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A sound absorbing guard rail system

The present invention relates to a sound absorbing guard rail system for installation at
a lateral side of a road, said guard rail system comprises a series of supporting posts,
that are preferably vertically oriented, at least one noise absorbing panel that can be
mounted to said supporting posts, and a series of longitudinal guard rails mounted on
the side of the guard rail system facing the road.

A guard rail is provided at the lateral side of a road with the object of limiting personal
injuries by absorbing the energy of a vehicle veering off the road by catching and
slowing down the vehicle. Added to this primary function it is also found attractive to
provide the guard rails with noise reducing means.

Accordingly, a sound absorbing guard rail of such kind is known from EP 1 528 158 A1.

Herein the sound absorbing panels are made of aluminium or made transparent.

Another example of a guard rail with noise reducing measures is known from WO
2010/018028 A1, where a perforated plate is provided behind the guard rail beam.

In order to ensure road safety and to reduce the risk of personal injuries it is required
that a guard rail must be able to absorb the impact of a collision without disintegrating.
This requirement is also applicable to the noise reducing means. This requirement is to
avoid flying objects and/or sharp fractures which can cause severe personal injuries in
case of a collision. In the guard rails with noise-reducing measures mentioned above,
the casing in aluminium or transparent materials, such as glass or plastic, is brittle,

costly and may not withstand a vehicle impact without breaking apart.

By providing noise-reducing panels described above, the risk of disintegrating the
panel during an impact is considered too high and it is therefore an object of the
present invention to provide a guard rail with noise reducing means which is can

withstand the impact of a vehicle colliding with the guard rail.

According to the invention, this object is achieved by a guard rail of the initially
mentioned kind, wherein the noise absorbing panel comprises a noise absorbing
material board which is encased in an energy absorbing material provided with
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openings. Such an energy absorbing material provided with openings can be formed by
a mesh, a grid or a perforated material.

By the invention it is found advantageous that the noise absorbing panel is contained in
an energy absorbing material, e.g. said mesh whereby an improved noise absorbing
panel in a guard rail system may be achieved, which also meets the requirements
concerning impact absorption and avoids disintegration at an impact with a vehicle.

The noise absorbing material is preferably a mineral wool fibre board, which has very

good noise-absorbing characteristics. However, it is realised that the noise absorbing

panels can also be made with other materials, like foam material, integrated or partial

rubber material, integrated or partial plastic material, or other noise absorbing material
resistant in regard to weather conditions and wear effects next to traffic ways.

In the preferred embodiment of the invention, the energy absorbing material is a stretch
metal netting encasing said noise absorbing material board. Stretch-metal or expanded
metal provide very good energy-absorbing characteristics as the netting made of
stretch-metal can be deformed to a large degree when impacted. Depending on the
design of the stretch metal netting it is possible to provide different stretch behaviour in
respective stress directions. E.qg. it is possible to provide a higher stress resistance and
thereby a higher energy absorption in an impact situation in longitudinal direction of the
traffic way than in vertical direction. In those directions, where the stretch metal netting
provides a higher stress resistance, the meshes of the stretch metal netting may
provide a higher amount of deformation. In those directions where the stretch metal
netting has less stress resistance, the meshes of the stretch metal netting deform less.
This can be achieved e.g. by rhombus formed meshes, which have a longer diagonal in
vertical direction and a shorter diagonal in the horizontal direction. Thereby, the ability
of deformation of the rhombus formed meshes in horizontal direction is higher than in
vertical direction. Braking of the panels in any situation, in particular in a crash-
situation, is to be avoided.

Moreover, in addition to the mechanical behaviour of the netting made of stretch-metal,
in particular in a stress situation, such a material can also provide additional beneficial
optical and/or mechanical effects. The stretch metal may provide a surface structure
with different groups of surfaces which are intentionally oriented into a particular
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direction. Thereby, it is possible to achieve particular optical reflection effects such that
impacting light from a vehicle is reflected in preferred directions by certain groups of
surfaces of the net material, whereas the impacting light is being dispersed in other
less preferred directions. Moreover, inclining the groups of surfaces in preferred
directions may also support that particular objects colliding with the net material may
slide along the surface of the material with less friction in certain preferred directions,
whereas objects impacting from another direction experience higher friction.

