, the connection between
converging beams is produced only through vertical connectors made of vertical slats which
suffer bending loads instead of traction or compression loads more easily supportable by an
engineered wood slat.

[0008] Furthermore, in this case when beams in a first direction and in a second direction, for
example first and second orthogonal directions, converge on the same pillar the vertical
connectors of the beams in the first direction interfere with and partially interrupt the vertical
connectors of the beams in the second direction, and only halve of the total vertical high of
each vertical connector is continuous across the node connecting with the opposite beam,
negatively affecting the resistance of said vertical connector and reducing the load
transmission between the connected beams. This solution only permits the connection
between aligned beams, but not the proper load transmission of loads between non-aligned
beams converging on the same pillar.

[0009] Document US20100275551 describe a connection between two aligned portions of a
beam through a finger joint on the facing end and through a lower connector adhered to a
lower surface of said beams. In this case the lower connector is a triangular-shaped board
fitted in a complementary recess. In this case the beams are solid squared beams, which are
structurally inefficient and therefore expensive compared with other types of beams. This
solution is also directed only to the obtention of a long longitude beam made of multiple partial
beams glued together, but not to connection of said beams with a pillar not to the transmission
of loads between converging beams supported on a pillar or the transmission of loads from
said converging beams to the pillar.

[0010] Document EP0550803A1 describe a connection system between aligned beams similar
to the one described on document US20100275551. In this case the beams are also solid
squared beams, and the connectors are integrated in recessed staggered steps of the beams.
But in this document, when this solution is applied to the connection between converging
beams and a pillar, only vertical connectors made of vertical slats adhered to the lateral vertical
surfaces of the beams and of the pillar are suggested, transmitting bending loads through said
vertical connectors and only allowing the connection between aligned beams but not the
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connection with beams converging from other different directions. As stated above the
engineered wood is more efficient when transmitting compression of traction loads than when
transmitting bending loads, therefore the vertical connectors suggested on this document are
not the most efficient use of the engineered wood, negatively affecting the structural system
efficiency. This document does not suggest pillars having continuity of vertical loads
transmission when multiple overlapped structural floors are supported on the pillars.

[0011] Document EP0079761A1 describes a structural system including beams comprising an
upper horizontal slat and a lower horizontal slat connected though a central vertical slat which
ends are connected to pillars including a beam seat where the central vertical slat is supported,
but this document does not describe the connection between different beams converging on
the same pillar.

[0012] The present invention solves the above described and other problems.

Brief description of the invention

[0013] The present invention is directed to an engineered wood structural system according to
claim 1.

[0014] It will be understood that the engineered wood are derivative wood products which are
manufactured by binding or fixing strands, particles, fibers, veneers or boards of wood,
together with adhesives to form composite material. This type of wood is also known as mass
timber, composite wood, man-made wood, or manufactured board.

[0015] The most common types of engineered wood are the plywood, which is manufactured
from sheets of laminated veneer switching directions and bonded under heat and pressure
with durable moisture-resistant adhesives, the laminated strand lumber, which is similar to
plywood but with the veneers all stack in the same direction, the oriented strand board
manufactured from wood flakes compressed and glued together, and the medium-density
fiberboard manufactured from wood fibers or sawdust compressed and glued together.

[0016] The aim of the present invention is to describe a structural system using engineered
wood as a main structural component not only of the structural elements but also of the
connections between those structural elements.

[0017] The present structural system comprises the following components, all made of
engineered wood as a main material:

» multiple pillars parallel to each other, each pillar including beam seats;

« multiple beams connected to said pillars through the beam seats, each connection
defining a node, each beam including an upper horizontal slat, a lower horizontal slat
and at least one central vertical slat placed between, and attached to, the upper and
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lower horizontal slats;
« slab members supported on said beams defining overlapped structure floors on different
floor level.

[0018] In other words, the proposed structural system comprises multiple parallel pillars, each
supporting multiple beams on different overlapped levels on which slab members are
supported defining a multi-floor structure.

[0019] All the beams at the same level define a matrix of beams coplanar in a horizontal plane.
Multiple matrix of beams, supported on the same pillars in different horizontal levels, define
said different structural floors.

[0020] As stated above, the proposed structural system comprises slab members supported
on said matrix of beams, covering some or all the spaces defined between the beams of the
matrix of beams, generating a structure floor supported on said pillars. Multiple structure floors
are stacked at overlapped levels, supported on said pillars, which will be continuous pillars
covering the entire high of the structure, generating a multi-floor structure, for example a
building comprising up to twenty stacked structure floors.

[0021] Each beam comprises an upper horizontal slat and a lower horizontal slat facing each
other and separated a distance, the upper horizontal slat and the lower horizontal slat of each
beam being attached to each other through at least one central vertical slat, determining an i-
shaped beam.

[0022] It will be understood that the word slat is referred to an elongated flat board which
determine two main surfaces with the biggest surface area of the slat, two opposed ends on
the most separated extremes thereof and two secondary surfaces connecting said two main
surfaces.

[0023] The longitude of the slat will be the longest measure of the main surface, the width of
the slat will be the measure of the main surface perpendicular to the longitude, and the
thickness will be the measure orthogonal to the longitude and the width.

[0024] It will be also understood that the reference to the horizontal or vertical position of said
slats is referred to the position of the main surfaces thereof, so a horizontal slat is a slat which
main surfaces are in horizontal position.

[0025] The i-shaped beams provide an optimal use of material because the beams having an
i-shape are strong and resistant using less volume of material than other types of beams and

therefore, being lighter and cheaper.

[0026] Each beam is attached to several pillars, and said attachment is produced through a
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beam seat included on each pillar where the beam is directly supported and vertically
overlapped, transmitting vertical loads from the beam to the beam seat, and from the beam
seat to the pillar.

[0027] The engineered wood slats are typically more resistant in a direction parallel to the
main surface of said slat than in a direction perpendicular to said main surface. When the loads
transmitted from the beam to the beam seats are under certain threshold, the beam can be
supported on the beam seats through the lower horizontal slat, compressing said lower
horizontal slat in a direction perpendicular to the main surface thereof. When the loads
transmitted from the beam to the beam seat are above said certain threshold, then the beam
shall be supported on the beam seat through said at least one central vertical slat, which may
for example include a protruding downward projection through the thickness of the lower
horizontal plate, said projection being supported on the beam seat.

[0028] Each pillar will receive the vertical loads from all the beams attached thereto,
accumulating vertical loads from multiple structure floors.

[0029] Typically, each pillar is connected with a foundation on its lower end which spreads and
transmits all the vertical loads of the pillar in a wider area of the terrain where the structure is
placed.

[0030] The adhesion between the different elements constitutive of the proposed structural
system will be achieved through durable moisture-resistant structural adhesives such as
polyurethane or other resins.

[0031] The present invention further proposes the following features, which are not known
from the state of the art:

« each of said multiple pillars comprises multiple nodes on different vertical positions,
corresponding to different floor levels, and is made up of multiple vertical struts, which
are continuous along the entire longitude of the pillar, separated to each other in a
horizontal direction and connected to each other through pillar spacers comprised
between said vertical struts,

= each of said multiple beams has a portion comprised between at least two facing vertical
struts and vertically supported on one of said beam seats comprised between said two
facing vertical struts;

« each vertical strut is made up of multiple successive vertical strut segments, made of a
vertical sheet of engineered wood, aligned and rigidly connected to each other through a
vertical connector, made of a vertical sheet of engineered wood, adhered to a vertical
pillar surfaces of adjacent successive vertical strut segments or through complementary
recessed staggered steps defined on adjacent end portion of two successive vertical
strut segments overlapped and adhered to each other.
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[0032] According to that, each pillar is made of several vertical struts facing each other and
separated to each other in the horizontal direction, including the beam seats in between. The
beams connected to said pillar include a portion, comprised between said facing vertical struts,
supported on said beam seat. This solution allows continuous vertical struts along the entire
longitude of the pillar, said vertical struts not being interrupted by the beams connected to the
nodes of the pillar, increasing the resistance and the vertical load transmission of said pillars.

[0033] The vertical struts constitutive of one pillar are separated to each other, generating
hollow space within the pillar. This solution increases the bending resistance of the pillar,
reduces it weight and the hollow space created allows the insertion of the end portion of the
beams therein without interrupting the continuity of the struts, permitting the transmission of
the loads from the beam to the pillar in a central area of said pillar comprised within the
footprint of said hollow space comprised between the struts, reducing the generation of
bending loads on the pillar.

[0034] For example, one pillar supporting one continuous beam, or two aligned beams can
include two parallel and separated struts, the beams being housed between said two struts.

[0035] When the two converging beams supported on said pillar are not aligned, an acute
angle and an obtuse angle is defined between them. One vertical strut of the pillar or two
vertical struts at an angle will be placed in the corner defined by the acute angle between said
two converging beams, and one strut or two angled struts, each one parallel to one beam, will
be placed in the side where the obtuse angle is defined, each beam being comprised between
two facing surfaces of said vertical struts.

[0036] According to an alternative embodiment, three beams converge on the same pillar
which will include at least three separated vertical struts, each strut being placed in a corner
defined between two adjacent beams. When said three beams include two aligned beams, the
pillar can include two vertical struts on each acute angle defined between the non-aligned
beams and one vertical strut on the side of the node with no angle between the beams.
Alternativelly, each beam of the node can be comprised between two vertical struts of the pillar,
the pillar comprising up to six vertical struts.

[0037] According to an additional embodiment, four orthogonal beams converge on the same
pillar, which comprises four vertical struts, each strut being placed in a corner area defined
between two orthogonal beams or eight vertical struts, one on each side of each beam.

[0038] Each vertical strut is made of several vertical strut segments aligned and rigidly
connected to each other, obtaining a continuous vertical strut without structural interruptions.

