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DESCRIPTION

[0001] The invention relates to a guard rail including noise-reducing measures and being
according to the preamble of claim 1.

[0002] A guard rail is a structure provided along a road section and with the object of limiting
personal injuries by catching, slowing down or turning away vehicles veering off the roadway
unintentionally. Guard rails can be categorized as road guard rails provided along a road
usually on the verge (possibly on the centre strip), or as bridge guard rails mounted along the
verge of a bridge or another structure. The guard rail may be a steel guard rail, the beam and
the vertical posts of which are made from sectional steel.

[0003] Along busy roads in built-up areas it is furthermore commonly known to provide noise-
reducing measures such as embankments, concrete walls or wall shaped structures for
keeping down traffic noise. A guard rail according to the preamble to claim 1 is known from
JP2007218084A, JP10338913A and EP1528158A1.

[0004] JP10338913A discloses a guard rail having noise-reducing measures and including a
plurality of substantially vertical posts supporting a longitudinal guard rail beam, plate-shaped
noise-reducing modules being attached to the supporting substantially vertical posts. The
guard rail beam is not perforated, i.e. noise from vehicles is reflected by the guard rail beam.
Further, noise-reducing modules are arranged substantially below the guard rail beam, only a
minor unessential upper portion of the modules being located behind the beam.

[0005] Further, US 6142452A discloses a guard rail including guard rail beams having
mounting holes or perforations for mounting the beams to inter alia vertical posts. Additionally,
the beam is provided with longitudinally extending openings or perforations for weakening the
beam to dispose it for column buckling when subjected to substantial column loads in axial
direction.

[0006] Additionally, EP 1184515A1 discloses a guard rail including a guard rail beam attached
to upright posts. A lower protection screen is attached to the beam and prevents a person form
sliding below the beam and hit a post in case of an accident. An upper protection screen is
attached to the beam to prevent a person from falling down on to an upright post in case of an
accident.

[0007] The aspect of the invention is to provide a guard rail with noise-reducing measures and
which can be manufactured as an attractive economic alternative to the known structures. To
achieve this aspect, the guard rail according to the invention is characterised by the
characteristic features stated in claim 1.

[0008] The noise-reducing features of the structure are improved distinctively by the guard rail
beam being perforated thus allowing the sound to pass into the noise-reducing modules
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provided at the rear and by the top plate reflecting the sound to the noise absorbent modules,
the top plate being connected to the guard rail beam.

[0009] The embodiments of the guard rail appear from the sub claims.

[0010] By making use of the steel guard rail normally being placed along the verge of the road
close to the roadway, the height of the plate-shaped noise-reducing modules may be lower
than twice the height from the bed to the top of the guard rail beam - and often they may be of
the same height as said guard rail beam. This is can be done as road noise arises from three
sources:

1. 1. Engine noise which is normally reduced by exhaust silencers;
2. 2. Signal noise arising from hooters and the like; and
3. 3. Tyre noise resulting from the contact between the tyre and the roadway.

[0011] As especially the last-mentioned source of noise creates a nuisance on long, straight
road sections at normal, steady speed, the sound barrier may advantageously be provided
close to the source of noise, and thus a considerable muffling can be achieved without scarring
the surroundings with a tall wall. Furthermore, it is advantageous that a considerable part of
the noise is spread along the ground level and thrown back hereby.

[0012] The plate-shaped noise-reducing modules may advantageously include a mineral wool
plate sheathed with a stiff metal net.

[0013] The invention may advantageously be applied in connection with a double-sided guard
rail including two substantially parallel and opposite oriented guard rail beams. Thus the noise-
reducing modules are provided between the noise-reducing beams and absorb the sound
energy in the immediate vicinity (preferably less than 4 metres) of the primary source of noise -
the contact between the tyre and the roadway.

[0014] Furthermore the invention relates to a road system including at least one roadway, a
guard rail according to any one of claims 1 to 9 being provided along said roadway.

[0015] By attaching the plate-shaped noise-reducing modules to the supporting, substantially
vertical posts it is possible to absorb the noise energy in the immediate vicinity of the primary
source of noise - the contact between the tyre and the roadway. The guard rail is provided
along and in the immediate vicinity of the roadway, and in a preferred embodiment it is
provided as a separation between two opposite oriented roadways.