As an alternative to the stretch metal netting, the energy absorbing material can be
formed of perforated metal sheets, multi-slit metal sheets, plastic nets, fibre reinforced
plastic or rubber material, etc.

Besides that the mineral wool fibre board, and more preferably a stone wool material,
has very good noise-absorbing characteristics, another advantage by in particular
stone wool as the material is that this material fire-resistant. The energy absorbing
material, e.g. the stretch-metal netting provides protection of the mineral wool and can
further contribute to the energy absorption at an impact due to a collision into the guard
rail and the energy absorbing material, e.g. stretch-metal netting also ensures that the
sound absorbing panel does not disintegrate at such an impact. This synergy between
the mineral wool fibre board and the energy absorbing material, e.g. stretch-metal is
advantageous and results in an improved noise absorbing panel in a guard rail, which
also meets the requirements concerning impact absorption and avoids disintegration at

an impact with a vehicle.

By the term stretch-metal netting is meant an expanded metal sheet, which is made by
a process of slit and stretch. The process may involve a precision die which slits and
stretches the sheet material in a single operation. Expanded metal is manufactured
through cutting and expanding a solid sheet of metal in special machines. The
machines cut and stretch the metal, expand it to a seamless mesh without joints. The
production contains no welded joints and no woven threads, which contributes to the
unique qualities of expanded metal. The mesh that is produced after expansion of the
cut metal gives the material an excellent carrying capacity.



10

15

20

25

30

35

WO 2018/011074 PCT/EP2017/067073

The material is then processed through a set of rollers, which adjusts the final
thickness. The stretch-metal in the netting is a ductile metal capable of absorbing
energy while being plastically deformed.

Preferably, the stretch-metal is galvanised steel. This is advantageous as it is weather
resistant and inexpensive to produce and very ductile and deformable by deforming the
mesh structure of the stretch metal netting when impacted. By galvanising the
stretched metal sharp edges will also be rounded. However, it is by the invention
realised that other types of protective coatings, such as plastic coating, paint or the like,
may be used.

As an alternative or as a supplement to stretch-metal, the energy absorbing mesh
could be a perforated metal sheet, a plastic netting or the like and/or a combination
thereof, encasing said noise absorbing material board.

In an embodiment, the netting is a panel which encloses at least the main sides and
the top side of the mineral wool fibre board. Preferably, the encasing is made from the
stretch-metal netting panel which is bent into a box-like shape around the mineral wool
fibre board and with mounting panels provided at each of the end sides.

By the invention it is realised that the stretch-metal netting panel may be produced with
non-stretched areas at each of the end sections for receiving the mounting panels at
each end for mounting the sound absorber to the supporting posts. Hereby, any sharp
edges or pointy ends in the netting structure may be avoided, thereby reducing any risk
of personal injuries to persons when handling the noise absorbing panel or during a
collision with the guard rail. Moreover, as the noise absorbing panel may be installed in
cities e.g. at parapets, this feature of the invention prevents the risk of injuring
pedestrians or cyclists.

The noise absorbing panel is preferably approx. 90 cm in height and approx. 260 cm in
length. This means that the panels may fit between posts in the usual guard rail
structure designs. Alternatively, the panels may be positioned behind the post, as
viewed from the traffic way, wherein a pair of two consecutive posts can be arranged in
a distance of approx. 1 m, 1.3 m, 2 m or 4 m, respectively. However, any dimensioning
of the noise absorbing panel is encountered by the present invention. In particular, it is
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preferred to provide noise absorbing panels in predetermined standardized dimensions
which match to the usual pre-confectioned guardrail sets for different applications. By
the invention it is realised that the panels may alternatively also be mounted in front of
the posts, i.e. between the posts and the guard rail. According to one embodiment of
the invention, the panels are not directly interconnected or mechanically fixed to one
another. Instead, they are mounted to the posts or the guard rail and arranged next to
one another without a mutual fixation. In other instances, the panels can be

mechanically connected.

