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Description

Technical field

[0001] The present invention is generally within the
field of hydraulic engineering; in particular, the invention

relates to an automatic anti-flooding barrier.

Prior art

[0002] There are known protection systems used both
against sudden flooding due to heavy rainfall or river
flooding, and for the containment of fluids that must be
conveyed to areas other than the one concerned in the
event of accidental spillage of industrial or fire-fighting
liquids.

[0003] Such systems generally take the form of barri-
ers that rise to occlude an opening when the trench with
which they are associated is flooded by a fluid.

[0004] Currently, most of these systems are manual,
which involves the presence of an operator who, at the
time of an emergency, activates the barrier for these pur-
poses.

[0005] Automatic or semi-automatic barriers are
known, however, wherein a platform is housedin, orrests
on, a trench or compartment which, when filled with wa-
ter, allows the platform to rise due to the resulting hydro-
static thrust.

[0006] An example wherein a platform which, housed
in a trench, rises vertically under the pressure of water
rising in the trench, thus forming a bulkhead that prevents
fluid from passing through a back opening, is known from
document IT 10 2016 000108874.

[0007] A further example of a platform which, under
the thrust of the water, rotates about a hinge, finally ar-
ranging itself in a vertical position, is known from WO
2012 076855 A1. In this case, the vertical position is ob-
tained by means of the differential hydrostatic thrust that
the platform receives by virtue of its geometry, having a
larger cross section near the hinge, so as to generate an
asymmetrical lift.

[0008] However, since these systems are essentially
passive, and their operation is linked only to the hydro-
static thrust, they do not always ensure a prompt and
complete response from the barrier, which limits their ef-
fectiveness or compromises their reliability.

[0009] A solution making use of a hydrostatic thrust
assist system is known from CN 10 5672212, which em-
ploys a pair of gas springs to propel the barrier to a vertical
position.

[0010] This system provides for the springs to exert a
constant thrust on the barrier, which is held in the lowered
position by means of rotating hooks integral with a rod
connected to a float. As the trench fills with water, the
float rises and causes the rod to rotate, which in turn
causes the hooks to rotate and disengage from the barrier
which, under the thrust of the springs, is arranged in the
vertical position.
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[0011] However, a solution configured in this way is
complex from a structural point of view, since it requires
a plurality of components to hold the barrier in the closed
position, and also involves a large amount of space, since
a trench deep enough to accommodate the springs
(which must always be in an inclined position) and the
release mechanism is required.

Summary of invention

[0012] An object of the present invention is to over-
come the aforementioned problems.

[0013] To achieve this result, a barrier according to the
invention is provided with a platform rotatably supported
by a frame, to which in turn are hinged linear actuators
capable of imparting to the platform a thrust such as to
drive it in a vertical position in the moment wherein this
platform, under the action of a fluid pressing on a lower
face thereof, rises with respect to a horizontal position.
[0014] Since the actuators are activated only when the
platformrises spontaneously due to the hydrostatic thrust
of the fluid flowing into the trench, it is not necessary to
set up the complex release mechanism present in the
prior art, and the overall dimensions are minimized.
[0015] The linear actuators may be traditional gas
springs, which therefore do not require a hydraulic or
electrical supply (with the consequent problems of main-
tenance or possible malfunction due to the device inter-
acting with the fluid collected by the barrier).

[0016] The frame may thus be partially housed within
a trench in a masonry structure or a box raised above
ground level, of which the platform constitutes the cover
when in a horizontal position.

[0017] In this way, it is possible to obtain a barrier with
immediate and safe activation, as the rise of the platform
to the vertical position is assisted by the actuators hinged
to the frame.

[0018] The aforesaid and other objects and advantag-
es are achieved, according to one aspect of the invention,
by an automatic anti-flooding barrier having the features
defined in claim 1. Preferred embodiments of the inven-
tion are defined in the dependent claims.

