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(57) Abstract: A wave-motion reducing structure comprises wave-motion reducing means (30) suitable for being laid on a coastal

bed and restraining means (20, 22) suitable for restraining the wave-motion reducing means on the coastal bed. The wave-motion
reducing means (30) are arranged so as to be inclined, in use, against the direction of the sea current which strikes them. A wave-
motion reducing system comprises a plurality of wave-motion reducing structures arranged in a row lengthwise and in a manner

such that the wave-motion reducing means (30) adopt a substantially parallel configuration and oppose the motion of the current.
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A WAVE-MOTION R

L]

DUCING STRUCTUR.

L]

p—

The present 1nvention relates to the field of wave—-motion

reducing structures and, more particularly, to a wave—-motion
reducing sStructure and to a wave-motion reducing system

comprilising the structure.

As 1s known, erosion 1n progress on coastlines often requilires

pr—

the 1mplementation of measures to prevent such processes.

Known structures that are used for resisting erosion, such as

breakwaters or groynes, may on the one hand bring advantages

1n the beach front region but, on the other hand, gilve rise

pl—

to erosion processes at the bases of the structures, 1n the

lateral areas, and 1n the spaces Dbetween the structures.

Moreover, known structures cause so-called "rip" currents or

"undertows", particularly i1in the direction away from the land

towards the open sea, which are damaging to coasts. Another

p— p—

disadvantage of these structures 1s therefore the need for

constant malntenance and refilling works which are expensive

— —

and 1mpose a burden on the funds of bodies responsible for

coastal maintenance.

p—

The object of the present invention 1s to solve the problems

pl—
—

of the ©prior art by providing a wave-motion reducing

pl—

structure and system the use o0of which achieves not only a

substantial reduction 1n wave motion but, 1n addition, a more

p— pl—

homogeneous redistribution of the energy of the sea current

p—

1n the surroundlng areas, thus safeguarding the 1ntegrity of

p—

coasts and extending the useful life of coastal refilling or

reconstruction operations.

pl—

A further object of the present 1nvention 1s to provide a

pr—

system which affords maximum safety with regard to bathing

conditions on the adjacent beach when 1n use on a coast.

pl— p—

"ective damping of the wave

Another object 1s to ensure e

motion 1n the long term without requilring exceptional
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maintenance to the system or to the structures of which the

system 1s composed.

ph—

A further object of the present 1invention 1s to reduce the

pr—

management and maintenance costs of a wave—-motion reducing

system 1n comparison with known solutions.

To achilieve the objects 1ndicated above, the subject of the
invention 1s a wave-motion reduclng structure and a wave-

motion reducing system as described 1n the appended claims.

p— p—

One of the main advantages of the present i1nvention 1s that

pl—

of reducing the energy o

pp—

the wave motion without damagling

che original structure of the sea bed, 1n particular, by

damplng transverse and lateral currents and preventiling the

ralising of the waterline or "set up" 1line 1level, thus
preventing erosion and modification of the shape o0of the
coastline.

The structure and the system according to the 1nvention

pl—
—

advantageously achieve an optimal reduction 1n the energy of

the wave motion when comblned with anti-erosion filters, soO

that coast refilling operations can be carried out to re-

establish the eroded beach 1n an enduring manner.

Further characteristics and advantages will become clear from

the following detailed description relating to the appended

ph—

drawings which are provided purely by way o©of non—-limiting

example and in which:

Figures 1 and 2 are a side view and a plan view,

p— p—
p—

respectively, of one embodiment of a wave-motion reducing

structure according to the present 1nvention,

pl—

Figure 3 1s a front view of a panel o:

pl—
—

the structure shown 1n

Figures 1 and 2,
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pl—
—

FFigure 4 1s a si1ide view 0f a wave—-motion reducling system

according to the present 1nvention, and

pp—
p—

Figure 5 1s a top elevational view of a particular

p—

configuration of the wave-motion reducing system according to

the present 1nvention, comprising ballasted filter mats.

With reference now to the drawings, a wave-motion reducling

structure, dJgenerally 1indicated 10, comprises wave—-motion

reducing means, for example, but 1n non-limiting manner, at

least one panel 30, and restralning means which are

particularly sultable for restralining the wave—-motion

reducing means on a coastal bed 1n use.

pl—

Accordlng to a preferred embodiment of the present 1nvention

shown 1n Figures 1 to 3, the restraining means comprise a

base suitable for being laid on or fixed to a coastal bed.

p— pl—

The base comprises a palr of 1longitudinal elements 20, for

p—

example, of elongate parallelepipedal shape, arranged

rarallel to one another and 1nterconnected by transverse

pl—

elements 26 so as to form a structure of overall rectangular

shape 1n plan. FEach longitudinal element 20 comprises, on

1ts upper surface, two parallel projecting walls 22 which are

inclined to the vertical, deflining a seat 21. The seat 21 1s

particularly sultable for housing the panel 30 1n use so as

to restraln 1t on the base.