In preferred embodiments, the mineral wool fibre board may also be provided with a
density within the range of 60-150 kg/m?®, preferably 80-120 kg/m°, more preferably 80-
100 kg/m°. Hereby, noise absorbing panels are provided in a size which is easy to
handle during mounting.

In an embodiment, the board is preferably provided with a protective fabric on its road-
facing side. Hereby, the mineral fibre board is protected from salt, dirt and the like from
the road. The fabric may be a fleece, i.e. a non-woven fabric, which is weather and UV
resistant ensuring a long lifetime of the sound absorbing panel.

In addition to this feature, it is possible to provide the protective fabric with a structured
surface having different appearances depending on the perspective. Thereby it is
possible to provide optical effects depending on an actual line of vision. For example,
the fleece and thereby the noise absorbing panel may reflect incident light more or less
intensely depending on the actual incident angle. It is also possible to provide the
protective fabric with particular light absorbing effects such that it has a different colour
depending on the actual incident angle of light or line of vision. Thereby, the fleece may
reflect light when illuminated from one driving direction of a traffic way and fully or
partially absorb or deflect light when illuminated from the other driving direction of said
traffic way. Besides design features, this feature may also provide functional benefits
when the sound absorbing panel is installed next to traffic way.

By the present invention, it is found advantageous that the noise absorbing panel is
provided in either a planar configuration or a curved configuration. Another advantage
of the stretch-metal netting encasing the mineral fibre board is also that the stretch
metal netting is manually deformable so that the noise panel is bendable into a
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preferred curved shape. As an alternative, if using more rigid less bendable panels,
shorter panels can be used and arranged in a polygonal course for an installation at
curved traffic ways.

In an embodiment of the invention, the guard rail is made of a beam, preferably made
of a steel profile in a predetermined cross-sectional shape. The beam may be provided

with sound reducing means, such as one or more sections of perforations.

As an alternative to a profile beam, the guard rail could be a tube or a wire.

According to a further embodiment of the present invention, the noise absorbing panel
can be provided at the respective axial end portions with end profiles. Such end profiles
may have I-, H-, U- or C- shape. Using end profiles with I-, H-shape allows a
connection of two consecutive noise absorbing panels which can be introduced in the
respective recesses provided by this shape profile. U- or C- shaped profiles can be
used as end profiles of respective noise absorbing panels in case no further noise
absorbing panel is to be connected.

According to a further embodiment of the invention, end portions of noise absorbing
panels can be at least partially covered by cover elements. Those cover elements can
be formed from material which is elastically deformable and which has good noise
absorbing characteristics, e.g from rubber material. It is possible to fix such singular
elements to the energy absorbing mesh material on both sides of the noise absorbing
panel, respectively. As an alternative, it is possible to provide cover elements which
cover an end portion of the noise absorbing panel by surrounding or encompassing this
end portion partially or completely. The cover element can be fixed by additional fixing
means or it can be clamped to the noise absorbing panel. Holding ribs increasing
friction or providing a form fit can be formed to the cover elements in order to engage
with the noise absorbing panel, in particular with the end portions of the energy
absorbing mesh material. The cover element can provide an elastically deformable
structure, preferably rounded, in the center of the end face which can be brought in
contact with the corresponding elastically deformable structure at an opposing cover
element of an approximate noise absorbing panel. The elastically deformable structure
can be formed by a rounded projection integrally formed within the cover, e.g. with a

rounded projection surface. This allows to compensate tolerances when mounting or
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assembling the system and moreover provides additional noise absorbing
characteristics also in the interfaces between two approximate noise absorbing panels.