[0039] The connection between the vertical strut segments is achieved by a lateral connecter
adhered simultaneously to end portions of two consecutive vertical strut segments of the same
vertical strut. Said vertical connector is made of a vertical sheet of engineered wood.
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[0040] Alternatively, the connection between the vertical strut segments is achieved by the
direct adhesion of two overlapped portions of the successive vertical strut segments connected
to each other, said overlapped portions including complementary recessed staggered steps,
defining an attachment portion. Each recessed staggered step is defined in a vertical plane
parallel to the main surface of the vertical strut.

[0041] Preferably each vertical strut segment is comprised between two nodes, said
attachment between the successive vertical strut segments being produced in the portion of
the pillar defining the node.

[0042] It is also proposed that at least some of the vertical connectors can include one or more
recessed staggered steps complementary and attached to recessed staggered steps included
in the successive vertical strut segments connected to each other through said vertical
connector. This connection offers a more even distribution of the loads, increases the
connection surface, offers not only vertical connection surfaces but also horizontal connection
surfaces on each step, and increases the strength of the connection.

[0043] This connection also allows the two successive vertical strut segments and the vertical
connector to be flush, when the two successive vertical strut segments have the same cross
section area.

[0044] The successive strut segments can have all the same sectional area or preferably can
have different sectional area adapted to the vertical loads supported by each strut segment.
Closer to the foundation the strut segments support bigger vertical loads in comparison with
the strut segments closer to the uppermost structure floor therefore, it is proposed to use
always a strut segments with equal or smaller sectional area than the strut segments of the
same pillar placed bellow.

[0045] The beams can be connected to the pillars only by said beam seat, providing an
articulated connection which does not transfer bending stresses from the beams to the pillars,
reducing the structural requirements of said pillars but increasing the structural requirements of
said beams.

[0046] It is also proposed to connect beams to each other through the nodes, for example
using the upper and lower connectors described above, producing a continuous beam with
increased resistance, but without transferring additional loads to the pillars.

[0047] Alternatively, it is proposed to provide a rigid connection between the beams and the
pillars, transferring bending loads from the beams to the pillars, providing a more rigid
structure, improving the structural behavior of the beams and also increasing the overall
resistance of the structure, especially in front of horizontal loads such seismic loads or wind
loads.

[0048] These three types of nodes described above can be obtained by the proposed
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engineered wood structural system and can be freely combined within the same structure.

[0049] To provide said rigidity, it is proposed that the at least one central vertical slat of one
beam comprised between said two facing vertical struts is adhered:

e to said at least two facing vertical struts; and/or

= to the vertical connectors included on said two facing vertical struts; and/or

« to a vertical connector arm projecting horizontally from the vertical connector included on
said two facing vertical struts.

[0050] Said adhesion can be produced directly between facing and adjacent surfaces of the
adhered elements or through an interposed element made of engineered wood if the adhered
elements are facing each other but at a horizontal distance.

[0051] The vertical connector arm of the vertical connectors can include, for example, one or
more recessed staggered steps complementary and attached to recessed staggered steps
included in the end portion of the at least one central vertical slat, each recessed staggered
step forming a plane parallel to the main surface of the central vertical slat of the beam where
the vertical connector is adhered.

[0052] At least some of the beams can be continuous beams supported on several pillars
aligned to each other defining a structural wall. In this case the beam is supported on said
pillars on intermediate positions. Each pillar will include two vertical struts made of aligned
vertical strut segments connected to each other through vertical connectors or through
complementary recessed staggered steps, as described above.

[0053] Said aligned pillars can be further connected to each other through a vertical plate
made of engineered wood which will actuate as finishing panel of the structural wall providing
rigidity to said structural wall in front of horizontal loads.

[0054] One beam supported on said structural wall made of aligned pillars can be connected,
on one end, to a node of an isolated pillar receiving other beams only supported on pillars on
its ends, allowing for a mixed structure of isolated pillars and structural walls. This is possible
because all the beams of the system are equal, differing only in their dimensions determined
by the loads to be resisted.

[0055] Preferably, all the beams converging on the same node and connected to each other
through said upper and lower connectors should have the upper horizontal slat and the lower
horizontal slat aligned.

[0056] The vertical height of a beam can be locally supplemented with the inclusion of an
additional lower horizontal slat separated from the lower horizontal slat of the beam, increasing
the vertical height of the beam. This can be used to connect a beam supported on multiple
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aligned pillars, typically having a reduced vertical height, with other beams supported on pillars
only on their ends, typically having a bigger vertical height.

[0057] Also, several beams supported on said structural walls made of aligned pillars can be
connected to each other through an upper connector adhered to the upper horizontal slat of
the beam and through a lower connector adhered to the lower horizontal slat of the beam,
producing a longer structural wall or multiple structural walls connected to each other. In this
case the connection between beams can be produced between two nodes.

[0058] Typically, all the pillars of the same structural wall are equidistantly separated to each
other. When a structural wall needs an opening wider than said separation, the continuous
beam can include a reinforced portion. Said reinforced portion can include a thickening of the
lower horizontal slat or can include, in addition to the lower horizontal slat, an additional lower
horizontal slat more distant from the upper horizontal slat than the lower horizontal slat.

[0059] Said additional lower horizontal slat can be attached to the rest of the beam by an
additional at least one central vertical slat of the beam attached to the lower horizontal slat or
by a projection of the at least one central vertical slat of the beam passing through the lower
horizontal slat.

[0060] According to an embodiment of the present invention, at least some of the beams are
vertically overlapped and supported to the beam seats of the pillars through the at least one
central vertical slat, preferably through two opposed end portions of said at least one central
vertical slat. This is the case when significant loads shall be transferred from the beam to the
pillars, for example when the beam has a longitude bigger than 3m and is supported on two
pillars only on its ends.

[0061] When a beam is supported only by two ends thereof overlapped on the beam seat, all
the vertical loads supported by said beam are concentrated on said beam seats, and the
engineered wood can suffer crushing if not properly configured. The slats of engineered wood
are more resistant to compressive forces parallel to the main surfaces thereof than to
compressive forces perpendicular to the main surfaces thereof. Therefore, it is preferred to
vertically support the at least one central vertical slat of the beam on the beam seat,
transferring vertical loads from the at least one central vertical slat to the beam seat in a
vertical direction parallel to the main surfaces of the at least one central vertical slat.

[0062] It is also preferred to use, as a beam seat, a vertical slat made of engineered wood,
which also receives said vertical loads in a direction parallel to the main surfaces of said
vertical slat of engineered wood. This configuration allows an increase in the load transmission
between the beam and the pillar.

[0063] In other cases where the loads transferred from the beam to the pillars are reduced, for
example when one beam is supported on multiple aligned pillars forming a structural wall, then
the beam (20) can be vertically overlapped and supported to the beam seats of the pillars
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through the lower horizontal slat.

[0064] Several beams can have respective ends connected to each other on the same node
through at least one upper connector, made of a horizontal sheet of engineered wood defining
several radial horizontal connector arms surrounding a central portion comprised between said
at least two facing vertical struts, said radial horizontal connector arms being adhered to an
end portion of all the upper horizontal slats of said beams connected to each other; and
through at least one lower connector comprised between said at least two facing vertical struts,
said lower connector being placed between, and in close contact with or placed between, in
close contact with and adhered to an end portion of all the lower horizontal slats of said beams
connected to each other.

[0065] The upper and lower connectors provide structural continuity between beams
converging on the same pillar for load transmission. The upper connector, when the connected
beams are aligned or almost aligned, mainly transmits pulling forces between the upper
horizontal slats of the converging beams. The lower connector, when the connected beams
are aligned or almost aligned, mainly transmits pushing forces between the lower horizontal
slats of the converging beams. Thus, the combination of the upper and lower connectors
transmits bending forces between converting beams producing a total or a partial
compensation of said bending forces and providing an increase in the resistance of the
converging beams.

[0066] The above described hollow space of the pillar is used for housing at least partially the
upper connector and the lower connector, connecting all the beams converging on the same
pillar without interrupting the vertical struts of the pillar, which will be placed surrounding the
end portions of all the converging beams.

[0067] The upper connector described above is a horizontal sheet made of engineered wood
including multiple radial horizontal connector arms, each horizontal connector arm being
adhered to the end portion of the upper horizontal slat of one beam.

[0068] Said sheet of engineered wood is cut defining the upper connector including multiple
radial arms projecting from the central region. The upper connector will be placed in an
horizontal position, i.e. with its main surfaces in horizontal position, placing the central region
coincident with the center of the pillar and placing each radial horizontal connector arm
overlapped with and adhered to one upper horizontal slat of one beam converging on said
pillar.

[0069] Preferably the thickness of the upper connector is decreasing towards the ends of the
radial arms, the central region being thicker than the ends of the radial arms.

[0070] For example, when a pillar receives two aligned beams the upper connector can be a
rectangular slat including said two horizontal connector arms and the central region comprised
between two facing vertical struts. VWhen the pillar receives two orthogonal beams the upper
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connector can define a L-shaped upper connector.

[0071] When three beams of the same structural floor are connected to the same node then
the upper connector will comprise three radial horizontal connector arms with a central region
comprised between three vertical struts of the pillar, defining a T-shaped or a V-shaped upper
connector. Equally when a pillar receives four beams of the same structural floor then the
upper connector will comprise four connector arms defining a X-shaped upper connector with a
central region comprised between four vertical struts of the pillar.

[0072] Preferably said horizontal connector arms have a horizontal transverse width equal or
smaller than the horizontal transverse width of the horizontal upper connector slat to which are
adhered, said radial horizontal connection arm being contained within the footprint of the upper
horizontal slat to which it is adhered. It will be understood that the transverse width is the
measure of the main surface of one elongated element such the upper horizontal slat or the
radial horizontal connection arm perpendicular to the longitude of said elongated element. In
rectangular shaped elongated elements, the width is typically coincident with the smallest
dimension of the main surface of said elongated element.