[0016] Below the invention is explained in detail in connection to preferred embodiments and
with reference to the drawings, in which

Fig. 1 is a diagrammatic view of a preferred embodiment of a single-sided guard rail including
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noise-reducing elements according to the invention.
Fig. 2 shows a cross-section of the guard rail shown in Fig. 1 along the line A-A.
Fig. 3 shows a cross-section of the guard rail shown in Fig.1 along the line B-B.

Fig. 4 is a diagrammatic view of a preferred embodiment of a double-sided guard rail with
noise-reducing elements according to the invention.

Fig. 5 shows a cross-section of the guard rail shown in Fig.1 along the line A-A.
Fig. 6 shows a cross-section of the guard rail shown in Fig.1 along the line B-B.

Fig. 7 shows an alternative embodiment of the guard rail shown in Fig. 4 as a cross-section
equal to Fig. 5.

Fig. 8 is a perspective view of an embodiment of a top plate for the guard rail shown in Fig. 7.

Fig. 9 shows a road system including both a single-sided and a double-sided guard rail
according to the invention.

[0017] Figs. 1-3 show a preferred embodiment of a single-sided guard rail including noise-
reducing elements according to the invention. The guard rail is constructed as a steel guard
rail including a plurality of posts 3 provided at a predetermined distance and supporting the
guard rail, which is anchored into the ground, gravel or concrete. Advantageously, the posts 3
often may have an H-profile. It is not shown in the Figures, but conventionally the guard rail
has a starting point and/or an ending point with a gradual adjustment of the height of the guard
rail from its full height to zero - i.e. a decline in the guard rail. The invention is particularly
applied at sections at full height.

[0018] Conventionally, a supporting arm 5 manufactured from steel and having a U-shape is
attached to the posts 3, the extremities of said supporting arm 5 being secured with bolts or
welded to one of the posts 3. A guard rail beam 2 is secured with bolts to the supporting arm 5.
As a single-sided guard rail is constructed to work on collision solely from one side, a person
skilled in the art can understand that securing the guard rail beams 2 ensures that they may be
prolonged slightly and ensure that the guard rail is not broken through in case of an accident,
the deformability of the supporting arms 5 absorbing the energy from a vehicle in case of a
collision.

[0019] According to the invention the guard rail beam 2 is connected to a top plate 4. In a
further embodiment the guard rail beam 2 and the top plate 4 may be two separate sectional
plates.

[0020] A noise-reducing plate 1 absorbing the noise from passing traffic is provided between,
in front of or behind the posts 3.
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[0021] Advantageously, the noise-reducing plate 1 may have a mineral wool core sheathed
with a steel wire netting or a perforated plate - possibly with a metal frame along the edge; thus
said metal frame may be used to fasten the plate 1 to the posts 3. In the preferred
embodiment the plate 1 has a height fitting the height of the guard rail.

[0022] Alternatively, the plate 1 may be placed in front of the post 3 or behind the post 3.
Alternatively, the plate 1 may have a core of polymer material.

[0023] According to the invention a considerable part of the guard rail beam 2 is provided with
perforations - e.g. punched perforations having a diameter of 3 mm at a centre distance of 6
mm. Hereby the acoustic qualities of the beam ensure that the sound passes into the noise-
reducing plate 1 at the rear instead of being reflected. Advantageously, the perforations may
be punched before the plate is pressed to the final form of the guard rail beam 2.

[0024] Provided that the guard rail is placed far from the source of noise, it may in some
connections be appropriate to heighten the posts 3, so that an additional noise-reducing plate
1 is fastened above the guard rail 2, the noise-reducing measure thus obtaining twice the
height of the guard rail.

[0025] Figs. 4-6 show a double-sided guard rail constructed to work in case of collisions from
both sides. The functioning is the same as with the single-sided guard rail explained with
reference to Figs. 1-3., but said double-sided guard rail has two substantially parallel and
opposite oriented guard rail beams 2 and noise-reducing plates 1 provided in between the
guard rail beams 2.

[0026] Figs. 7 and 8 show an alternative embodiment having perforations in the top plate 4,
the punched perforations being long so that the top plate substantially has the characteristics
of a grating.

