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Description

TECHNICAL FIELD

[0001] The present invention refers to the building sec-
tor, more particularly it relates to a structure for houses
with wooden load-bearing elements and shock-absorb-
ing structures which in the event of an earthquake reduce
the risk of collapse of the structure itself.

STATE OF THE ART

[0002] It is known that there are wooden structures,
used in the building sector, to make the construction, as
a whole, more elastic in the event of an earthquake event.
[0003] The design and sizing of these wooden struc-
tures take place according to the seismic zone in which
they are to be installed.
[0004] Said known wooden structures comprise com-
ponents which rest on each other or which are connected
to each other by means of rigid joint connections joined
with screws, such as Parker screws.
[0005] The criticality of having rested components is
that these, if subject to an earthquake, can move, there-
fore losing their placement with the danger that, once the
earthquake is over, they will not be able to return to the
starting position, thus increasing the risk of collapse of
the structure.
[0006] The criticality instead of having wooden struc-
tures with elements connected by rigid joints is that the
latter must be reviewed individually and constantly to ver-
ify their correct functioning, entailing high construction
management costs.

PURPOSE AND SYNTHETIC DESCRIPTION OF THE 
INVENTION

[0007] The purpose of the present invention is to de-
vise a modular structure for houses, with load-bearing
elements in wood and shock-absorbing structures, hav-
ing the function of lowering the risk of collapse of the
structure itself if subject to an earthquake. A further pur-
pose of the present invention is to provide the structure
with shock-absorbing structures configured to oppose
the rigid movements of the structure and oppose the rel-
ative displacements of the components of the structure.
[0008] The purposes of the present invention are
achieved by means of a modular structure for houses
with one or more floors comprising a plurality of wooden
pillars defining a load-bearing structure, a plurality of
joists configured to define the roof, at least one ridge
beam carried by at least a first and a second main pillar,
said structure characterized in that between the top of
the pillars and the joists there are interposed a third and
fourth rigid structure arranged on opposite sides with re-
spect to the first and second main pillar, each of the third
and fourth structures being simultaneously connected to
the pillars and joists and comprising a plurality of tubulars,

preferably metal, e.g. of iron or construction steel, con-
nected to each other and tie rods configured to connect
the third and fourth structure by crossing at least one of
the first and second main pillars, and a first and a second
elastic unit arranged at opposite sides of said at least
one of between first and second main pillars are inter-
posed between said at least one between the first and
second main pillars and the third and fourth structure for
tensioning the tie rods. Said first and second elastic
groups have the function of opposing the rigid movement
of the third and fourth structure and opposing the relative
displacement of the first and second main pillar with re-
spect to the ridge beam, at the same time absorbing the
oscillations due to an earthquake through the elastic
units.
[0009] In fact, a structure made in this way by means
of the third and fourth rigid structures, the first and second
elastic units and the tie rods is able to move in the plane
without breaking, absorbing and counteracting a seismic
shock at the same time. Furthermore, the weight of the
structure and the roof is carried on the third and fourth
rigid structure and the ridge beam with the relative pillars
have a degree of freedom in the direction of the joists.
The latter are locked to the third and fourth structure.
[0010] According to an embodiment, each pillar is in-
serted in a shock-absorbing structure comprising a "cup"
structure configured to be anchored to the foundation
and a perforated cerclage contacting the base of the pillar
itself. A series of elastic springs is interposed between
the cup structure and the cerclage. The base of the pillars
by means of the elastic springs is able to move dissipating
part of the seismic force at the base, dampening the de-
velopment of the same in elevation on the floors.
[0011] According to an embodiment, the joists, respec-
tively on the right and on the left with respect to the ridge
beam, are connected by means of elastic springs. The
springs allow the joists to be held together so that they
do not move out of phase with respect to each other. The
springs oppose a displacement of the heads of the joists
along the ridge of the roof in the event of a seismic event.
[0012] According to one embodiment, the joists are in-
serted slidingly inside box-shaped sleeves connected to
the tubulars by means of the rotational joints. In this way,
in the event of a seismic event, the joists are simply
placed on the ridge beam and are able to move smoothly
inside the sleeves without breaking. According to a pre-
ferred embodiment, the tie rods are inserted inside pre-
stressed springs that extend from the main pillars and up
to contact L-shaped perforated plates, said springs being
tightened to the plates by means of nuts. The prestress
given to the springs is such that they can stretch out in
the event of a seismic event, making sure that the main
pillars remain centered.
[0013] According to an embodiment, the tubulars of
the third and rigid structure are connected to each other
by means of rotational joints placed in correspondence
with each joist and each pillar. The tubulars, being simply
resting on the ridge beam, in the event of a seismic event,
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are able to move rotationally within the joint, preventing
them from breaking.
[0014] According to one embodiment, the rotational
joints are only rigidly connected to the top of the pillars
by means of a lockable taper. The tapering allows a rigid
connection with the head of the pillar, implying that the
joist can have greater freedom of movement only in cor-
respondence with the ridge of the roof of the structure.
[0015] According to an embodiment, a rubber layer is
interposed between the cup structure and the foundation
and between the rotational joint and the metal tube. The
rubber layer has the function of keeping the elastic
springs in position as a structural deformation would lead
to a movement of the screws inside the seats causing
their deformation. According to an embodiment, the third
and fourth rigid structures, the cup structure and the cer-
clage constitute a flexible metal cage for the modular
structure. Said cage is capable of oscillating the structure
as a whole in a uniform manner.
[0016] According to an embodiment, the walls of said
structure are made with a mixture comprising natural hy-
draulic lime NHL, perlite, sand and polymer flakes. This
mixture allows to obtain an extremely light, flexible and
highly insulating wall.