In the following the invention is described in more detail with reference to the

accompanying drawings, in which:

Fig. 1 is a schematic perspective view of a sound absorbing guard rail system
according to a first embodiment of the invention;

Fig. 2 is a schematic front view of said guard rail system of the first embodiment of the
invention,

Fig. 3 is a side view thereof, and

Fig. 4 is a top view thereof;

Fig. 5 is a schematic perspective view of a sound absorbing guard rail system
according to a second embodiment of the invention, and

Fig. 6 is a schematic front view thereof;

Fig. 7 a)-c) is a series of cross-section views illustrating the absorption of an impact by
a guard rail system according to the invention;

Figs. 8-10 are cross-section views of three embodiments of a noise absorbing panel
according to the invention;

Figs. 11-14 are cross-section views of elements of each of said three embodiments;

Fig. 15 is a detailed front view of a preferred embodiment of a stretch-metal netting
according to a preferred embodiment of the invention; and

Fig. 16 is a side view of the stretch-metal netting of fig. 15;

Fig. 17 is a schematic perspective view of an assembly profile for use between two
adjacent noise-absorbing panels;

Fig. 18 is a front view of a guard rail beam according to an embodiment of the invention
with areas of perforations;

Fig. 19 is a detailed perspective view of the beam of fig. 18; and

Fig. 20 is a cross-sectional view thereof;

Figs. 21 and 22 are views of a second embodiment of a guard rail beam; and

Figs. 23 and 24 are views of a third embodiment of a guard rail beam;

Fig. 25 and 26 are two cross-sectional shapes of guard rail beams;

Figs. 27-30 are schematic views of different perforation patterns for the perforations in
the guard rail beams of the invention; and
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Figs. 31-39 show different embodiments for designs for end elements covering end
surfaces of noise absorbing panels.

With reference to figures 1 to 4, a first embodiment of a sound absorbing guard rail
system according to the invention is shown. The guard rail system is installed at a
lateral or median side of a road 2 and comprises a series of vertically oriented
supporting posts 4. A series of noise absorbing panels 6 are mounted to one side of
the supporting posts 4 facing away from the road and a series of longitudinal guard
rails 8 are mounted on the other side of the posts 4 facing the road 2. Between the
noise absorbing panels 6 assembly profiles 14 (see figures 1 and 2) are provided to
ensure the noise absorbing panels 6 are suitably positioned and aligned.

The noise absorbing panel 6 comprises a noise absorbing material board 10 which is
encased in an energy absorbing mesh 12 (see fig. 3).

In figures 5 and 6 a second embodiment of a sound absorbing guard rail system
according to the invention is shown. According to this embodiment, the guard rails 8
are provided with perforated sections 81, 82 to further increase the sound absorbing
characteristics of the guard rail system.

In figures 7 a) to c) the absorption of an impact by a guard rail system according to the
invention is shown. As vehicle comes from the road 2 and collides with the guard rail 8,
as indicated by the arrow in the figures, the posts 4 deflects at ground level and the
noise absorbing panel 6 is tilted backwards, i.e. away from the road 2, as well as
deformed as the energy in the impact is absorbed in this deformation of the noise
absorbing panel 6. As the energy is taken out of the impact the guard rail 8 breaks
away from the posts 4 as shown in fig. 7 c).

Three embodiments of the noise absorbing panel 6 are shown in figures 8-10.
Common for these three embodiments is that a noise absorbing material board 10 is
encased in an energy absorbing mesh 12. The material of the noise absorbing material
board 10 is preferably a mineral fibre wool, and in particular stone wool material. This
material has good sound absorbing characteristics just as the material is fire resistant
and the noise absorbing panel 6 made of stone wool can thereby contribute to that the



10

15

20

25

30

35

WO 2018/011074 PCT/EP2017/067073

guard rail system can prevent any fire from spreading in case a fire occurs in relation to

a road accident with or without vehicle impact in the guard rail.

Protective profiles 16, 16°, 16” are provided between the noise absorbing material
board 10 and the energy absorbing mesh 12. In fig. 11 the noise absorbing material
board 10 is shown alone and in figures 12-14 the three different designs of the
protective profiles 16, 16’, 16” are shown. The protective profile 16, 16’ or 16” may be
made of a transparent or non-transparent polymeric material, such as polypropylene,
polycarbonate or the like.