[0073] It is also proposed that at least some of the upper connectors and/or at least some of
the lower connectors are in close contact with or in close contact with and adhered to the at
least two facing vertical struts which surrounds the central portion of said upper connector
through vertical surfaces perpendicular to the main direction of the upper horizontal slat and/or
lower horizontal slat adhered to said upper connector and/or lower connector.

[0074] For example, when a node receives four converging beams, the pillar will include at
least four vertical struts separated to each other surrounding the central region of the upper
connector and the lower connector. Said upper and lower connectors will have a cross shaped
central region with four inner corners, and one of said vertical struts will be coupled on each of
said corners providing said close contact.

[0075] Similar coupling can be obtained even in nodes receiving only three or two beams, for
example including lateral protrusions to the upper and lower connectors defining said cross
shape, said protrusions being tightly inserted in a complementary hole of the vertical strut or
alternatively including two lateral protrusions on the same upper or lower connector on both
sides of the same vertical strut, said vertical strut being comprised between said two lateral
protrusions.

[0076] The upper and lower connectors will be respectively pulled and pushed in the main
direction of the upper horizontal slat and the lower horizontal slat adhered thereto by the
bending force transmitted by the beam to the node. The close contact and optionally adhesion
of said upper and lower connectors with the vertical struts, preferably with vertical surfaces of
said vertical struts perpendicular to said main direction, will provide a transmission of the
bending force from the beam to the pillar, providing rigidity to the node.
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[0077] This feature can be additional or alternative to the connection of the at least one central
vertical slat of the beam with the vertical struts or the vertical connectors of the vertical strut
segments described above, which also allows one vertical connector or one vertical strut to be
simultaneously connected to two different beams, for example by two vertical connector arms
of the same vertical connector.

[0078] When multiple beams are rigidly connected to a pillar in the same node, as suggested
above, the bending loads transmitted to the pillar by beams placed on opposed sides of the
pillar can be mutually compensated, reducing the bending loads transmitted to the pillar.

[0079] The combination of the upper connector, the lower connector and optionally the vertical
connectors provide structural continuity between all the converging beams and the pillar where
said beams converge, transferring the loads from said beams to the pillar which transfer said
loads to the foundation of the structure. This structural continuity allow the transfer not only of
vertical loads from the beams to the pillar but also the transfer of twisting and bending loads
between the converging beams, producing a total or partial compensation of said loads, and
between the beams and the pillar where said beams are supported.

[0080] An engineered wood structural system such the one described on this patent
application including upper connectors and lower connectors but not necessarily including
vertical connectors is a possibility which can be basis for a divisional application.

[0081] It is also proposed to include one or more recessed staggered steps on at least some
of the wupper connectors described above, said recessed staggered steps being
complementary and attached to recessed staggered steps included in a main upside horizontal
surface of the end portion of the upper horizontal slat where said upper connector is adhered,
each step forming a plane parallel to said main upside horizontal surface.

[0082] Optionally the upper connector is flush with the upper horizontal slat where it is
adhered, coincident with the main upside horizontal surface of the upper horizontal slat.

[0083] Said recessed staggered steps provides a more distributed transmission of the loads
between the elements connected. This solution also permits the upper connector to be flush
with the main upside horizontal surface of the upper horizontal slat of the beam, providing a flat
upper surface of the beam where the slab members constitutive of the structural floor can be
easily attached, and also permits the vertical connector to be flush with the vertical pillar
surface where the lateral surface is attached avoiding undesired increases in the pillar
sectional area produced by said vertical connectors.

[0084] The recessed staggered steps mentioned on this application can be obtained by drilling
operations performed on the engineered wood elements for example by an automated drilling
machine, or can be obtained by adhering together multiple slats, thinner than the slat to be
obtained, each one protruding from the previous one leaving an exposed portion thereof in the
form of a step.
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[0085] According to a preferred embodiment, the end portion of the lower horizontal slats
connected through the lower connector include a reinforcement made of engineered wood
adhered to at least one horizontal upside main surface and/or to at least one horizontal
downside main surface of the lower horizontal slat, said reinforcement increasing the vertical
thickness of the end portion of the lower horizontal slat. This reinforcement, also made of
engineered wood, increase in the volume of said end portion of the lower horizontal slats
providing an increase in the load resistance of said end portion, where the loads are
concentrated. The lower horizontal slat includes two main surfaces which are horizontal, one
horizontal upside main surface facing upside and one downside main surface facing downside,
and the reinforcement is adhered to one or both of said main surfaces.

[0086] According to a preferred embodiment, each beam includes two parallel and separated
central vertical slats, being the end portion of both central vertical slats supported on the beam
seat of the pillar, dividing the loads transmitted through each single central vertical slat.

[0087] The end portion of the lower horizontal slat which is connected with other lower
horizontal slats through the lower connector is a portion of the lower horizontal slat placed
between said two parallel and separated central vertical slats, so that the end portion of the
lower horizontal slat does not interfere with the transmission of vertical loads from the two
parallel central vertical slats to the beam seats, said beam seats being placed on both lateral
sides of the end portion of the lower horizontal slat.

[0088] The lower connector, which connects all the lower horizontal slats of the same structure
floor converging on the same pillar, comprises a tapered shape block tightly inserted in a
descendent direction between said end portion of the lower horizontal slats.

[0089] Said tapered shape block is inserted in a descendent direction, i,e, with its smaller end
pointing downwards, for example an inverted frusto-pyramidal shape, so that the gravity and
additional pressure assures a tight insertion of said tapered shape block in the available space
between the end portions of all the lower horizontal slats of the same structural floor
converging on the same pillar.

[0090] According to an additional improvement of the proposed structural system, at least one
beam is a post-stressed beam including at least one post-stressed cable between the two
opposed ends thereof, the opposed ends of said at least one beam retaining the at least one
post-stressed cable in an upper position adjacent to the upper horizontal slat and a central
region of said at least one beam, placed between said opposed ends, retaining the at least one
post-stressed cable in a lower position adjacent to the lower horizontal slat.

[0091] According to this solution said post-stressed cable covers the entire longitude of the
beam from one end to the opposed end, said post-stressed cable being retained in tension
defining a polygonal or an arched shape, with the central region of the post-stressed cable
being adjacent to a central region of the lower horizontal slat of the beam and the two opposed
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ends of the post-stressed cable being adjacent to the end portions of the upper horizontal slat
of the beam, increasing the overall load resistance of the beam.

[0092] Optionally multiple consecutive beams are post-stressed beams including at least one
continuous pre-stressed cable passing along all said consecutive beams, the opposed ends of
each beam retaining the at least one post-stressed cable in an upper position adjacent to the
upper horizontal slat and a central region of each beam, placed between said opposed ends
thereof, retaining the at least one post-stressed cable in a lower position adjacent to the lower
horizontal slat, permitting the post-tensioning of multiple successive beams using the same
post-stressed cable.

[0093] Alternatively said multiple consecutive beams are post-stressed beams each including
at least one cable sleeve, the opposed ends of each beam retaining the at least one cable
sleeve in an upper position adjacent to the upper horizontal slat and a central region of each
beam, placed between said opposed ends thereof, retaining the at least one cable sleeve in a
lower position adjacent to the lower horizontal slat, wherein each cable sleeve of each beam is
connected with a cable sleeve of a successive beam of said consecutive beams through a
sleeve connector, and wherein said multiple consecutive beams include at least one
continuous post-stressed cable passing along all said consecutive beams through the
respective cable sleeves which are connected to each other by said sleeve connectors.

[0094] In this manner the cable sleeve can be pre-installed on each beam and once the
beams are installed, said cable sleeves can be connected to each other through the sleeve
connectors and the post-stressed cable can be then inserted through said cable sleeves and
post-tensioned.

[0095] In regard to the slab members constitutive of each structure floor, it is proposed that
each slab member comprises an upper horizontal sheet, a lower horizontal sheet and, placed
therebetween and adhered thereto:

= a plurality of first ribs parallel to each other; or
« a plurality of first ribs parallel to each other and a plurality of second ribs perpendicular
to the first ribs defining a bidirectional slab structure,

and wherein the upper horizontal sheet has a perimetral zone vertically overlapped to, or
overlapped and adhered to, the upper horizontal slat of said beams on which the slab member
is supported, and the lower horizontal sheet has a perimetral zone adhered to the beams on
which the slab member is supported through lower sheet connectors. According to that, each
slab member includes an upper horizontal sheet which is slightly bigger than the footprint of
the hollow space defined between beams covered by said slab member so that, when the slab
member is inserted on said hollow space defined between beams, a perimetral zone of said
upper horizontal sheet of the slab member is vertically overlapped to the upper horizontal slat
of said beams surrounding the hollow space where the slab member is inserted.

[0096] The slab member further comprises a lower horizontal sheet separated from the upper
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horizontal sheet by interposed first ribs parallel to each other or by a matrix of first ribs and
second ribs orthogonal to the first ribs, said lower horizontal sheet and the first ribs or the first
and second ribs preferably having a footprint equal or slightly smaller than the footprint of the
hollow space defined between beams covered by said slab member. The perimetral zone of
the lower horizontal sheet, adjacent to the beams surrounding the hollow space where the slab
member is inserted, is adhered to said beams through lower sheet connectors.

[0097] Because the footprint of the lower horizontal sheet and the first and second ribs is equal
or smaller than the footprint of the hollow space defined between the beams, most of the
thickness of the slab member is shared with the thickness of the beam, and only the upper
horizontal sheet is at a level above the beams, obtaining a structure floor with a reduced
thickness.

[0098] The connection between the upper and lower sheets of the slab member and beam
where said slab member is supported transmits not only vertical loads but also bending loads
from the slab member to the beam.

[0099] An engineered wood structural system such the one described on this patent
application including the slab member described above but not necessarily including upper
connectors, lower connectors or vertical connectors is a possibility which can be basis for a
divisional application.