[0027] Thus the invention relates to a noise-reducing guard rail combining a wall 1 of noise
absorbing material, a top plate 4 as well as a guard rail beam 2. The top plate 4 functions as a
part of the guard rail and reflects noise which would escape between the noise wall 1 and the
guard rail beam 2, if said top plate 4 was not provided. The noise is reflected back to the noise
absorbing wall 1.

[0028] The invention may be applied along all known roadways along which a guard rail is
desirable or required. Furthermore, the noise-reducing guard rail functions as a traditional
guard rail and shall also reduce traffic noise. The top plate may have a noise-reducing material
at the underside. The guard rail beam may be reinforced by longitudinal steel wires.

[0029] Fig. 9 shows a roadway with two lanes in each direction. Along the roadside single-
sided guard rails 7 are provided of the kind explained with reference to Figs. 1-3, and the
opposite oriented lanes are separated by a centre strip along which a double-sided guard rail 6
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is provided of the kind explained with reference to Figs. 4-6. Hereby the noise from traffic 8 at
large approach roads may be reduced substantially without a town being intersected by an
unsightly barrier.
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Patentkrav

1. Autoveern, der har stgjdeempende foranstaltninger, og som inkluderer en
flerhed af i alt vaesentligt lodrette stolper (3), der baerer en langsgaende
autoveernsbjalke (2), idet pladeformede stgjdeemningsmoduler (1) er monteret
pa de baerende, i alt vaesentligt lodrette stolper (3), kendetegnet ved at
autovaernsbjeelken (2) er perforeret, sa at lyden tillades at passere ind i de
bagved anbragte stgjdaemningsmoduler (1), idet en vaesentlig del af
autovaernsbjeelken (2) er forsynet med perforeringer, sa de akustiske kvaliteter af
bjaelken sikrer, at lyden passerer ind i de bagved anbragte stgjdeemningsmoduler
i stedet for at blive reflekteret og ved at autovaernet yderligere inkluderer en gvre
plade (4) til at reflektere lyd tilbage til stgjdeemningsmodulerne (1), hvilken lyd
uden naevnte gvre plade (4) ville undslippe mellem stgjdaemningsmodulerne og
autoveernsbjeelken (2), hvor autovaernsbjselken (2) er forbundet til den gvre plade

(4).

2. Autoveern ifglge krav 1, idet hgjden af de pladeformede stgjdeemningsmoduler
(1) er mindre end den dobbelte hgjde fra underlaget til overkanten af

autovaernsbjaelken (2).

3. Autoveaern ifglge krav 1 eller 2, idet de pladeformede stgjdaemningsmoduler (1)
inkluderer en mineraluldsplade (eller andet stgjdeempende materiale) beklaedt
med et stift metalnet.

4. Autovaern ifglge et hvilket som helst af kravene 1-3, idet autovaernsbjeelken (2)

og den gvre plade (4) er to adskilte sektionsvise plader.

5. Autoveern ifglge et hvilket som helst af kravene 1-4, hvorved perforeringerne af
autoveernsbjeelken (2) er udstansede perforeringer, udstanset i en plade inden
naevnte plade presses til den endelige form af autovaernsbjzelken (2).

6. Autoveaern ifglge et hvilket som helst af kravene 1-5, hvorved den gvre plade
(4) er forsynet med perforeringer i form af udstansede lange perforeringer, sa den

gvre plade i alt vaesentligt har egenskaberne af et gitter.
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7. Autoveern ifglge et hvilket som helst af kravene 1-6, hvorved den gvre plade

(4) er forsynet med et stgjdeempende materiale ved undersiden.

8. Autovaern ifglge et hvilket som helst af kravene 1-7, hvorved naevnte autoveern
5 er dobbeltsidet med to i alt vaesentligt parallelle og modsat orienterede
autovaernbjeelker (2) med derimellem anbragte stgjdaamningsmoduler (1).

9. Vejanlaeg, der har mindst en kgrebane, der inkluderer mindst et autoveern
ifglge et hvilket som helst af kravene 1-8, idet naevnte mindst ene autovaern

10 fortrinsvis er anbragt langs og i umiddelbar naerhed af kgrebanen.
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DRAWINGS
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