As mentioned above, the noise absorbing material board 10 is encased in an energy
absorbing mesh 12. This mesh 12 is provided as a netting and is preferably made of
stretch-metal or also called expanded metal. Such a netting of expanded metal is
manufactured through cutting and expanding a solid sheet of metal in special
machines. The machines cut and stretch the metal, expand it to a seamless mesh
without joints. The mesh is hereby made up by ribs 12’ and rhombus-like shaped
openings 12" as shown in figures 15 and 16.

The mesh 12 of expanded metal is advantageous as this type of mesh is highly
deformable without breaking and can therefore absorb a high amount of energy in case
of an impact and at the same time prevent the noise absorbing material 10 encased in
the mesh 12 from being disintegrated and scattered around the in the event of a
vehicle impact of the guard rail system. The expanded metal mesh is formed such that
it is more deformable in the longitudinal direction along the road than in the vertical
direction. The expanded metal mesh 12 is preferably bent into shape so as to form
cover for the front and back sides of the noise absorbing board 10 as well as at least
the top side. Preferably, the mesh 12 is also formed so it covers at least a portion of the
bottom side of the noise absorbing board 10.

As mentioned in relation to figures 1 and 2, an assembly profile 14 is provided between
the noise absorbing panels 6. In fig. 17 an embodiment of the assembly profile 14 is
shown. The profile 14 is made as an H-profile with two exterior flanges 142 and a web
flange 144 therebetween. Hereby, two receiving slots 146 are formed on each side of
the web flange 144 for receiving the ends of two neighbouring noise absorbing panels
6. Alternatively two U-profiles, or Z-Profiles can be used.
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In the following figures 18-30 various embodiments of the guard rail beams 8 are
illustrated. The guard rail beams 8 are formed from a sheet of metal which is bent into
a desired cross-sectional shape. In the embodiment shown in figures 18-20, the guard
rail beam 8 is shaped with upper and lower longitudinal flange portions facing the road
and a central flange portion therebetween. The upper and lower flange portions are
provided with perforated sections 81 and the central flange portion is also provided with
a perforated section 82. Mounting holes 80 are provided at least at the end portions of
the beams 8.

In figures 21 and 22 another embodiment is shown of the beam design. This second
design differs from the design shown in figs. 18-20 by having non-perforated sections
83 along the beam 8.

In figs. 23-24, yet another variant of the design of the perforations is shown, where only
areas 84 around the mounting holes 80 are non-perforated.

Figures 25 and 26 show cross-sections of two alternative shapes of the guard rail
beam 8 relative to the shape shown in fig. 20, which could be used for the road-facing
guard rail beams 8 in a guard rail system according to the invention.

The perforations may be provided in the guard rail beams 8 with different patterns. In
figures 27-30 some different perforation patterns are shown.

Figure 31 shows a detailed view of an end region of a noise absorbing panels 6 as
described above. At the end region of the noise absorbing panel 6, two rubber
elements 200 are fixed to the edges of the energy absorbing mesh material 12. Each of
the rubber elements 200 in cross-section provides a profile with a U-shaped receiving
part 202 with rib-like projections 204 and 206. Moreover, each of the rubber elements
200 has a hollow oval ring part 208. The rubber elements 200 are fixed to the free edge
of the mesh material 12 by means of the receiving parts 202, wherein the rib-like
projections 204 and 206 engage the mesh material 12 in order to retain the rubber
elements 200 on the free edge of the mesh material 12. The hollow oval ring parts 208,
which can be elastically deformed, project from the front surface 210 of the noise
absorbing panel 6. Thereby, the rubber elements 200 provide a noise damping and
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mechanically cushioning interface to an approximate wall element or to another noise
absorbing panel 6 formed with corresponding rubber elements 200. Moreover,
tolerances can be compensated thereby.

It is to be added that the noise absorbing panel 6 also shows an additional protection
layer 212 formed between the noise absorbing material board 10 and the energy
absorbing mesh material 12. This additional protection layer 212 can be provided for
protecting the noise absorbing material board 10 from dirt, water, or other external
influences. Moreover, it can provide optical effects, e.g. particular reflection effects or
light absorbing effects depending certain angular ranges. This additional protection
layer can be provided in each embodiment as described above, independent from
other structural features described.