[0100] Preferably the upper horizontal sheet of one slab member is adhered to the upper
horizontal sheet of another adjacent slab member through complementary recessed staggered
steps provided in the perimetral zone of the upper horizontal sheets of both upper horizontal
sheets connected to each other. According to that solution both perimetral zones attached to
each other are partially overlapped by said complementary recessed staggered steps, allowing
the adhesion of one upper horizontal sheet to the adjacent one without producing an increase
in the thickness.

[0101] Alternatively, said connection between the adjacent upper horizontal sheets can be
produced through upper sheet connectors adhered to the perimetral zone of the upper
horizontal sheets of both upper horizontal sheets connected to each other. Preferably said
upper sheet connectors are inserted in a recessed area of the perimetral zone and flush with
the upper horizontal sheet.

[0102] The lower horizontal sheet of one slab member is connected to the lower horizontal
sheet of another adjacent slab member through respective lower sheet connectors in close
contact with, or in close contact with and adhered to, compression configurations interposed
between said lower horizontal sheets connected to each other.

[0103] Said compression configurations can be the lower horizontal slat of the beam, when
coplanar with the lower horizontal sheet of the connected slabs, or can be included on said at
least one central vertical slat of the beam, for example as horizontal or vertical ribs, for
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transferring compression loads between the lower horizontal sheets across the at least one
central vertical slat.

[0104] Said compression configurations can be, for example, multiple transverse ribs
interposed between, and perpendicular to, multiple parallel central vertical slats of the same
beam.

[0105] Each lower sheet connector is adhered to the perimetral zone of the lower horizontal
sheet and directly or indirectly to the central vertical slat, transmitting loads from said lower
horizontal sheet to the central vertical slat of the beam to which it is connected. When two slab
members are connected on opposed sides of the same beam, the respective lower horizontal
sheets of said slab members can be also connected to each other at least for transferring
compression loads across or through the central vertical slat interposed between them.

[0106] When the central vertical slat includes multiple parallel central vertical slats,
compression configurations are included between them to ensure the transfer of compression
loads in a horizontal direction perpendicular to said central vertical slats. Said compression
configurations are horizontal and coplanar with the connected lower horizontal sheets of the
connected slab members. Said compression configurations can be the lower horizontal slat of
the beam, when it is coplanar with the lower horizontal sheet of the slab members, or can
include transverse ribs perpendicular to said multiple parallel central vertical slats, and
preferably also parallel to the lower horizontal sheet of the connected slab members,
connecting each other.

[0107] Each slab member can be divided in three slab segments connected to each other
through slab joints. Dividing the slab member makes easies the manipulation of each slab
segment. Preferably each slab segment is approximately one third of the size of the slab
member, so that each slab joint is coincident with an area of the slab member with reduced
bending moment.

[0108] Each slab segment comprises a portion of the upper horizontal sheet, a portion of the
lower horizontal sheet, a number of said first ribs, and a portion of all the second ribs.
According to that, the first ribs contained on each slab segment are entire, and each second rib
is divided on three segments, one being contained on each slab segment.

[0109] Each slab joint comprises an upper sheet joint, a lower sheet joint and a second rib joint
for each single second rib of the slab member.

[0110] The upper sheet joint comprises an upper sheet joint connector adhered to two
adjacent portions of the upper horizontal sheet in a connection area adjacent to an edge
between two adjacent slab segments connected to each other, providing a continuity between
the adjacent portions of the upper horizontal sheet for the load transmission.

[0111] The lower sheet joint comprises a lower sheet connector adhered to two adjacent
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portions of the lower horizontal sheet in a connection area adjacent to an edge between two
adjacent slab segments connected to each other, providing a continuity between the adjacent
portions of the lower horizontal sheet for the load transmission.

[0112] Alternatively, the lower sheet joint can comprise complementary recessed staggered
steps provided on two adjacent portions of the lower horizontal sheet in a connection area
adjacent to an edge between two adjacent slab segments connected to each other. Said
complementary recessed staggered steps provided on two adjacent portions of the lower
horizontal sheet will be overlapped and adhered to each other providing a continuity between
the adjacent portions of the lower horizontal sheet for the load transmission.

[0113] Each second rib joint comprises a second rib connector adhered to two adjacent
portions of the second rib in a connection area adjacent to an edge between two adjacent slab
segments connected to each other providing a continuity between the adjacent portions of the
second ribs for the load transmission.

[0114] Alternatively, each second rib joint comprises complementary recessed staggered steps
provided on two adjacent portions of the second rib in a connection area adjacent to an edge
between two adjacent slab segments connected to each other providing a continuity between
the adjacent portions of the second ribs for the load transmission.

[0115] It is also proposed that each slab member can be a post-stressed slab member
including multiple slab post-stressed cables parallel to the first ribs and/or parallel to the
second ribs between two opposed ends of said slab member. The two opposed ends are
adjacent to or coincident with the perimetral zone of the slab member.

[0116] The opposed ends of said at least one slab member will retain the at least one slab
post-stressed cable in an upper position adjacent to the upper horizontal sheet and a central
region of said at least one slab member, placed between said opposed ends, will retain the at
least one slab post-stressed cable in a lower position adjacent to the lower horizontal sheet,
increasing the overall resistance of the slab member.

[0117] Alternatively, multiple consecutive slab members can be post-stressed slab members
including multiple continuous slab post-stressed cables parallel to the first ribs and/or parallel
to the second ribs, at least some of said slab post-stressed cables passing along all said
consecutive slab members. Two opposed ends of each slab member, which are adjacent to or
coincident with the perimetral zone of said slab member, will retain the slab post-stressed
cables in an upper position adjacent to the upper horizontal sheet of the slab member, and a
central region of each slab member, placed between said opposed ends, will retain the slab
post-stressed cables in a lower position adjacent to the lower horizontal sheet of said slab
member. At least some of said slab post-stressed cables will be continuous with continuity
along multiple consecutive slab members and will pass, for example, over the beams
interposed between said adjacent slab members, for example embedded in a recess provided
in perimetral zone of the upper horizontal sheet.



DK/EP 3919698 T3

[0118] According to an additional alternative embodiment, multiple consecutive slab members
are post-stressed beams each including multiple slab cable sleeves parallel to the first ribs
and/or parallel to the second ribs.

[0119] Two opposed ends of each slab member, which are adjacent to or coincident with the
perimetral zone of the slab member, will retain the at least one slab cable sleeve in an upper
position adjacent to the upper horizontal sheet and a central region of each slab member,
placed between said opposed ends, will retain the at least one slab cable sleeve in a lower
position adjacent to the lower horizontal sheet. At least some of the slab cable sleeves of each
slab member are connected with slab cable sleeves of a successive slab members of said
consecutive slab members through a slab sleeve connector. Said multiple consecutive slab
members will further include continuous slab post-stressed cables inserted in said slab cable
sleeves, at least some of said slab post-stressed cables passing along all said consecutive slab
members through the respective slab cable sleeves which are connected to each other by said
slab sleeve connectors.

[0120] Typically, the engineered wood slats or boards have a different load resistance
depending on the direction of said loads in regard to the position of the slat or the board.
Usually the biggest load resistance is obtained when the loads are parallel to most of the wood
fibers contained in said engineered wood, which typically are parallel to the main surfaces of
the slat or board. Therefore, each slat or board is placed, within the structural system, orienting
the veneers fibers, usually parallel to the main surface of the board, parallel to the main load
on each position of the structure. When the main loads present on one element of the structure
are traction or compression loads in one single direction, the slats or boards used in that
element will have all or most of the veneer fibers oriented in said direction. When the main
loads present on one element of the structure are bending, twisting or shearing loads, or a mix
of different loads with different orientations, the slats or boards used in that element will have
veneer fibers oriented in multiple directions, for example orthogonal directions. Using on each
structural element slats or boards with the optimal veneer fiber orientation provide an optimal
resistance of the structure and a reduction in costs and weights of said structure.

[0121] For example, the laminated strand lumber includes fibers oriented all in a single
direction parallel to the main surface of the slat or board, and therefore the laminated strand
lumber has its biggest resistance on said direction. This material will be preferably used on
those areas of the structural system where the loads are mostly oriented in a single direction,
for example in the pillars, in the upper and lower horizontal slats of the beams or in the upper
connectors when connecting two aligned beams.

[0122] The plywood includes fibers oriented in two orthogonal directions, both parallel to the
main surfaces of the slat or board and therefore the plywood has its biggest resistance on
those two orthogonal directions but its resistance will be slightly lower than a slat or board
made of laminated strand lumber of an identic size. This material will be therefore mostly used
on areas of the structural system where loads on different directions, or diagonal loads or
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shear force is expected, for example on the end portion of the at least one central vertical slat
of the beams, in the upper connectors when connecting non-aligned beams or in the vertical
connector.

[0123] Other materials, such the oriented strand board or the medium-density fiberboard have
a lower resistance than the materials cited above but are also cheaper. Therefore, those
materials will be mainly used on those areas of the structural system where low loads are
expected.

[0124] Other engineered wood materials are contemplated including not only wood fibers, but
also other natural or artificial fibers embedded therein or adhered thereto, such as glass fibers
or carbon fibers.

[0125] It will be understood that references to geometric position, such as parallel,
perpendicular, tangent, etc. allow deviations up to £ 5° from the theoretical position defined by
this nomenclature.

[0126] Other features of the invention appear from the following detailed description of an
embodiment.