BRIEF DESCRIPTION OF THE FIGURES

[0017] The present invention, together with its purpos-
es and advantages, will be most evident from the follow-
ing detailed description of preferred forms of embodi-
ment, given by way of illustration and example, but not
limitation, with reference to the attached drawing plates,
also given by way of example only, in which:

• FIG. 1: is an axonometric view of a structural diagram
of a modular structure for houses according to the
present invention;

• FIG. 2: is an axonometric view of the detail AI of FIG.
1;

• FIG. 3: is an axonometric view of detail AII of FIG. 1;
• FIG. 4: is a front view of the structural diagram of

FIG.1;
• FIG. 5: is an axonometric view of the first floor of a

structural diagram of a modular structure for two-
storey houses;

• FIG. 6: is an axonometric view of detail AIII of FIG. 5;
• FIG. 7: is an axonometric view of a structural diagram

of a modular structure for two-storey houses;
• FIG. 8: is an axonometric view of the detail AIV of

FIG. 7;
• FIG. 9: is an axonometric view of the detail AV of

FIG. 7;
• FIG. 10: is an axonometric view of the particular AVI

of FIG. 7.

DETAILED DESCRIPTION OF THE INVENTION

[0018] As can be seen in Fig. 1, the structure S com-

prises a plurality of pillars 1 defining the load bearing
structure, a ridge beam 3 carried by at least a first 1a and
a second main pillar 1b, a plurality of joists 2 resting on
one side on the ridge beam 3 and on the other on a third
4a and fourth rigid structure 4b arranged on opposite
sides with respect to the ridge beam 3.
[0019] On opposite sides of said first 1a and second
main pillar 1b and interposed between the first 1a and
the second main pillar 1b and the third 4a and the fourth
4b structure for tensioning the tie rods, a first 4a’ and a
second 4b’ elastic unit are arranged comprising a series
of elastic springs 11.
[0020] The load-bearing structure comprising the plu-
rality of wooden pillars 1 confers stability to the structure
over the entire perimeter. Each of said pillars 1 at the
base is inserted in a shock-absorbing structure compris-
ing a "cup"-shaped structure 5 made of metal material
intended to be anchored to the foundation and a metallic
and perforated cerclage 6 contacting the base of the pillar
1 itself.
[0021] Said metal cerclage 6 is contained within said
cup-shaped structure 5 and between the two there is a
free space. In the holes of the cerclage 6 elastic springs
are screwed which extend perpendicularly between the
wood of the pillar 1 until they contact the cup-shaped
structure 5, in this way the elastic springs occupy the free
space described above. A rubber layer 7 with a thickness
of at least 1 cm is interposed between the first metal
structure 5 and the reinforced concrete of the foundation.
This layer is configured to cushion the displacement
movement due to a seismic shock, allowing a torsional
deformation of the structure during the shock and, at least
theoretically, a return to its normal position after the
shock. Also the elastic spring, in analogy with the function
of the rubber layer, is able to cushion and counteract the
displacement movement of the structure, bringing it back,
at least theoretically, to its normal position when the
shock is over. More generally, the elastic elements ac-
cumulate a part of the kinetic energy of the structure dur-
ing an earthquake and oppose excessive movements of
the structure.
[0022] The rubber layer 7 also allows the elastic
springs to be kept, simultaneously inserted in the wood
of the pillar 1 and in the metal of the first cup-shaped
structure 5, in the original assembly position. In fact, the
rubber layer 7 plays an important role during the seismic
shock since, if it were not there, the structural flexural
deformation would entail a movement of the screws in-