Figure 32 shows an alternative embodiment for the design of an end cover design of a
noise absorbing panel 6. The noise absorbing panel 6 at its free and is provided with a
cover 220 formed from rubber material. The cover has bent edge regions 222 which
encompass the free ends of the noise absorbing panel 6 and are held by elastic
deformation and friction to the end regions of the energy absorbing mesh material 12.

Fig. 33 shows an embodiment for another cover 230 according to the invention which
basically corresponds to the embodiment as described in regard to figure 32. Figure 35
additionally shows how two opposing noise absorbing panels 6 and 6’ are arranged
against one another equipped with covers 230, respectively. Moreover, figure 36
additionally shows a perspective view of the cover 230. According to this embodiment,
the cover 230 has basically the same shape as shown in figure 32 in regard the cover
220 and it is also formed from elastically deformable material, e.g. rubber. Additionally,
the cover 230 provides in its central region a rounded projection 232 with a hollow
interior 234, which makes the rounded projection 232 elastically deformable. The
general shape of the cover 230 is adapted to the geometry of the end side of a noise
absorbing panel 6, as can be seen in figure 36. When fixed onto the end of two
opposing noise absorbing panels 6 and 6’, as shown in figure 35, the two
corresponding rounded projections 232 and 232’ of the respective covers 230 and 230’
contact one another and under elastic deformation provide a tight engagement of the
two end covers 230 and 230’. This allows to compensate tolerances and provides a
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tight connection and additional noise damping effects also in the interface between two
approximate noise absorbing panels 6 and 6'.

Figure 34 shows another embodiment which is based on the embodiment according to
figure 33. The end cover 240 corresponds in its shape to the end cover 230 as
described above, i.e. it also has a rounded projection 242 with a hollow interior 244. In
the interior of the projection 242 a partition wall 246 is provided extending from the
inner surface of the projection 242 into the noise absorbing material board 10. The
partition wall 246 additionally stabilizes the structure of the projection 242.

Figure 37 shows a further embodiment which is also based on the embodiment
according to figure 33. In this embodiment, in the central area of the cover 250 the
projection is formed by a closed ring-like structure 252 as can be seen in the cross-
section with a hollow interior 254. The cover 250 is plugged onto the end portion of the
noise absorbing panel 6 such that a part, in the example about one fourth of the
circumference, of the inner portion 256 of the closed ring-like structure 252 engages
the front surface of the noise absorbing material board 10 and protrudes into it to a
certain degree. This further stabilizes the cover 250 and allows to compensate
tolerances. As can be seen in figure 39, the shape of the cover 250 is similar to the
shape as already described in regard to figure 36.

Finally, as can be seen in figure 38, this embodiment provides a similar interface
between two opposing or approximate noise absorbing panels 6 and 6’ wherein the two
ring-like structures 252 contact each other under a demanded elastic deformation in
order to provide a tight fit with beneficial noise dampening and cushioning
characteristics.

Above, the invention is described with reference to some currently preferred
embodiments. However, it is realised that other embodiments may be provided without
departing from the scope of the invention as defined in the accompanying claims.
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Claims

1. A guard rail system for installation at a lateral or median side of a road, said guard
rail system comprises a series of supporting posts, that are preferably vertically
oriented,

at least one noise absorbing panel that can be mounted to said supporting posts, and a
series of longitudinal guard rails mounted on the side of the guard rail system facing
the road,

characterised in that

said noise absorbing panel comprises a noise absorbing material which is encased in
an energy absorbing material provided with openings.

2. A guard rail system according to claim 1, wherein the noise absorbing material is a
mineral wool fibre material preferably provided as a board, foam material, integrated or
partial rubber material, integrated or partial plastic material, or other noise absorbing
material resistant in regard to weather conditions and wear effects next to traffic ways.