Brief description of the Figures

[0127] The foregoing and other advantages and features will be more fully understood from
the following detailed description of an embodiment with reference to the accompanying
drawings, to be taken in an illustrative and non-limitative manner, in which:

Fig. 1a shows a perspective view of a building under construction using the present
engineered wood structural system, this figure showing a squared matrix of sixteen pillars
connected supporting one first structural floor completely covered by slab members and
supporting a matrix of beams for a second structural floor overlapped to the first structural
floor, the pillars projecting upwards from said second structural floor ready for supporting a
matrix of beams of a third structural floor;

Fig. 1b shows a perspective view of a building under construction using the present
engineered wood structural system, according to an embodiment in which half of the building
has isolated pillars and the other half of the building has structural walls made of aligned
pillars;

Fig. 2a shows a beam according to one embodiment including two parallel central vertical
salts;

Fig. 2b shows an exploded view of the beam of Fig. 2a;

Fig. 3a shows an alternative embodiment of the beam shown on Fig. 2a including a post-



DK/EP 3919698 T3

stressed cable comprised between the two parallel central vertical slats;
Fig. 3b is an exploded view of Fig. 3a;

Fig. 4 is an exploded view and a perspective view of a pillar segment including four vertical
strut segments, pillar spacer and four beam seats intended for receiving and supporting four
converging beams;

Fig. 5a shows a perspective view of an assembly step of a node of the structural system where
two aligned beams are connected to a pillar segment, the pillar segment including two vertical
strut segments and two beam seats, one of the beams being connected to one of said beam
seats and one beam being separated for clarity;

Fig. 5b shows a further assembly step of the same node shown on Fig. 5a, where both
converging beams are supported on the beam seats and where the upper connector, the lower
connector and the subsequent pillar segment are shown in an exploded view;

Fig. 5¢ shows the node shown on Figs. 5a and 5b completely assembled where the two
consecutive pillar segments have respective vertical strut segments adhered to each other
producing a continuous pillar;

Fig. 6a shows a view equivalent to Fig. 5b but for a node where four converging beams are
supported on four beam seats of the same pillar segment;

Fig. 6b shows the node shown on Fig. 6a completely assembled where the two consecutive
pillar segments have respective vertical strut segments adhered to each other producing a
continuous pillar;

Fig. 6¢ shows a view equivalent to Fig. 6a but for a node where the successive aligned vertical
strut segments are connected to each other through vertical connectors surrounding the node;

Fig. 7a shows an alternative embodiment of the node shown on Figs. 5a to 5¢ wherein the
node further comprises vertical connectors shown in exploded view in this figure;

Fig. 7b shows the node shown on Fig. 7a completely assembled where the two consecutive
pillar segments have respective vertical strut segments rigidly connected to each other through
the vertical connectors, producing a continuous pillar;

Fig. 8a shows an embodiment equivalent to that shown on Fig. 5b but for a node where three
beams converge on the same pillar segment which include three beam seats, two aligned
beams and one beam perpendicular to the other two beams, and where the upper connector
include three horizontal connector arms;

Fig. 8b shows the node shown on Fig. 8a further including vertical connectors, which are
shown in exploded position, to be adhered to the vertical pillar surfaces of two successive
vertical strut segments of the pillar, one vertical connector including a vertical connector arm to
be adhered to one side of the at least one central vertical slat of the two aligned beams, and
four additional vertical connectors each including one vertical connector arm to be adhered to
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one side of the at least one central vertical slat of only one beam;

Fig. 9a shows a perspective view of a matrix of beams with one slab member, made of three
slab segments, installed therein, the central slab segment being shown in an exploded view;

Fig. 9b shows the same than Fig. 9a but with the three slab segments being installed on the
matrix of beams, showing the second rib joints and the upper sheet joints in an exploded view;

Fig. 9c is an exploded section view of one beam and two adjacent slab members supported on
said beams;

Fig. 9d is the same view than the Fig. 9c but in an assembled position, where the upper
horizontal sheet and the lower horizonal sheet of both adjacent slab members are connected
to each other;

Fig. 10 shows a perspective view of a matrix of beams of one structural floor including a
schematic view of the disposition of the slab post-tensioning cables within the structural floor,
showing, of each slab member, only two first and second ribs for clarity reasons;

Fig. 11 shows a perspective view of a structural wall comprising a beam supported on multiple
aligned pillars each including two vertical struts and two vertical connectors, the beam including
a reinforced portion with an additional lower horizontal slat for a door opening, and one end of
the beam being connected with other two beams by an upper connector and a lower
connector.

[0128] On the drawings a shading has been added on the surfaces where adhesive is applied.

Detailed description of an embodiment

[0129] The foregoing and other advantages and features will be more fully understood from
the following detailed description of an embodiment with reference to the accompanying
drawings, to be taken in an illustrative and not limitative.

[0130] According to one embodiment, the engineered wood structural system of the present
invention is used to erect a multi-floor building with multiple stacked structural floors, for
example between five and twenty structural floors, wherein each pillar 10 is an isolated pillar
connected with two, three or four beams 20 converging on a node of said pillar 10 for each
structural floor. In those buildings the nodes shall be rigid nodes connecting the beams and the
pillars, or the building shall include rigid elements covering the entire height of the building,
such a rigid core (typically the staircase or the elevator enclosure) or diagonal elements
connecting some nodes of different levels.

[0131] The proposed engineered wood structural system can also be used to erect a multi-
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floor building with structural walls, for example a balloon or platform frame building, where said
structural walls are made of a succession of parallel aligned pillars supporting one continuous
beam.

[0132] The proposed engineered wood structural system also allows for a mixed structure
combining structural walls, made of aligned pillars supporting one beam, and isolated pillars,
as shown in Fig. 1b, in which case the structural walls can actuate as a rigid core for the
isolated pillars, in which case the rigidity of the nodes is optional.

[0133] In Fig. 1 an example of a building partially erected is shown where all the beams 20 are
horizontal beams 20 orthogonal to each other defining a squared matrix of beams for each
structural floor.

[0134] As shown on Figs. 2a and 2b, each beam 20 comprises one upper horizontal slat 21
and one lower horizontal slat 22 parallel to each other separated a distance and connected to
each other through two parallel central vertical slats 23 perpendicular to said upper and lower
horizontal slats 21 and 22 and adhered thereto, providing an i-shaped beam 20 with double
central vertical slat 23. This shape has an optimal relation between resistance, cost and
weight.

[0135] In this embodiment the upper horizontal slat 21 and the lower horizontal slat 22, both
mainly resisting loads parallel to their main longitude, are made of laminated strand lumber.

[0136] Each of the two parallel central vertical slats 23 have two end portions 23a which in this
example are made of plywood, each end portion 23a being adjacent to one pillar 10 where the
beam 20 is supported. The rest of said two parallel central vertical slats 23, between the two
end portions 23a, is made in this example of a cheaper engineered wood such as oriented
strand board because on that central portion the loads are much less than in the end portions
23a.

[0137] Typically, said end portion 23a made of a more resistant engineered wood have a
longitude comprised between 50cm and 100cm, and is adhered to the rest of the engineered
wood constitutive of the same central vertical slat 23 for example through complementary
recessed staggered steps.

[0138] As shown for example on Figs. 4 and 5a, each pillar 10 include a beam seat 11 for each
beam 20 supported on said pillar 10.

[0139] When reduced loads are transferred from the beam 20 to the pillar 10, for example
when a beam 20 is supported on multiple aligned pillars 10, as shown for example on Fig. 11,
the beam 20 can be supported on the beam seat 11 of each pillar 10 through the lower
horizontal slat 22, compressing said lower horizontal slat 22 in a vertical direction which is sub-
optimal but resistant enough for such reduced loads.
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[0140] When the loads transferred from the beam 20 to the pillars 10 is significant, for example
when a long beam comprised between 3m and 8m is supported on the pillars 10 only on its
ends, the end portion 23a of said two central vertical slats 23 of each beam 20 will be vertically
supported on said beam seat 11, transferring vertical loads from the beam 20 to the pillar 10 in
a direction parallel to the main surface of the central vertical slats 23 which is optimal for load
transfer.

[0141] Because this load transfer generates compression loads and shear loads on said end
portion 23a of the central vertical slats 23, said end portions 23a are preferably made of
engineered wood including veneer fibers in different directions, such as plywood.

[0142] In the example shown in the figures, each beam seat 11 comprises two vertical and
parallel boards perpendiculars to the central vertical boards to be supported, each board
including one central notch between two horizontal support areas. Each of the support areas is
intended to be in contact with one of the two central vertical slats 23 of the beam 20 to be
supported and the central notch is intended to house the end portion 22a of the lower
horizontal slat 22 of the beam 20 supported on said beam seat 11, preventing the contact
between said end portion 22a and the beam seat 11.

[0143] According to the embodiment shown in the figures, each pillar 10 include multiple
vertical struts 12 continuous along the entire longitude of the building, said vertical struts 12
being separated in the horizontal direction by pillar spacers 14 placed between and adhered to
said struts 12, generating a hollow pillar 10. The separation between the struts 12 of the pillar
10 allow the insertion of the end portion of all the beams converging on said pillar 10, including
the end portions 23a of the correspondent central vertical slats 23, in said space between the
struts 12 of the pillar 10, allowing the vertical continuity of the struts 12, which surround the end
portion of the beams 20.

[0144] The beam seats 11 are also included between and adhered to the struts 12, said beam
seats 11 being interposed between, and connected to, the struts 12 within the hollow pillar,
permitting the transfer of loads from the beams 20 to the pillar 10 in an area close to the
geometric center of the pillar 10, reducing the bending loads generated on the pillar 10.

[0145] The loads transferred from the beams 20 to the pillars 10 through said beam seats 11
are concentrated on said struts 12, accumulated from the multiple structural floors and
conducted to the foundation where said pillars 10 are supported.

[0146] The multiple beams 20 of the same structural floor converging on the same pillar 10 are
connected to each other at least through an upper connector 40 and through a lower
connector 50, as shown in Figs. 5b to 8b.

[0147] The upper connector 40 is a flat horizontal sheet including as many horizontal
connector arms 41 as beams 20 of the same structural floor converge on said pillar 10, being
the angular distribution of said horizontal connector arms 41 coincident with the angular
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distribution of the beams 20 converging on said pillar 10.

[0148] Each horizontal connector arm 41 is adhered to the end portion 21a of one upper
horizontal slat 21 of one beam 20 supported on said pillar 10. Said upper connector 40
transmits loads between the upper horizontal slats 21 of all the beams 20 converging on said
pillar 10.