side the seats causing their deformation without the abil-
ity to return to their initial shape.
[0023] Also in Fig. 1 it is visible that the pillars 1, at
their top, are held together by means of a third 4a and
fourth structure 4b, both comprising at least one tubular
element 9. Said tubular elements 9 are preferably made
of metallic material and are connected to the pillar by
means of a taper 13 which is welded to the top of the
pillar 1 to increase sealing safety. The number of metal
tubulars 9 in both directions in plan will correspond to the
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center distances between the pillars 1. In the specific
case of Fig. 1 in the direction parallel to the ridge beam
3, the pillars 1 are five and therefore the metal tubulars
9 are four, while in the direction perpendicular to the ridge
beam 3, not considering the first 1a and the second 1b
main pillar, the center distances between the pillars 1 are
two and therefore there are also two metal tubular 9, the
latter two metal tubular 9 being perpendicular to the first
four. Furthermore, considering that the structure is sym-
metrical with respect to an axis passing through the ridge
beam 3, the third structure 4a as well as the fourth struc-
ture 4b, with respect to this axis, assumes a "C" shape.
[0024] Each metal tubular 9 in correspondence of each
joist 2 and of each pillar 1 is closed inside a rotational
joint 10 provided with a first 10a and a second part 10a’
symmetrical and bolted together and with a rubber damp-
ing layer 7 between the joint 10 itself and the metal tubular
9. The metal rotational joints, in the direction perpendic-
ular to the ridge beam 3, are welded with a perforated L-
shaped plate 4c in turn rigidly connected on the head of
the pillars 1 respectively right and left to the pillars main
1a and 1b. On the L-shaped plate 4c there are screwed
overhangs tie rods 4d which cross the main pillars 1a
and 1b to end in a second perforated L-shaped plate 4c.
In the direction perpendicular to the ridge beam 3 and
protruding in the right and left portion of the main pillars
1a and 1b there are prestressed springs 11, one for each
tie rod 4d, which are tightened on the L-shaped plate by
means of nuts 12. In particular, each tie rod comprises
at least one threaded end portion and a corresponding
nut is screwed onto this threaded portion by applying a
preload to the springs 11. The tie rods 4d and the pre-
stressed springs 11 have the function in the structure of
absorbing the relative displacements between the main
pillars 1a and 1b and the rigid structures 4a, 4b, trying to
keep them centered in their position and opposing ex-
cessive movements.
[0025] The ridge beam 3, in the direction in which the
roof joists 2 extend and in correspondence with each joist
2, is equipped with elastic springs 8 which, along a lon-
gitudinal direction of the joists, are screwed onto them
(figure 8). In the event of a shock, the joists 2 could move
and contact the elastic springs 8 of the ridge beam 3, the
springs 8 being able to oppose the bending movement
due to the seismic event. According to the illustrated em-
bodiment, abutment elements are present on the ridge
beam, e.g. L-shaped brackets 15 to define a constraint
on the displacement of the heads of the joists 2 along
the ridge beam.
[0026] The ridge beam 3 is directly connected only with
the main pillars 1a and 1b while it is disconnected with
the joists 2. Therefore, the ridge beam 3 is partially dis-
connected from the rest of the structure.
[0027] The structure as a whole responds to the earth-
quake following the same movement but in different con-
ditions. Since the ridge beam 3 is partially disconnected
from the rest of the structure, it implies that its center of
gravity will have less stresses and more dampened and