Brief description of the drawings

[0019] The functional and structural features of some
preferred embodiments of an automatic barrier according
to the invention will now be described. Reference is made
to the appended drawings, wherein:

- Fig. 1is a schematic perspective view of a masonry
structure suitable to accommodate an anti-flooding
barrier, according to an embodiment of the present
invention;

- Fig. 2is a schematic perspective view of a barrier in
the open position, according to an embodiment of
the present invention;

- Fig. 3 is a schematic perspective view of the barrier
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in Fig. 2, shown from a different angle;

Fig. 4 is a schematic side view in cross section of
the barrier in Fig. 2 in the closed position;

Fig. 5a and 5b are a schematic perspective and side
view, respectively, of a detail of the connection por-
tion between the frame and the platform with said
platform in a raised position, according to an embod-
iment of the present invention;

Fig. 5¢c and 5d are a schematic perspective and side
view, respectively, of a detail of the connection por-
tion between the frame and the platform with said
platform in a lowered position, according to the em-
bodiment of the present invention shown in Fig. 5a
and 5b;

Fig. 6a and 6b are a schematic perspective and side
view, respectively, of a detail of the connection por-
tion between the frame and the platform with said
platform in a raised position, according to an alter-
native embodiment of the present invention;

Fig. 6¢c and 6d are a schematic perspective and side
view, respectively, of a detail of the connection por-
tion between the frame and the platform with said
platform in a lowered position, according to the em-
bodiment of the present invention shown in Fig. 5a
and 5b;

Fig. 7 and 8 are a schematic top view and perspective
view, respectively, of a barrier integrated into a ma-
sonry structure, with the platform in a partially raised
position, according to an embodiment of the present
invention;

Fig. 9 is a schematic side view in cross section of a
barrier with the platform in a partially raised position,
wherein fluid flows entering below the platform are
shown, according to an embodiment of the present
invention;

Fig. 10 is a schematic side view of a modularly con-
structed platform and a detail of this platform, ac-
cording to an embodiment of the present invention;
Fig. 11 illustrates a series of schematic side views
of a modularly constructed platform according to fur-
ther embodiments of the present invention;

Fig. 12a and 12b are two front schematic views of a
barrier elevated above the walking surface, with the
platform in a raised and lowered position, respec-
tively, according to an embodiment of the present
invention, wherein the fluid conveyance box is sur-
rounded on three sides by a plurality of ramps;

Fig. 13 is a schematic perspective view of a barrier
elevated above the walking surface, according to an
embodiment of the present invention wherein the flu-
id conveyance box is surrounded on two opposite
sides by a pair of ramps;

Fig. 14 is a schematic perspective view of a barrier
in the open position, elevated above the walking sur-
face, according to an embodiment of the present in-
vention, wherein the access flow of the fluid below
the ramps is visible; and

Fig. 15 and 16 are a side view in cross section of a
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barrier provided with ramps and a side view of a
ramp, respectively, according to an embodiment of
the present invention.

Detailed description

[0020] Before describing a plurality of embodiments of
the invention in detail, it should be clarified that the in-
vention is not limited in its application to the construction
details and configuration of the components presented
in the following description or illustrated in the drawings.
The invention may assume other embodiments and be
implemented or constructed in practice in different ways.
It should also be understood that the phraseology and
terminology have a descriptive purpose and should not
be construed as limiting.

[0021] Referring, by way of example, to the figures, an
automatic anti-flooding barrier 9 comprises a support
frame, which comprises a primary beam 10, extended
along afirstlongitudinal direction, and a pair of secondary
beams 12, projecting from the primary beam 10 along a
second transverse direction, perpendicular to the first
longitudinal direction, and mutually spaced along said
first longitudinal direction.

[0022] The support frame may in turn be at least par-
tially housed in a masonry structure 8 (of which one em-
bodiment is depicted in Fig. 1), comprising a vertical
opening A, through which the passage of fluid is to be
prevented, and a trench facing said opening, adapted to
collect the fluid directed toward this opening. The trench
may in turn have a drain 8a for the outflow of the fluid
collected.

[0023] A platform 14 is also provided, hinged to the
primary beam 10 and movable from an inactive position,
wherein said platform 14 lies in a plane parallel to the
plane defined by the longitudinal and transverse direc-
tions, to an active position, wherein said platform 14 lies
in a plane perpendicular to the plane defined by the lon-
gitudinal and transverse directions, said platform 14 be-
ing suitable, when in the active position (conveniently, a
vertical position), for preventing a fluid from passing
therethrough.

[0024] The platform 14 is adapted to form, when in the
inactive position (conveniently, a horizontal position), the
cover of a compartment within which a fluid is collected,
whereby said fluid, having surpassed a level whereby it
comes into contact with the platform 14, imparts on this
platform a hydrostatic thrust toward the active position
until it causes the platform 14 to rise from the inactive
position.