[0149] According to a preferred embodiment shown in the figures, the end portion 21a of each
upper horizontal slat 21 and the horizontal connector arm 41 adhered thereto include
complementary recessed staggered steps coupled and adhered to each other, each step
being a flat surface parallel to the upside main surface of the upper horizontal slat 21. Said
connection through recessed staggered steps produces a distributed transfer of the loads and
also allows the upper connector 41 to be flush with said upside main surface of the upper
horizontal slat 21 of the beam 20. Said upper connector 40 is preferably made of engineered
wood including veneer fibers in different directions, such as plywood.

[0150] The lower connector 50 comprises a tapered shape block, for example an inverted
frusto-pyramidal shape, tightly inserted in a descendent direction between the end portion 22a
of the lower horizontal slats 22 of the beams 20 of the same structural floor converging on the
same pillar 20. Said lower connector 50 transmits loads between the lower horizontal slats 22
of the converging beams 20 of the same structural floor.

[0151] In the examples shown in the attached Fig. 2b and others, each lower horizontal slat 22
include a reinforcement 24 adhered to its end portion 22a, between the two central vertical
slats 23 of the beam 20, producing an increase in the thickness and in the resistance of said
end portion 22a of the lower horizontal slat 22 which contacts with the lower connector 50.

[0152] As shown in Figs. 5b, 6a and 8a, said lower connector 50 is a tapered shape block
inserted in the center of the hollow pillar 10 defined between the vertical struts 12 constitutive
of said pillar 10, between the end portion of the converging beams 20, said lower connector 50
being compressed between the end portion 22a of the lower horizontal slats 22 of the
converging beams 20 of the same structural floor.

[0153] Optionally, each beam 20 can be also connected to the pillar 10 through at least one
vertical connector 60 made of a vertical sheet of engineered wood, as shown on Figs. 7a to 8b.

[0154] Each vertical connector 60 is adhered to one vertical pillar surface 10a of one vertical
strut 12 of the pillar 10, below and above the node, and include a vertical connector arm 61
adhered to the end portion 23a of one central vertical slat 23.

[0155] It is also contemplated that, when one pillar 10 supports two aligned converting beams
20, the vertical connector arm 61 of the vertical connector 60 is simultaneously adhered to the
end portion 23a of the central vertical slats 23 of both converging beams 20.
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[0156] Said vertical connector 60 transmits shear, bending and twisting loads from the beams
20 to the struts 12 of the pillar 10, and is preferably made of engineered wood including veneer
fibers in different directions, such as plywood.

[0157] Each strut 12 of one single continuous pillar 10 is typically made of multiple successive
vertical strut segments 13 rigidly connected to each other, each vertical strut segment 13
having the same high as the distance between successive structural floors.

[0158] According to the embodiment shown in Figs. 5b to 6b two successive vertical strut
segments 13 constitutive of the same strut 12 include complementary recessed staggered
steps on its ends which are coupled and adhered to each other providing a vertical continuity
and a vertical transmission of loads.

[0159] According to an alternative embodiment, shown in Fig. 7a to 8b, two successive vertical
strut segments 13 constitutive of the same strut 12 are connected to each other through the
vertical connector 60 adhered to the vertical pillar surface 10a of the vertical strut segments 13
placed below the beam 20 and to the vertical pillar surface 10a of the vertical strut segments
13 placed above the beam 20.

[0160] Preferably each of said vertical strut segments 13 is connected to the vertical connector
60 through complementary recessed staggered steps parallel to the vertical pillar surface 10a
included in the vertical strut segments 13 and in the vertical connector 60, to provide a
distributed load transmission. Said complementary recessed staggered steps provide a vertical
continuity and a vertical transmission of loads.

[0161] In some cases, it is preferred to connect vertical strut segments 13 having different
cross sectional area, typically having the lower vertical strut segments 13 bigger cross
sectional area to withstand bigger accumulated loads, producing a pillar 10 with an increasing
section and an increasing resistance.

[0162] Between the frame defined between four orthogonal beams 20 of the same structural
floor is covered by a slab member 30 supported on said beams 20.

[0163] Each slab member 30 include an upper horizontal sheet 33, a lower horizontal sheet 34
parallel to each other and connected to each other through first ribs 31 parallel to each other
and second ribs 32 perpendicular to the first ribs 31 interposed between said upper and lower
horizontal sheets 33 and 34.

[0164] The upper horizontal sheet 33 is bigger than the foot-print of the hollow space defined
between said beams 20 where the slab member 30 is supported. The upper horizontal sheet
33 include a perimetral zone supported on and adhered to the upper horizontal slats 21 of said
beams 20.

[0165] The upper horizontal sheet 33 is connected to the upper horizontal sheet 33 of adjacent
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slab members 30, for example through complementary recessed staggered steps provided in
the perimetral zone of the upper horizontal sheets 33 of both upper horizontal sheets 33 of
adjacent slab members 30 connected to each other or through upper sheet connectors 36
adhered to the perimetral zone of the upper horizontal sheets 33 of both upper horizontal
sheets 33 of adjacent slab members 30 connected to each other. In this case the upper sheet
connectors 36 are elongated slats connecting the perimetral zone of both upper horizontal
sheets 33, preferably said elongated slats being inserted in recessed areas of said perimetral
zone and being flush with the upper horizontal sheets 33, as shown in Fig. 1.

[0166] The lower horizontal sheet 34 is equal or smaller than the foot-print of the hollow space
defined between said beams 20 on which the slab member 30 is supported. Said lower
horizontal sheet 34 include a perimetral zone adhered to the surrounding beams 20, preferably
to the surrounding central vertical slats 23 of said beams 20, through a lower sheet connector
35, which in this example is a slat adhered to the perimetral zone of the lower horizontal sheet
34, for example through complementary recessed staggered steps adhered to each other, and
to the central vertical slat 23.

[0167] In this embodiment the at least one central vertical slat 23 of the beam 20 are two
parallel central vertical slats 23 including a compression configuration in between to transmit
loads from between the lower sheet connectors 35 of two different slab members adhered on
both sides of the same beam 20. In this example, the compression configuration is a
transversal rib interposed between the two parallel central vertical slats 23, perpendicular to
said two central vertical slats 23 and parallel to, and preferably coplanar with, the lower
horizontal sheets 34 both adjacent slab members 30.

[0168] The proposed slab member 30 can be divided in three adjacent and coplanar slab
segments 30a, 30b and 30b, each having approximately one third of the total surface of the
slab member 30, each slab segment 30a, 30b and 30c including a portion of the upper
horizontal sheet 33, a portion of the lower horizontal sheet 34, a number of first ribs 31 and a
portion of all the second ribs 32, said three slab segments 30a, 30b and 30c being connected
to each other through slab joints.

[0169] Each slab joint includes an upper sheet joint, a lower sheet joint and a second rib joint
for each single second rib 32.

[0170] The upper sheet joint comprises an upper sheet joint connector 37 adhered to two
adjacent portions of the upper horizontal sheet 33 in a connection area adjacent to an edge
between two adjacent slab segments 30a, 30b, 30c connected to each other, for example
through complementary recessed staggered steps provided in the upper sheet joint connector
37 and in the connection area of the adjacent upper horizontal sheet, said complementary
recessed staggered steps being coupled and adhered to each other.

[0171] The lower sheet joint comprises complementary recessed staggered steps provided on
two adjacent portions of the lower horizontal sheet 34 in a connection area adjacent to an edge
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between two adjacent slab segments 30a, 30b, 30c connected to each other, said
complementary recessed staggered steps being coupled and adhered to each other.

[0172] Alternatively, said lower sheet joint comprises a lower sheet connector adhered to two
adjacent portions of the lower horizontal sheet 34 in a connection area adjacent to an edge
between two adjacent slab segments 30a, 30b, 30c connected to each other.

[0173] Each second rib joint comprises complementary recessed staggered steps provided on
two adjacent portions of the second rib 32 in a connection area adjacent to an edge between
two adjacent slab segments 30a, 30b, 30c connected to each other, said complementary
recessed staggered steps being coupled and adhered to each other.

[0174] Alternatively, each second rib joint comprises a second rib connector 39, in this case a
small flat piece made of engineered wood adhered to two adjacent portions of the second rib
32 in a connection area adjacent to an edge between two adjacent slab segments 30a, 30b,
30c connected to each other, providing structural continuity between the portions of the second
rib 32 connected through it.

[0175] Typically, the three slab segments 30a, 30b and 30c are installed adjacent to each
other, supporting said slab segments 30a, 30b and 30c on the surrounding beams 20 through
the perimetral zone of the upper horizontal sheet 33 and respective lower horizontal sheet
portions are connected to each other through the lower sheet joints. Then the portions of the
second ribs 32 of the different slab segments 30a, 30b and 30c are connected to each other
by the second rib joints. Finally, the upper horizontal sheet portions are connected to each
other by the upper sheet joint connectors 37 adhered thereto.

[0176] According to an additional embodiment, each slab member 30 is a post-stressed slab
member includes several slab post-stressed cables 73 parallel to the first ribs 31, each slab
post-stressed cable 73 extending across the slab member 30 in tension and having opposed
ends adjacent to the perimetral zone of the upper horizontal sheet 33 and having a central
region adjacent to the lower horizontal sheet 34 of the slab member 30, providing an increase
in the overall structural resistance of the slab member 30.

[0177] Optionally the slab member further comprises several slab post-stressed cables 73
parallel to the second ribs 32, providing a bidirectional post-tensioning of the slab member 30.

[0178] When multiple consecutive slab members 30 are post-stressed slab members, at least
some of the slab post-stressed cables 73 can be continuous along all said consecutive slab
members 30. In that case the slab post-stressed cables 73 pass from one slab member 30 to
the adjacent one above the beam 20 interposed where said adjacent slab members 30.