lighter than the center of gravity of the structure of the
pillars 1 connected by means of the tubulars 9.
[0028] The joists 2 that form the roof frame "rest" on
the ridge beam 3 and are not fixed with screws or other
fastening systems but are only supported and therefore
free to flex or move within certain limits. As can be seen
in the detail of FIG. 8, the absorption of energy due to a
seismic shock is guaranteed by the union of the joists 2,
on the right and on the left with respect to the ridge beam
3, by means of the elastic spring 8 which allows the bend-
ing of the 2 joists without breaks.
[0029] The walls that are delineated in the center dis-
tance between the pillars 1 are also load-bearing as being
the pillars 1 connected to each other at the top by means
of the third 4a and fourth structure 4b, the walls will also
be connected to each other. Furthermore, since the pil-
lars 1 are inserted in the cup-shaped structure 5 and in
the cerclage 6, this entails the delineation of a structural
iron cage. Thanks to the rubber layers, this cage is fully
flexible, allowing a minimum of oscillation in the event of
a seismic event, dissipating a portion of energy due to
the shock.
[0030] This cage allows the structure to rest on an ex-
tremely resistant but flexible structure in the event of an
earthquake.
[0031] The internal and external walls will be built with
mineralized wood panels of the "CELENIT" type. These
panels will preferably have a size of approximately 200
cm in length, 60 cm in height and 30 cm in depth. Said
panels are fixed, e.g. screwed, to the pillars 1 which have
surface recesses to allow the passage of corrugated
pipes and piping. In addition, rigid rubber inserts are pro-
vided between the panel and the pillar to allow the inser-
tion of the conglomerate on all 4 sides of the supporting
pillars. In this way the conglomerate encapsulates and
protects the wood, as thanks to the absence of oxygen
and humidity, the wood will not be able to undergo rotting
phenomena. To further avoid these phenomena of the
wood, vapor barrier sheets can be inserted between the
external formwork of the external wall and the conglom-
erate to prevent moisture from coming into contact with
the conglomerate.
[0032] The panels then form a fixed formwork where
inside will be first run the corrugated pipes and piping for
the "electrical/water" systems, and later inserted a mix-
ture consisting of: natural hydraulic lime NHL, perlite,
sand and polymer flakes.
[0033] This mixture is then combined with water thus
forming a semi-aqueous mixture to be inserted inside the
walls thus forming a real insulating wall that is extremely
light, flexible and highly insulating.
[0034] The water in the mixture evaporates in about
48 hours and the conglomerate is compacted becoming
dry. Then the walls are completely closed. The finished
outer wall will have a thickness of about 43 CM.
[0035] The internal walls will have a thickness of about
20 CM. The thermal and acoustic characteristics of the
walls described here exceed the required standards, with
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a thermal displacement of about 20 hours and an acoustic
that manages to reduce about 40 decibels between the
outside and inside of the house.
[0036] The mixture of the above materials is also in-
cluded as insulation for the roof and for flat slabs.
[0037] In the detail of FIG. 2 shows in greater detail a
portion of the fourth rigid structure 4b comprising a plu-
rality of metal tubulars 9 joined together by joints 10. Each
joint 10 is formed by a first part 10a and a second part
10a’ having a semicircular shape and joined together
them by means of a bolted connection. The joints 10 are
also welded to tightenable tapers 13 placed at the top of
the pillars 1. The joists 2 are inserted slidingly, during
assembly, in box-shaped sleeves 4e connected to the
tubulars 9 by means of the joints 10. In the event of a
seismic shock, since the joists 2 in correspondence with
the ridge beam 3 are connected by means of the spring
8, said spring 8 is able to compress and flex, counteract-
ing the seismic shock, influencing the sliding movement
of the joist 2 inside the box-shaped sleeve 4e.
[0038] Figure 4 shows a front view of the structural
diagram of a modular structure for houses according to
the present invention.
[0039] In greater detail in FIG. 7 it is visible that the
joints 4b are placed in correspondence with each joist 2
and each pillar 1.
[0040] In FIGS. 5 and 6 is shown the first floor of a
modular structure for two-storey houses and a detail of
the latter, in which the warping of the joists 2 that will form
the floor slab is visible.
[0041] FIG. 7 shows a two-storey modular structure
according to the present invention while in Figures 8 and
9 the details AIV and AV of FIG. 7.
[0042] From the above description the person skilled
in the art is able to realize the object of the present in-
vention without introducing further construction details.