The panel 30 which, for example, 1S substantially

pl—

prarallelepipedal 1n shape, comprises a lower portion, for

example a foot 31, which can be fitted 1n the seat 21 1in

complementary manner, and an upper portion 37 which bears on

pr— pi—

the 1nsides of the seats 21 1n use, by means o0f respectilive

lower shoulders 38, thus achieving a firm restraint. The

pranel 30 1s preferably but not necessarily arranged so as to

p—

be 1nclined agailinst the direction of the sea current which
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strikes 1it, preferably at an angle of between 30° and 90° to

the horizontal, more preferably 45° or 60°.

ph—

According to a particularly advantageous embodiment of the

present 1nvention, the 1longitudinal elements 20 and the

pp—
p—

transverse elements 26 which make up the base 20 are made of

a material, for example, reinforced concrete, which 1s heavy

pl—

enough to restrailn the structure on the bed and sufficiently

resistant to the erosion that 1s caused by the wave motion

over time.

ph—

According to another preferred embodiment of the present

invention, the wave-motion reducing means directly comprise

restraining means for enabling them to be engaged on the sea
bed. The wave-motion reducing structure thus does not
include a base that 1s laid on the coastal bed since the
wave—-motion reduclng means are restrained on the bed

pl—

directly. By way of non-limiting example, the panel 30

comprilses a lower portion 31 which can be i1inserted directly

pre— 1
p—

T1Trm

into a sandy bed so as 1n any case to achieve a

restraint.

ph—

Naturally, the composition and configuration of the elements

pp—

forming the base o0of the structure may vary widely with

respect to those described above, without thereby departing

— —
p—

from the scope o0of the present 1nvention. By way of non-

limiting example, the base may comprilse three or more
longitudinal elements 20 or, alternatively, may not 1nclude
transverse elements 26, Or may even comprise a single

substantially parallelepipedal base block 1n which the seats

21 housing the 1inclined panels 30 are formed, as described

and 1llustrated above.

p— p—

One of the advantages of the present 1nvention 1s that 1t 1s

pl—

possible to construct different conflgurations of the

restralning means which 1n any case achieve greater stability
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on the coastal bed on which they operate without a
simultaneous excesslve 1ncrease 1n their weight, so that
transportation and laying are easy and do not regqulire the use

p—

of special tools for the purpose.

Figure 4 shows a wave-motion reducing system according to the

p— pl—

invention. It 1s composed of a plurality of wave—-motion

reducing structures 10 as described above, preferably four
structures with thelr bases 20 arranged 1n a row lengthwise

and 1n a manner such that the respective panels 30 adopt a

substantially parallel configuration and oppose the wave

ph—

motion of the sea current. The structures 10 are 1n turn

placed side by side so that several panels are arranged side

by side to form a continuous panel, or the structures 10 are

constituted by bases housing panels which, preferably but 1in

pl—

non—-limiting manner, reach a length of between 15 and 25

metres, 1n particular 20 metres. Tests have found that the

p—

bases preferably have a length of 6 metres 1n the direction

pl— pl—

of the wave motion and the panels have a height of 1.5 metres

and are inclined at 45°. The system 1s preferably laid on a

pl—

bed having a depth of about 3 metres.

In regions 1n which the structures configured as explalined

above might give rise to erosion, the system advantageously

comprilises anti—-erosion filter means, for example, but 1n non-

p—

limiting manner, made of geo—-textilile material weighted with a

metal mesh which 1s preferably plastics—coated. Naturally,

the filter means may be made of different known elements, for

pl—

example, o0of ballasted mats which may help to restrain the

structure on the sea bed.

p—

A particularly advantageous configuration of the wave—-motion

reducling system 1s shown 1n Figure 5 1n which Dballasted

filter mats 40 alternate, 1n the direction transverse the

wave motion, with wave-motion reducing structures configured

as described above. The system 1s preferably configured with
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the filter mats forming, between the structures, corridors

pl—

having a width of about 6 metres and a 1length, 1n the

pl—

direction of the wave motion, which 1s comparable to the

p—

overall length of the structures. Moreover, the wave—-motion

pl—

reducing system preferably extends for a distance of about

100 metres transversely relative to the wave motion and also

ph—

has, at the edges of the wave-motion reducing structures 10,

pr— pp—

further filter mats 41 of a width comparable to that of the

structures 10. Tests have shown that this particular

pl—

configuration of the wave-motion reducing system considerably

reduces erosion and eliminates any currents that may also

pose a risk to bathers.

pl—

Naturally many variants of the wave-motion reducing structure

ph—

and system of the 1nvention may be provided without thereby

pl—

departing from the scope of the present 1nvention.
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CLAIMS

-

1. A wavlemO't-ion i*educing system comprisirg 2 plurality of
structures (10) ha?ing a base (20, 26) disposed on a ceoastal
bed, engagement eilemznts (L1, 22) Obtaiﬁed'on the base, and
at least a panel (30) engaged to the base (20, 26) through

the encagement elements (21, 22), charazcterxlized in that the

structures (10}_ are aligned side by side along a row
extending toward the coast, the panels (30) adepting a
configuration substantially parallel to one another and

opposing the wave mction of a sea current.