[0179] It is also contemplated that said slab post-stressed cables 73 are inserted in slab cable
sleeves, each slab member 30 including one slab cable sleeve for each slab post-stressed
cable 73 reproducing its path, the slab cable sleeves of the adjacent slab members 30 being
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connected to each other through sleeve connectors placed above the beams 20 interposed
between the adjacent slab members 30. In that manner the slab cable sleeves can be installed
in the slab members before the installation of said slab members 30 within the structural
system, and later connected to each other through the sleeve connectors once in place.

[0180] In a similar manner, each beam 20 can be a post-stressed beam including at least one
post-stressed cable 70 between the two opposed ends thereof, the opposed ends of said at
least one beam 20 retaining the at least one post-stressed cable 70 in an upper position
adjacent to the upper horizontal slat 21 and a central region of said at least one beam 20,
placed between said opposed ends, retaining the at least one post-stressed cable 70 in a
lower position adjacent to the lower horizontal slat 22. In the example shown on Figs. 3a and
3b the post-stressed cable 70 is placed between two parallel central vertical slats 23, and the
beam 20 includes three cable retainers interposed to, and perpendicular to, said two parallel
central vertical slats 23. One cable retainer is in the center of the beam, retaining the post-
stressed cable 70 on its lower end, and two cable retainers are in the opposed ends of the
beam each retaining the post-stressed cable 70 on their respective upper ends, defining an V-
shaped post-stressed cable 70.

[0181] Also, multiple consecutive beams 20 can including at least one continuous post-
stressed cable 70 passing along all said consecutive beams 20. Optionally said continuous
pre-stressed cable 70 can be inserted in one cable sleeve pre-installed on each beam 20, the
cable sleeves of all said consecutive beams 20 being connected to each other through sleeve
connectors.
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Patentkrav

1. Et strukturelt system af konstrueret tree fremstillet af komponenter af konstru-

eret trae, naevnte komponenter af konstrueret trae omfatter:
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+ flere sgjler (10) parallelt med hinanden, hver sgjle (10) inkluderer bjeelke-
lejere (11);

 flere bjeelker (20) forbundet til de naevnte sgjler (10) gennem bjaelkelejerne
(11), hver forbindelse definerer et knudepunkt, hvor hver bjeelke (20) omfat-
ter en evre vandret lamel (21), en nedre vandret lamel (22) og mindst en
central lodret lamel (23) placeret mellem og fastgjort til de ovre og nedre
vandrette lameller (21 og 22);

» pladebyggeelementer (30) understottet af de naevnte bjaelker (20), der de-

finerer overlappende strukturgulve (1) pa forskellige gulvniveauer;

kendetegnet ved, at

» hver af de flere sgjler (10) omfatter flere knudepunkter péa forskellige lod-
rette positioner, svarende til forskellige gulvniveauer, og bestar af flere lod-
rette afstivere (12), som er fortlgbende langs hele sgjlens (10) leengde, ad-
skilt fra hinanden i vandret retning og forbundet med hinanden gennem sgj-
leafstandsstykker (14) mellem de lodrette afstivere (12),

» hver af de flere bjaelker (20) har en del mellem mindst to modstaende lod-
rette afstivere (12) og understottes lodret pa et af bjaelkelejerne (11) mellem
de to modstaende lodrette afstivere (12);

» hver lodret afstive (12) bestar af flere efterfolgende lodrette stiversegmen-
ter (13), fremstillet af en lodret plade af konstrueret trae, justeret og stift
forbundet med hinanden gennem en lodret forbindelsesdel (60), fremstillet af
en lodret plade af konstrueret trae, klaebet til en lodret sgjleoverflade (10a) af
tilstadende efterfolgende lodrette stiversegmenter (13) eller gennem supple-
rende forseenkede forskudte trin defineret pa tilstedende endedel af to efter-
folgende lodrette trykstangsdele (13) der er overlappet og klaebet til hinan-

den.

2. Konstruktionssystemet af konstrueret trae ifelge krav 1, hvori:

* mindst nogle af de lodrette forbindelsesdele (60) omfatter et eller flere for-

senkede forskudte trin, der er supplerende og fastgjort til forsaenkede
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2

forskudte trin, der indgér i de efterfalgende lodrette trykstangsdele (13), der
er forbundet med hinanden gennem den lodrette forbindelsesdel (60}, eller

* mindst nogle af de lodrette forbindelsesdele (60) omfatter et eller flere for-
senkede forskudte trin, der er supplerende og fastgjort til forseenkede for-
skudte trin, der indgar i de efterfglgende lodrette trykstangsdele (13), der er
forbundet med hinanden gennem den lodrette forbindelsesdel (60), idet den
lodrette forbindelsesdel (60) og de to efterfolgende lodrette trykstangsdele
(13) flugter.

3. Konstruktionssystemet af konstrueret tree ifglge krav 1 eller 2, hvori den mindst
ene centrale lodrette lamel (23) pa bjeelken, der er placeret mellem de to modsta-
ende lodrette afstivere (12}, er klaebet:
+ til de mindst to modstaende lodrette afstivere (12); og/eller
+ til de lodrette forbindelsesdele (60), der er inkluderet pa de to modstaende
lodrette afstivere (12); og/eller
« til en lodret forbindelsesarm (61), der rager vandret ud fra den lodrette
forbindelsesdel (60}, der er inkluderet pa de to modstdende lodrette afstivere
(12);

tilvejebringer stivhed mellem bjalken (20) og sgjlen (10).

4. Konstruktionssystemet af konstrueret tree ifglge krav 1, 2 eller 3, hvori mindst
nogle af bjeelkerne (20) er fortlabende bjaelker (20) understottet af flere sejler (10),

der er justeret i forhold til hinanden og definerer en konstruktionsvaeg.

5. Konstruktionssystemet af konstrueret tree ifolge et hvilket som helst af de fore-
gaende krav, hvori
mindst nogle af bjaelkerne (20) er lodret overlappede og understottet til bjael-
kelejerne (11) pa sejlerne (10) gennem den mindst ene centrale lodrette la-
mel (23); og/eller
mindst nogle af bjaelkerne (20) er lodret overlappede og understottet til bjael-
kelejerne (11) pa sogjlerne (10) gennem to modsatte endedele (23a) af den
mindst ene centrale lodrette lamel (23); og/eller
mindst nogle af bjaelkerne (20) er lodret overlappede og understottet til bjael-

kelejerne (11) pa sgjlerne (10) gennem den nedre horisontale lamel (22).

6. Konstruktionssystemet af konstrueret tree ifglge et hvilket som helst af de fore-
gaende krav, hvori flere bjeelker (20) har respektive ender forbundet med hinanden

pa det samme knudepunkt:
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« gennem mindst en gvre forbindelsesdel (40), fremstillet af en vandret plade
af konstrueret tree, der definerer flere radiale vandrette forbindelsesarme
(41), der omgiver en central del mellem de mindst to modstaende lodrette
afstivere (12), idet de radiale vandrette forbindelsesarme (41) er kleebet til
en endedel (21a) af alle de evre vandrette lameller (21} af bjeelkerne (20),
der er forbundet med hinanden; og

« gennem mindst en nedre forbindelsesdel (50), der er omfattet mellem de
mindst to modstaende lodrette afstivere (12), idet den nedre forbindelsesdel
(50) er anbragt mellem og i teet kontakt med eller anbragt mellem, i teet
kontakt med og klaebet til en endedel (22a) af alle de nedre vandrette lameller

(22) af bjeelkerne (20}, der er forbundet med hinanden.

7. Konstruktionssystemet af konstrueret tree ifelge krav 6, hvori mindst nogle af de
gvre forbindelsesdele (40) og/eller mindst nogle af de nedre forbindelsesdele (50)
er i teet kontakt med, eller i teet kontakt med og klaebet til, de mindst to modstaende
lodrette afstivere (12) og/eller til den lodrette forbindelsesdel (60), som omgiver

den centrale del af den gvre forbindelsesdel (40).

8. Konstruktionssystemet af konstrueret tree ifglge krav 6 eller 7, hvori

+ mindst nogle af de gvre forbindelsesdele (40) omfatter et eller flere forsaen-
kede forskudte trin, der er supplerende og fastgjort til forseenkede forskudte
trin, der er inkluderet i en vandret hovedoverflade pa oversiden af endedelen
(21a) af den gvre vandrette lamel (21), hvor den gvre forbindelsesdel (40) er
kleebet fast, idet hvert forseenket forskudt trin danner et plan parallelt med
den vandrette hovedoverflade pa oversiden, eller

* mindst nogle af de gvre forbindelsesdele (40) inkluderer et eller flere for-
senkede, forskudte trin, der er supplerende og fastgjort til forseenkede, for-
skudte trin, der er inkluderet i en vandret hovedoverflade af endedelen (21a)
af den gvre vandrette lamel (21), hvor den gvre forbindelsesdel (40) er fast-
gjort, idet hvert forseenket, forskudt trin danner et plan parallelt med den
vandrette hovedoverflade, idet den gvre forbindelsesdel (40) og de gvre vand-

rette lameller (21), der er forbundet med hinanden, flugter.

9. Konstruktionssystemet af konstrueret tree ifolge et hvilket som helst af de fore-
gaende krav 6 til 8, hvori hver bjeelke (20) omfatter to parallelle og adskilte centrale

lodrette lameller (23), og hvori endedelen (22a) af de nedre vandrette lameller
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(22), der samles mod den samme sogjle (10}, er en centralt endedel placeret mellem

de to parallelle og adskilte centrale lodrette lameller (22).

10. Konstruktionssystemet af konstrueret tree ifelge krav 9, hvori den nedre for-
bindelsesdel (50) omfatter en konisk formet blok, der er teet indsat i en nedadgéa-

ende retning mellem neevnte endedel (22a) af de nedre vandrette lameller (22).