3. A guard rail system according to claim 1 or 2, wherein said energy absorbing
material provided with openings comprises a mesh, a grid or a perforated material.

4. A guard rail system according to one of the of the preceding claims, wherein the
energy absorbing material is a stretch-metal netting encasing said noise absorbing

material.

5. A guard rail system according to claim 4, wherein the stretch-metal is a ductile metal
capable of absorbing energy while being plastically deformed.

6. A guard rail system according to claim 4 or 5, wherein the stretch-metal is
galvanised steel.

7. A guard rail system according to any one of the preceding claims, wherein the
energy absorbing material is a perforated metal sheet, a plastic netting or the like
and/or a combination thereof, encasing said noise absorbing material.
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8. A guard rail system according to any one of the preceding claims, wherein the
netting is a panel which encloses at least the main sides and the top side of the noise
absorbing material.

9. A guard rail system according to any one of the preceding claims, wherein the
encasing is made from stretch-metal netting panel which is bent into the box-like shape
around the noise absorbing material board and with mounting panels provided at each
of the end sides of the stretch-metal netting panel.

10. A guard rail system according to any one of the preceding claims, wherein the
encasing is made from stretch-metal netting panel which is cast into an insulation
material made by a wet-felt process and with mounting panels provided at each of the
end sides of the stretch-metal netting panel.

11. A guard rail system according to any one of the preceding claims, wherein the
stretch-metal netting panel is produced with non-stretched areas at each of the end
sections for receiving the mounting panels at each end for mounting the noise
absorbing panel to the supporting posts.

12. A guard rail system according to any one of the preceding claims, wherein said
noise absorbing panel is approx. 90 cm in height and in length approx. 130 cm, approx.
260 cm. or approx. 520 cm or approx. 530 cm.

13. A guard rail system according to any one of the preceding claims, wherein the
mineral wool fibre board is stone wool and provided with a density within the range of
60-150 kg/m®, preferably 80-120 kg/m®, more preferably 80-100 kg/m°.

14. A guard rail system according to any one of the preceding claims, wherein the
noise absorbing material is preferably provided with a protective fabric on its road-
facing side.

15. A guard rail system according to claim 14, wherein the protective fabric has a
structured surface having different appearances depending on an actual line of vision.
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16. A guard rail system according to any one of the preceding claims, wherein said
noise absorbing panel is provided in a planar configuration or a curved or polygonal

configuration.

17. A guard rail system according to any one of the preceding claims, wherein the
noise absorbing panel is provided at the respective axial end portions with end profiles,
wherein the end profiles may have I-, H-, U- or C- shape.

18. A guard rail system according to any one of the preceding claims, wherein the
guard rail is made of a beam, preferably made of steel in a predetermined cross-

sectional shape.

19. A guard rail system according to any one of the preceding claims, wherein the
beam is provided with sound reducing means, such as one or more sections of

perforations.

20. A guard rail system according to any one of the preceding claims, wherein the

guard rail is a tube or a wire.



PCT/EP2017/067073

WO 2018/011074

’%’%%
O,

&
/

AR
a0
009 ) 2 1R
A", W N ] ’
rerersrt0 [TIREEGEREODOOQRRLNK I IRSOORRILL KESOOO (IR
o lersiiiemesnenend | rensreemonflies
R X0 [ MY IR KSR XA | O XXX UL OO IXKARBES =
OXKXH A RQIRLKIRH KEHE [IHRXXXKABOK IDOCKRAAS o9l
el | R KO0t RRGOG0ete ™ i
ot e gepod IS e i
AL .U RRBOSEE=== e &\..\l\«\w\xkﬂ.%wﬁ\‘.
| R ELRL
o R (R
i e . V.Y A AAABOCKAANN =
T IR ORI KABOAIAIRIBPOEEE=, )
T KRR KX XBEIIIIRARLECE w
%&&&o%%...&ovv,.‘:5..,..0@_- AN A ) it 7
w?wwv»..n%»M.»%».?»K\ == ,M y
\ )
) bi p