[0025] The barrier further comprises a pair of linear
actuators 16, each having a first end hinged to a respec-
tive secondary beam 12, and an opposite end hinged to
the platform 14, said actuators being capable of pushing
the platform 14 to said active position when the platform
14 is in a position other than the inactive position.
[0026] In this way, when the pressure of the fluid on a
lower face of the platform 14 is such that it causes it to
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deviate from the inactive position, the linear actuators 16
intervene to assist the rotation of the platform 14 toward
the active position.

[0027] Preferably, the linear actuators 16 are config-
ured whereby, in the inactive position of the platform 14,
they lie substantially parallel to the platform 14 (expedi-
ently, a horizontal position). Thus, in this inactive position
of the platform 14, linear actuators 16 do not exert on
said platform an action likely to generate a torque about
the hinge axis of said platform 14 such as to cause this
platform to be raised from its inactive position. According
to a preferred embodiment, the linear actuators 16 are
configured as gas springs.

[0028] A float 18 may also be provided integral with a
lower face of the platform 14 (i.e., the face turned toward
the secondary beams 12), said float 18 being configured
to impart a thrust on the platform 14 in the direction of its
active position, when said float 18 is at least partially im-
mersed in a fluid.

[0029] According to one embodiment, a section of the
platform assembly 14 and float 18, considered with re-
spect to a longitudinal centerline plane of the platform 14
(i.e., aplane extended along the transverse direction and
perpendicular to the plane defined by the longitudinal and
transverse directions), is symmetrical with respect to a
transverse centerline plane of the platform 14 (i.e., a
plane extended along the longitudinal direction and per-
pendicular to the plane defined by the longitudinal and
transverse directions).

[0030] According to an alternative embodiment, a sec-
tion of the platform assembly 14 and float 18, considered
with respect to a longitudinal centerline plane of the plat-
form 14 (i.e., a plane extended along the transverse di-
rection and perpendicular to the plane defined by the
longitudinal and transverse directions), is asymmetrical
with respect to a transverse centerline plane of the plat-
form 14 (i.e., a plane extended along the longitudinal di-
rection and perpendicular to the plane defined by the
longitudinal and transverse directions), said section hav-
ing a greater area in the portion thereof distal from the
primary beam 10 relative to said transverse centerline
plane. In this way, there would be a differential thrust on
the platform 14 according to its angle of rotation, where-
by, in a first phase (when the platform is in the inactive
position) there would be a maximum contribution to the
movement of the platform 14 provided by the hydrostatic
thrust, until the platform 14 has reached a certain angle,
after which the contribution provided by the thrust of the
linear actuators 16 will prevail.

[0031] Alternatively, orin combination with the features
of the invention described above, there may be a primary
gasket 22 adapted to form a watertight seal between the
primary beam 10 and the platform 14 when the platform
14 is in the active position.

[0032] Accordingto one embodiment, the primary gas-
ket 22 may comprise a primary body 23 that is fixed to
the support frame (e.g., the primary body 23 may be ac-
commodated in a housing formed in the primary beam
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10 or the support frame, as in the illustrated example)
and a flap or projection 24 protruding from the primary
body 23 in the direction of the platform 14 (as shown by
way of example in Fig. 4a-4d). Said projection 24 is in
contact with the platform 14 so as to form a watertight
seal between the primary body 23 and said platform 14
even when said platform is in the inactive position and is
elastically deformable in response to the movement of
said platform so as to remain in contact therewith in its
motion from the inactive position to the active position.
Said projection 24 may, for example, be pressed upright
and adhere to the platform 14 when said platform is in
the active position and extended obliquely when the plat-
form 14 returns to the inactive position.

[0033] According to an alternative embodiment (illus-
trated by way of example in Fig. 5a-5d), the gasket 22
may be configured whereby, when the platform 14 is in
the inactive position, an unsealed opening is provided
between said platform and the primary gasket 22 adapted
to allow an amount of fluid to pass between said primary
gasket 22 and platform 14. In this way, the fluid that was
not initially intercepted by the barrier 9 could, once it
reaches the primary beam 10, be intercepted by said
opening, which would then act as an additional drainage
channel to convey the fluid below the platform 14 (i.e.,
dropping the fluid into the basin on which the platform 14
may be positioned).