2. A wave=-motion system according to claim 1, characterised
in thdat the system further comprises a plurality of rows of
structures where the .panels (30) adopts a configuration
substantfially parallél to one another and opposing the wave
motion of a s2a c¢urrent, the rows being arranged side by side

in a direction transverse the wave motion.

3. A wave—motion sSystem according to Claim 2, characterized

in that i1t further comprises filtexr means.

4. A wave-motion system according to Claims 3, characterized
in that the filter neans (40) alternate with the row of wave-
motion reducing structures. (10) in a direction transverse the

wave motion.

5. A wave-motion  system according to Claim 4, characterized
in that the filter means comprise geco-textile material:

ballasted with a metal mesh which 1s preferably plastics-—

coated.

6. A wave-motion ‘system according o the preceding claim,
further comprising filter means (41) arranged at the edges of

the rows of wave-motion reducing structures (10).
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7. A wave-motion system according to any one of Ciaims 3 to
6, characterized in that the filter means have a width of
about 6 metres when they alternate with the structures (40)
and a width comparable to that o©of the structureé when they

are arranged at tne edges of the structures {(10), the system

extanding for about-loo metres in a dixection transverse the

wave motion.

8_. A wave-motlion system according to Claim 1, characterized

in that ' the engagement elements comprise two - parallel
projecting walls (22) which are inclined to the vertical,
defining a seat (21) particularly suitable for housing rthe

wave-motion reducing means in use.

9. A wave-moticn systenm according to Claim l, characterized
in that the base comprises a plurality of longitudinal blocks
(20) arranged parallel to one another and interconnected by

transverse elements (26).

i0. A wave—motign system according t¢ Claim 1, characteriied
in that the pansl (30) comprises an uppexr portion (37) and a
lower portion (31), the lower poertion (2L) being restrained
on. the coastal bed.

1l. A wave-~moticn system according to Claim 10, characterized
in that the vanel (30) is restrained on the coastal bed so as
to be arranged at an inclination of betweea 30° and 90° +to

Lhe horizontal, preferanly 45° or 60°.

12. A wave-motion system according to Claim l, charactexized

in <that the base is constituted by a single block of

i3. A method of constructing a wave-motion reducing systerm,
comprising the steps of:
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- providing a plurality wave-motion reducing means, each

wave-motion recducing means comprising a base and a panel,

- arranging the wave-motion reducing means so as to form a

row along a preferred direction toward the coast,

- arraznging the wave-motion reducing means so that the panels
adovt a configuration substantially parzllel to one another
and inclined against the direction of the sea current and

cppeoseing the wave motion of a sea current.
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portion (31), the lower portion (31) being restrained on the

coastal bed.

3. A structure according to Claim 7, characterilized 1n that

the panel (30) 1s restrained on the coastal bed so as to be

p—

arranged at an inclination of between 30° and 90° to the

horizontal, preferably 45° or 60°.

9. A structure according to Claim 2, characterized 1n that

pl—

the base 1s constituted by a single block of material.

p—

10. A wave—-motion reduclng system comprising a plurality of

pl—

structures (10) according to any one of the preceding claims,

“he structures being arranged 1n a row lengthwise and 1n a

manner such that the respective wave-motion reducing means

(30) adopt a configuration substantially parallel to one

p—

another and oppose the motion of the current.

11. A system according to the precedling claim, characterized
1n that the wave-motion reducling means comprise at least one

pranel (30), the structures (10) being arranged side by side

SO as to arrange several panels (30) side by side to form a

contilnuous panel.

12. A system according to Claim 10 or Claim 11, characterized

1n that i1t further comprises filter means.

13. A system according to Claim 12, characterized 1n that the

filter means comprise dJgeo-textlle material ballasted wilith a

metal mesh which 1s preferably plastics—coated.

14. A system according to Claims 12 and 13, characterized 1n

that the filter means ((40) alternate with tThe wave—-motion

reducing structures (10) 1n a dilrection transverse the wave

motion.
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15. A system according to the preceding c¢laim, further
comprising filter means (41) arranged at the edges of the

wave-motion reducing structures (10).

p—

l16. A system according to any one of Claims 12 to 15,

p—

characterized 1n that the filter means have a width of about

6 metres when they alternate with the structures (40) and a

width comparable to that of the structures when they are

p—

arranged at the edges of the structures (10), the system

extending for about 100 metres 1n a dilirection transverse the

wave motion.

pp—

17. A method of constructling a wave-motion reducing system,

pl—

comprilising the steps of:

— providing one oOr more wave-motion reducing means,

— arrangilng the reducing means 1n a predetermined arrangement

on a coastal bed,

— restraining the wave-motion reducing means on the coastal

bed, the reducing means being arranged so as to be 1nclined

p—

agalnst the direction of the sea current which strikes them.
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