1/18



PCT/EP2017/067073

WO 2018/011074

~

W
i

[M

RORRY

»m%t«wwﬁ&
)
K588

o W (. * .
I
.
i
p
ﬂww
b~
o SO C LS CE SO
AP g B 7% 0 P P NP PN P
KRN BRRRHLHRULNK
XA KX KX ALK A
8 BOGS G5
I BRXRXRURLRS
£ XK AAHAK RS
] 0%%%% % %% %% %%

-+

‘sasee e e e o ey
OO
LAY
QS
S
&
3 1585558588

S e T e i A R

XS
ate

TR AR I L]

»»»»»»»»

R I A ARSIl o

2/18



PCT/EP2017/067073

WO 2018/011074

JRu.

G b
YOCAAN | MK
IR KRR
OBR0RK [IDOCONRE
i SIS, N X
i RAITLXRABGR O _
SRR RLRTXE
X LRI X KBS
R Mm«é f%...@.&"w““s w.“@“.w.“.“u“w.m.ww.w%«vwh@Em%»
1 ) 9 \ b g !

3/18



WO 2018/011074 PCT/EP2017/067073

e

%,
* o} o

Y

FEry
aés.

G g
o
evsveselreeeee
L

YT
W
3!
5
3

TE
%
2639
3
5

R

YT e
3
3
5

HH
@
&
s
5

TeRneis

et

H
s
REE

5
3
H

H
H
4
TErre

H
34
H
FE

oo

5
sastilion

e o

T Sosl

4/18



WO 2018/011074 PCT/EP2017/067073

Y
1§

D
| ) Y

4 > - @mw

5/18



PCT/EP2017/067073

WO 2018/011074

S
R
L

6/18






PCT/EP2017/067073

WO 2018/011074

8/18



PCT/EP2017/067073

WO 2018/011074

9/18



«\;%‘

T 7 ¢
‘ 7,

% e ; e e ¥ . A e

w,,
/Mm@ . 00




PCT/EP2017/067073

WO 2018/011074

11/18



WO 2018/011074 PCT/EP2017/067073

T
oo’

12/18



PCT/EP2017/067073

WO 2018/011074

13/18



WO 2018/011074 PCT/EP2017/067073

14/18



PCT/EP2017/067073

WO 2018/011074

0" >

A)

, 2%

15/18



WO 2018/011074 PCT/EP2017/067073

132

16/18



PCT/EP2017/067073

WO 2018/011074

212

4L

Q
B

ey v

S

A

R T T e e e D

oo

6 {

paxel

PAA

250

hy. 38

17/18



WO 2018/011074 PCT/EP2017/067073

18/18



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2017/067073

A. CLASSIFICATION OF SUBJECT MATTER

INV. EO1F8/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

EOLF

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 4 358 090 A (GLAESENER ERNEST) 1-3,7,16
9 November 1982 (1982-11-09)
Y column 2, lines 54-58; figures 1-5 4,18,19
column 5, lines 1-15

Y WO 2010/018028 Al (JENSEN THOMAS WILLUM 4,18,19
[DK]) 18 February 2010 (2010-02-18)
cited in the application

page 4, lines 20-21

page 4, lines 28-33

page 5, lines 10-12; figures 1-7

A JP H10 338913 A (NIPPON KOKAN LIGHT STEEL 1
KK) 22 December 1998 (1998-12-22)
the whole document

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other

. e "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified)

considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

21 September 2017 09/10/2017

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, .
Fax: (+31-70) 340-3016 Stern, Claudio

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2017/067073
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4358090 A 09-11-1982 AU 5480280 A 31-07-1980
EP 0014172 Al 06-08-1980
JP $5598511 A 26-07-1980
LU 80815 Al 05-06-1979
US 4358090 A 09-11-1982
WO 2010018028 Al 18-02-2010  CN 102149874 A 10-08-2011
CN 104947611 A 30-09-2015
DK 176759 Bl 29-06-2009
EP 2318593 Al 11-05-2011
US 2011114909 Al 19-05-2011
WO 2010018028 Al 18-02-2010
JP H10338913 A 22-12-1998  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report