[0034] To this end, the primary gasket 22 may com-
prise a primary body 23, which is fixed to the support
frame (e.g., the primary body 23 may be accommodated
in a housing formed in the primary beam 10 or in the
support frame, as in the illustrated example), and expe-
diently a flap or projection 24, which is configured to avoid
contact with the platform 14 when said platform is in the
inactive position, so as to form an unsealed opening be-
tween said platform 14 and the primary body 23, adapted
to allow an amount of fluid to pass between said primary
gasket 22 and platform 14. Said lip or projection 24 is
further configured to adhere to said platform 14 when this
platform is in its active position, so as to form a watertight
seal between said primary body 23 and said platform 14;
for example, said projection 24 may expediently be elas-
tically deformable in response to the movement of the
platform 14, so as to remain in contact therewith when
this platform is in its active position. For example, the
projection 24 may be configured to deform in a vertical
position and adhere to the platform 14 when this platform
is in the active position, whereby a watertight seal is
formed between the primary body 23 and said platform
14.

[0035] According to one embodiment, the support
frame comprises a pair of uprights 20, extended along a
third vertical direction (perpendicular to the first longitu-
dinal direction and the second transverse direction), and
mutually spaced along said first longitudinal direction,
said uprights 20 being adapted to form an abutment sur-
face against which the platform 14 abuts wheninits active
position. Expediently, the uprights 20 will be on either
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side of the opening that the platform 14 would occlude
when in the active position.

[0036] Secondary gaskets 26 may be provided, ap-
plied to the uprights 20 and/or the platform 14, said sec-
ondary gaskets 26 being adapted to form a watertight
seal between the uprights 20 and the platform 14 when
this platform is in its active position.

[0037] The automatic barrier 9 may further comprise a
box 28 formed of four walls 30 that define a compartment
occluded at its top by the platform 14 when this platform
is in the inactive position. The box 28 will expediently
house at least part of the primary 10 and secondary 12
beams.

[0038] According to one embodiment, the platform 14
may be formed from a plurality of modules 15, for exam-
ple extended along the longitudinal direction and juxta-
posed along the transverse direction (as visible in Fig. 8
and 9). The modules 15 may be secured to each other
by interlocking or other means of restraint, such as bolts,
welds, etc.

[0039] The barrier 9 may also comprise one or more
ramps 32, sloping toward the outside of the box 28 from
an upper edge of at least one wall 30 of this box 28 flush
with the platform 14, said ramps 32 being adapted to
allow a vehicle to climb from the support surface of the
box 28 to the platform 14. This embodiment (in its vari-
ants, illustrated by way of example in Fig. 10a to 14) is
advantageous when there is no trench or underground
compartment, or one wishes to raise the platform 14
above the walking level.

[0040] According to one embodiment, one or more
ramps 32 may in turn be hinged to the respective top
edge of the box 28.

[0041] Preferably, the platform 14 and/or the box 28
and/or the ramps 32 comprise orifices 33, 34 (e.g., grates
33 extended along part of the surface of the platform 14,
or passages 34 formed at the base of the ramps 32),
adapted to permitthe passage of a fluid through the thick-
ness of the platform 14 and/or into the box 28.

[0042] Various aspects and embodiments of an anti-
flooding barrier according to the invention have been de-
scribed. It is understood that each embodiment may be
combined with any other embodiment. Furthermore, the
invention is not limited to the described embodiments,
but may be varied within the scope defined by the ap-
pended claims.

Claims
1. An automatic anti-flooding barrier (9), comprising:

- a support frame, comprising a primary beam
(10), extended along a first longitudinal direc-
tion, and a pair of secondary beams (12), pro-
truding from the primary beam (10) along a sec-
ond transverse direction, perpendicular to the
first longitudinal direction, and mutually spaced
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along said first longitudinal direction; and

- a platform (14), hinged to the primary beam
(10) and movable from an inactive position,
wherein said platform (14) lies on a plane par-
allel to the plane defined by the longitudinal and
transverse directions, to an active position,
wherein said platform (14) lies on a plane per-
pendicular to the plane defined by the longitudi-
nal and transverse directions, said platform (14)
being suitable, when in the active position, to
prevent the passage of a fluid therethrough;

characterized in that it comprises a pair of linear
actuators (16), each having a first end hinged to a
respective secondary beam (12), and the opposite
end hinged to the platform (14), said actuators being
adapted to thrust the platform (14) towards said ac-
tive position when the platform (14) is in a position
other than the inactive position.