11. Konstruktionssystemet af konstrueret tree ifglge et hvilket som helst af de fo-

regaende krav, hvori

* mindst én bjalke (20) er en efterspaendt bjeelke, der inkluderer mindst ét
efterspaendt kabel (70) mellem de to modstaende ender heraf, idet de mod-
staende ender af den mindst ene bjaelke (20) fastholder det mindst ene ef-
terspeendte kabel (70) i en ovre position, der stader op til den ovre vandrette
lamel (21), og et centralt omrade af den mindst ene bjaelke (20), der er pla-
ceret mellem de modstaende ender, fastholder det mindst ene efterspeendte
kabel (70) i en nedre position, der stader op til den nedre vandrette lamel
(22); eller

+ flere fortlebende bjeelker (20) er efterspaendtie bjeelker, der inkluderer
mindst et fortlebende forspaendt kabel (70), der passerer langs alle de fortlo-
bende bjeelker (20), de modsatte ender af hver bjaelke (20) holder det mindst
ene efterspandte kabel (70) i en eovre position, der stgder op til den gvre
vandrette lamel (21), og et centralt omrade af hver bjeelke (20), der er pla-
ceret mellem de modsatte ender deraf, der holder det mindst ene efter-
spaendte kabel (70) i en nedre position, der stgder op til den nedre vandrette
lamel (22);

« flere fortlobende bjeelker (20) er efterspaendte bjeelker, der hver inkluderer
mindst én kabelbgsning, idet de modstaende ender af hver bjeelke (20) fast-
holder den mindst ene kabelbosning i en evre position, der steder op til den
gvre vandrette lamel (21), og et centralt omrade af hver bjeelke (20), der er
placeret mellem de modstaende ender heraf, fastholder den mindst ene ka-
belbgsning i en nedre position, der steder op til den nedre vandrette lamel
(22}, hvori hver kabelbgsning pa hver bjeelke (20) er forbundet med en ka-
belbgsning pa en efterfalgende bjeelke (20) af de fortlgbende bjeelker gennem
en kabelbgsningsforbindelse, og hvori de flere fortlabende bjaelker (20) inklu-
derer mindst et fortlgbende efterspaendt kabel (70), der passerer langs alle
de fortlgbende bjaelker (20) gennem de respektive kabelbgsninger, som er

forbundet med hinanden ved hjeelp af bosningsforbindelserne.
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12. Konstruktionssystemet af konstrueret tree ifglge et hvilket som helst af de fo-
regaende krav, hvori
hvert pladeelement (30) omfatteren gvre vandret plade (33), en nedre
vandret plade (34) og, placeret derimellem og klaebet til disse:
+ en flerhed af farste skinner (31) parallelle med hinanden; eller
» en flerhed af ferste skinner (31) parallelt med hinanden og en flerhed af
andre skinner (32) vinkelret pa de forste skinner (31), der definerer en
tovejs pladekonstruktion,
og hvori den gvre vandrette plade (33) har en omkredszone, der er lodret
overlappet til, eller overlappet og kleebet til, den @vre vandrette lamel (21) pa
de bjaelker (20), som pladeelementet (30) er understottet af, og den nedre
vandrette plade (34) har omkredszone, der er klaebet til de bjeelker (20}, som
pladeelementet (30) er forbundet med gennem nedre pladeforbindelsesdele
(35).

13. Konstruktionssystemet af konstrueret tree ifalge krav 12, hvori den gvre vand-
rette plade (33) er kleebet til den gvre vandrette plade (33) af et andet tilstadende
pladeelement (30) gennem supplerende forsaenkede forskudte trin tilvejebragt i
omkredszonen af de gvre vandrette plader (33) af begge ovre vandrette plader (33)
forbundet til hinanden eller gennem gvre pladeforbindelsesdele (36) klaebet til om-
kredszonen af de gvre vandrette plader (33) af begge ovre vandrette plader (33)
forbundet til hinanden, og/eller hvori

den nedre vandrette plade (34) er forbundet med den nedre vandrette plade (34)
pa et andet tilstedende pladebyggeelement (30) gennem respektive nedre plade-
forbindelsesdele (35) i teet kontakt med, eller i teet kontakt med og kleebet til,
kompressionskonfigurationer, der er indskudt eller indskudt og koplanaere med de
nedre vandrette plader (34) pa begge tilstedende pladebyggeelementer (30), der
er forbundet dertil, naevnte kompressionskonfigurationer er bjeelkens (20) nedre
vandrette lamel (22) eller er inkluderet pa bjeelkens (20) mindst ene centrale lod-
rette lamel (23) til overforsel af kompressionsbelastninger mellem de nedre vand-

rette plader (34) pa tveers af den centrale lodrette lamel (23).

14. Konstruktionssystemet af konstrueret tree ifolge krav 12 eller 13, hvori hvert
pladeelement (30) er opdelt i flere pladeafsnit (30a, 30b, 30c) forbundet med hin-
anden gennem pladesamlinger, hvor hvert pladesegment (30a, 30b, 30c) omfatter

en del af den ovre vandrette plade (33), en del af den nedre vandrette plade (34),
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et antal af de fgrste skinner (31) og en del af alle de andre skinner (32}, hvor hver

pladesamling omfatter
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* en gvre pladesamling, der omfatter en gvre pladesamlingsforbindelsesdel
(37), der er kleebet til to tilstedende dele af den @vre vandrette plade (33) i
et forbindelsesomréade, der steder op til en kant mellem to tilstedende plade-
afsnit (30a, 30b, 30c), der er forbundet til hinanden,

* en nedre pladesamling, der omfatter supplerende forsenkede forskudte
trin, der er tilvejebragt péa to tilstedende dele af den nedre vandrette plade
(34) i et forbindelsesomrade, der stgder op til en kant mellem to tilstedende
pladeafsnit (30a, 30b, 30c), der er forbundet med hinanden, eller omfatter en
nedre pladesamling, der er klaebet til to tilstedende dele af den nedre vand-
rette plade (34) i et forbindelsesomrade, der steder op til en kant mellem to
tilstedende pladeafsnit (30a, 30b, 30c), der er forbundet med hinanden, og

+ en anden ribbesamling for hver enkelt anden ribbe (32) i pladeelementet
(30), hvor hver anden ribbesamling omfatter supplerende forsaenkede for-
skudte trin, der er tilvejebragt pa to tilstedende dele af den anden ribbe (32)
i et forbindelsesomrade, der steder op til en kant mellem to tilstedende pla-
deafsnit (30a, 30b, 30c), der er forbundet med hinanden, eller omfatter en
anden skinneforbindelsesdel (39), der er klaebet til to tilstodende dele af den
anden ribbe (32) i et forbindelsesomrade, der steder op til en kant mellem to

tilstedende pladeafsnit (30a, 30b, 30c¢), der er forbundet med hinanden.

15. Konstruktionssystemet af konstrueret tree ifglge krav 12, 13 eller 14, hvori

« hvert pladeelement (30) er et efterspaendt pladeelement, der inkluderer
flere efterspaendte pladekabler (73) parallelt med de forste skinner (31) og/el-
ler parallelt med de andre skinner (32) mellem to modstaende ender af det
neevnte pladeelement (30), der er tilstedende til eller falder sammen med den
omkredszonen, de modsatte ender af det mindst ene pladeelement (30) fast-
holder de flere efterspaendte pladekabler (73) i en gvre position tilstedende
den pvre vandrette plade (33), og et centralt omrade af pladeelementet (30),
placeret mellem de modsatte ender, fastholder det mindst ene efterspeendte
pladekabel (73) i en nedre position ved siden af den nedre vandrette plade
(34); eller

» flere fortlgbende pladebyggeelementer (30) er efterspaendte pladeelemen-
ter, der inkluderer flere fortlabende efterspaendte pladekabler (73) parallelt

med de forste skinner (31) og/eller parallelt med de andre skinner (32}, idet



10

15

20

25

DK/EP 3919698 T3

7

mindst nogle af de efterspaendte pladekabler (73) passerer langs alle de fort-
lobende pladebyggeelementer (30), to modstaende ender af hvert pladebyg-
geelement (30), der stoder op til eller falder sammen med omkredszonen, og
som fastholder det mindst ene efterspaendte kabel (73) i en gvre position, der
stoder op til den pvre vandrette plade (33), og et centralt omrade af hvert
pladeelement, der er placeret mellem de modsatte ender, og som fastholder
de efterspaendte kabler (73) i en nedre position, der stgder op til den nedre
vandrette plade (34);

- flere fortlgbende pladebyggeelementer (30) er efterspaendte pladeelemen-
ter, der hver iseer inkluderer flere pladekabelbgsninger parallelt med de farste
skinner (31) og/eller parallelt med de andre skinner (32), to modstadende en-
der af hvert pladebyggeelement (30), der stader op til eller falder sammen
med omkredszonen, der holder pladekabelbgsningerne i en gvre position, der
stoder op til den @vre vandrette plade (33), og et centralt omrade af hvert
pladebyggeelement (30), der er placeret mellem de modstaende ender, hol-
der pladekabelbgsningerne i en nedre position, der stegder op til den nedre
vandrette plade (34), hvori mindst nogle af pladekabelbgsningerne pa mindst
nogle af pladebyggeelementerne (30) er forbundet med pladekabelbgsninger
pa efterfglgende pladebyggeelementer (30) pa de fortlgbende pladebyggeele-
menter (30) gennem en pladekabelbgsningsforbindelse, og hvori de flere fort-
lobende pladebyggeelementer (30) inkluderer fortlgbende efterspaendte pla-
dekabler (73) indsat i pladekabelbgsningerne, hvor mindst nogle af de efter-
spaendte pladekabler (73) passerer langs alle de fortlgbende pladebyggeele-
menter (30) gennem de respektive pladekabelbgsninger, som er forbundet til

hinanden af besningsforbindelsesdelene.
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Fig.5A
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Fig.5C
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Fig. 7A




Fig.7B
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Fig.6A
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Fig.11
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