Claims

1. Modular structure for houses (S) with at least one
floor comprising a plurality of wooden pillars (1) de-
fining a load-bearing structure, a plurality of joists (2)
configured to define the roof, at least one ridge beam
(3) carried by at least a first (1a) and a second (1b)
main pillar, said structure characterized in that be-
tween the top of the pillars (1) and the joists (2) are
interposed a third (4a) and fourth (4b) rigid structure
arranged on opposite sides with respect to the first
(1a) and second (1b) main pillar, each of the third
(4a) and fourth (4b) structure being simultaneously
connected to the pillars (1) and the joists (2) and
comprising a plurality of tubular elements (9) rigidly
connected to each other and tie rods (4d) configured
to connect the third (4a) and fourth (4b) structure
disposed through at least one between the first (1a)
and the second (1b) main pillar, and a first (4a’,11)
and a second (4b’,11) elastic unit arranged at oppo-

site sides of said at least one between first (1a) and
second (1b) main pillar and preloaded between said
at least one between the first (1a) and the second
(1b) main pillar and the third (4a) and fourth (4b)
structure for tensioning the tie rods (4d).

2. Modular structure (S) according to claim 1, charac-
terized in that each pillar (1) is inserted in a shock-
absorbing structure comprising a cup-shaped struc-
ture (5) configured to be anchored to the foundation
and a perforated cerclage (6) contacting the base of
the pillar (1) and wherein a plurality of elastic springs
(8) are transversely interposed between the cup-
shaped structure (5) and the cerclage (6).

3. Modular structure according to one of claims 1 or 2,
characterized in that the tubular elements (9) of the
third (4a) and fourth (4b) rigid structure are connect-
ed to each other by means of rotational joints (10).

4. Modular structure according to claim 3, character-
ized in that the joists (2) are slidingly inserted inside
the box-shaped sleeves (4e) connected to the tubu-
lar elements (9) by means of the rotational joints (10).

5. Modular structure according to any one of the pre-
ceding claims, characterized in that at least one
right joist and at least one left joist (2), with respect
to the ridge beam (3), are connected by means of
elastic springs (8).

6. Modular structure according to claim 1, character-
ized in that L-shaped perforated plates (4c) are pro-
vided at the ends of the third and fourth structure
(4a, 4b) and arranged on opposite side parts of the
main pillar, said elastic units (4a’, 4b’, 11) being
preloaded by means of nuts (12) which can be
screwed against respective perforated plates (4c)
and coupled to threaded end portions of the tie rods.

7. Modular structure according to claim 1, character-
ized in that the rotational joints are rigidly connected
to the top of the pillars by means of a tapered clamp.

8. Modular structure according to the preceding claims
characterized in that a rubber layer is interposed
between the cup-shaped structure (5) and the foun-
dation and between the rotational joint (10) and the
metal tubular element (9).

9. Modular structure according to the preceding claims
characterized by comprising a structural iron cage
including the third 4a and fourth structure 4b and the
cup-shaped structure 5 and the cerclage 6.

10. Modular structure according to the preceding claims
characterized in that the walls of said structure are
made with a mixture comprising natural hydraulic
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lime NHL, perlite, sand and polymer flakes.
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