The barrier according to claim 1, wherein the linear
actuators (16) are configured in such a way that, in
the inactive position of the platform (14), they lie sub-
stantially parallel to the platform (14).

The barrier according to claim 1 or 2, wherein the
linear actuators (16) are configured as gas springs.

The barrier according to any of the preceding claims,
further comprising a float (18), integral with a face of
the platform (14) facing the secondary beams (12),
said float (18) being configured to impart a thrust to
the platform (14) in the direction of the active position
thereof, when said float (18) is at least partially im-
mersed in a fluid.

The barrier according to claim 4, wherein a section
of the assembly of the platform (14) and float (18),
considered with respect to a longitudinal centerline
plane of the platform (14), extended along the trans-
verse direction and perpendicular to the plane de-
fined by the longitudinal and transverse directions,
is symmetrical with respectto atransverse centerline
plane of the platform (14), extended along the lon-
gitudinal direction and perpendicular to the plane
identified by the longitudinal and transverse direc-
tions.

The barrier according to claim 4, wherein a section
of the assembly of the platform (14) and float (18),
considered with respect to a longitudinal centerline
plane of the platform (14), extended along the trans-
verse direction and perpendicular to the plane de-
fined by the longitudinal and transverse directions,
is asymmetrical with respect to a transversal center-
line plane of the platform (14), extended along the
longitudinal direction and perpendicular to the plane
defined by the longitudinal and transverse directions,
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said section presenting a greater area at the portion
thereof distal from the primary beam (10) with re-
spect to said transverse centerline plane.

The barrier according to any of the preceding claims,
comprising a primary gasket (22), adapted to form a
watertight seal between the primary beam (10) and
the platform (14) when the latter is in the active po-
sition.

The barrier according to claim 7, wherein the primary
gasket (22) comprises a primary body (23), fixed to
the primary beam, and a projection (24) protruding
from the primary body (23) in the direction of the
platform (14), said projection (24) being in contact
with said platform (14) in such a way as to form a
watertight seal between the primary body (23) and
said platform (14), said projection being elastically
deformable in response to the movement of the plat-
form (14), so as to remain in contact with said plat-
form (14) during the motion of the latter from the in-
active position to the active position.

The barrier according to any of claims 1 to 7, wherein
the primary gasket (22) comprises a primary body
(23), fixed to the support frame, and a projection (24)
configured to avoid contact with the platform (14)
when said platform is in the inactive position, so as
to form an unsealed opening between said platform
(14) and the primary body (23), said opening being
suitable to allow a flow of fluid to pass between said
primary gasket (22) and platform (14), said projection
(24) being further configured to adhere to the plat-
form (14) when said platform is in the active position,
so as to form a watertight seal between said primary
body (23) and said platform (14).

The barrier according to any of the preceding claims,
wherein the support frame comprises a pair of up-
rights (20), extended along a third vertical direction,
perpendicular to the first longitudinal direction and
to the second transverse direction, and mutually
spaced along said first longitudinal direction, said
uprights (20) being adapted to form an abutment sur-
face against which the platform (14) abuts when in
the active position.

The barrier according to claim 10, comprising sec-
ondary gaskets (26), applied to the uprights (20)
and/or to the platform (14), said secondary gaskets
(26) being adapted to form a watertight seal between
the uprights (20) and the platform (14), when said
platform is in the active position.

The barrier according to any of the preceding claims,
comprising a box (28) formed by four walls (30) which
define acompartment closed atits top by the platform
(14) when this platform is in the inactive position.
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13.

14.

15.

The barrier according to claim 12, comprising one or
more ramps (32), sloping towards the outside of the
box (28) starting from an upper edge of at least one
wall (30) of the latter flush with the platform (14), said
ramps (32) being adapted to allow the ascent of a
vehicle from the support plane of the box (28) to the
platform (14).

The barrier according to claim 12 or 13, wherein the
platform (14) and/or the box (28) and/or the ramps
(22) comprise orifices (33, 34), suitable for allowing
the passage of a fluid through the thickness of the
platform (14) and/or inside the box (28).

The barrier according to any of the preceding claims,
wherein the platform (14) is formed by a plurality of
modules (15), extended along the longitudinal direc-
tion and juxtaposed along the transverse direction.
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