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@ Sound screen.

@ A sound screen for abating sound from a sound
source, said screen comprising support members to
which plate parts have been secured in a side-to-
side configuration, which plates are of a light-trans-
missive material and comprise a stiffening that ex-
tends at least in a direction perpendicular to the
longitudinal direction of the sound screen, which
stiffening is made of a light-transmissive material so
as to provide a maximally light-transmissive con-
struction of the sound screen.

Xerox Copy Centre



1 EP 0 384 996 A1 : 2

Sound screen

The invention relates to a sound screen, com-
prising a plurality of plate parts of an at least
substantially light-transmissive material arranged in
a side-to-side configuration, each plate part being
secured o support members.

Such a sound screen is particularly employed
when abating the sound caused eg. by motorcars
or trains, in order to reduce the noise nuisance in
residential areas that are eg. located along motor-
ways or railroads, respectively. This known sound
screen consists of regularly interspaced posts, an-
chored in a foundation, and flat, transparent plastic
plates secured to said posts. The height of the
sound screen can be varied, dependent on the
adjacent buildings, and it is also determined by the
demands made on the extent of noise reduction.

The known sound screen has the disadvantage
that on account of the presence of the posts,
particularly at an incident angle that is oblique with
respect to the screen, the screen is opaque. This is
contrary to the effect intended by the iransparent
plate parts, i.e. the invisibility of the sound screen.
This invisibility is of great importance, as tests
have shown, as with this type of sound barrier
residents prefer a sound screen that hampers their
view to the least possible extent, whereas on the
other hand motorists also prefer a screen that is
fransparent to the largest possible extent in order
to be able to visually relate to their surroundings as
naturally as possible and thus to be able to get
their bearings.

It is an object of the present invention to re-
move this drawback prevalent in known sound
screens.

It is a further object of the invention to provide
a maximally transparent sound screen that takes up
as little surface area as possible.

For this purpose the invention provides a
sound screen of the type referred o in the pre-
amble, characterized in that each plate part com-
prises a stiffening of a substantially light-transmis-
sive material, which stiffening extends at least in a
direction perpendicular to the longitudinal direction
of the sound screen.

On account of the stiffening of a substantially
light-transmissive material formed on the plate
parts themselves, a strong, light-transmissive con-
struction is provided that is self-supporting, so that
the posts can be omitted.

The stiffening is preferably formed by at least
one rib that extends in a direction perpendicular o
the longitudinal direction of the sound screen. In
this arrangement each plate part may have a sub-
stantially arched curvature in a direction perpen-
dicular to the longitudinal direction of the sound
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screen, the rib being located at the round surface
of the plate part. Apart from the constructive effect
of the curvature of the plate parts, this curvature
also contributes to removing the optical illusion that
the road is narrowed as a result of the presence of
the sound screen, which phenomenon is exper-
ienced as quite disturbing by motorists.

The invention will be elucidated hereinafter
merely by means of an example, on the basis of a
number of embodimenis with reference to the
drawing, in which:

fig. 1 is a perspective view of a part of a first
embodiment of the sound screen according to the
present invention;

fig. 2 shows a view of a section along the
line I-l in fig. 1;

fig. 3 shows a view from the line lI-li in fig. 1;

fig. 4 shows a perspective view of a second
embodiment of the sound screen according to the
invention;

figs. 5A, 5B and 5C show sections of a few
embodiments of the sound screen according to the
invention, the embodiment according to fig. 5B
corresponding with that of fig. 4;

fig. 6 shows the securing to a viaduct of the
sound screen according to fig. 4 and fig. 5B; and

fig. 7 shows a perspective view of a detail of
the sound screen according to fig. 5C.

In the figures, corresponding parts have been
given the same reference numerals.

Fig. 1 shows a part of a first embodiment of
the sound screen according to the present inven-
tion, in which in this example the sound screen has
been placed along one side of a road. The sound
screen 1 comprises plate paris 2 that have been
made of a light-transmissive material, such as
(faminated) glass, a glass-fibre-reinforced polyes-
ter, transparent polyvinyichloride (PVC), acrylate,
preferably polymethylmethacrylate (PMMA), poly-
carbonate and the like. Acrylate has a relatively
high impact resistance and is also quite resistant
against ultraviolet light and chemicals. The plate
parts 2 may comprise a colour shade or they may
have been treated at their surface in a manner that
influences the transparency and/or in order to avoid
possible undesired light reflections.

By means of support members 8 and 9 the
plate parts 2 are supported by a foundation 10 that
may consist of steel, concrete poured on the spot
and/or prefab concrete.

The arched curvature shown in fig. 1 of the
plate parts 2 in a direction perpendicular to the
longitudinal direction of the sound screen may e.g.
have been obtained by bending an initially flat plate
part, e.g. by means of heating, in a mould. On
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account of their curvature, the plate parts are ex-
tremely form-retaining. The thickness of the plate
parts 2 and the extent of the curvature will also be
determined by the demands made on the extent of
the noise reduction. Occasionally a thickness of 5-
12 mm and a screen height of 3 to 6 m is suffi-
cient. With a thickness of 6 mm a sound resistance
of as much as 30 dB is obtained. It may also be
important to the form of the curvature whether a
sound screen 1 is placed on either side of the
road, in view of reverberation of the sound reflected
by one sound screen to the opposite sound screen.
If the curvature is suitably chosen, standing waves
can be avoided and the sound is reflected up-
wards.

For illustrative purposes, fig. 5 shows a number
of embodiments of the sound screen according to
the invention, each having a different screen height.
The extent of the curvature from the base of the
screen, however, is always the same, so that even
with screens of which the height varies in the
longitudinal direction, a continuous connection of
the plate parts is obtained. With the above-men-
tioned materials, the sound screen 1 will substan-
tially obtain its sound-abating quality due to a re-
flection of sound on the plate paris 2.

The plate parts 2 comprise a stiffening in the
form of ribs 3 that are glued to the round surface of
the plate parts 2 by means of a transparent glue or
fixed by means of dowel joints (not shown), prefer-
ably with dowels of a light-transmissive plastic. The
ribs 3 may e.g. have cross-sectional dimensions in
the range of 50-100 mm in the one -direction, and
extend to approximately 300 mm at the most in the
other direction. Along the length of each rib 3,
securing means 5 and 6 are present for securing
the rib to the pertaining support members. The
material of the ribs 3 is at least substantially light-
transmissive and preferably the same as that of the
plate parts 2.

Apart from the ribs 3, the stiffening may also
have the form of edges, e.g. bent thermoplastically,
at the upper and/or lower edge of each plate part 2.
Fig. 4 shows a bent edge 21 illustrated at the top
edge of the plate parts 2 in a second embodiment
of the sound screen according to the present in-
vention.

Fig. 2 shows a section along the line |-l in fig.
1. In the represented embodiment the ribs 3 are
each mounted on the head edge of a plate part, so
that the securing means 5 and 6 of adjacent ribs of
adjacent plate parts 2 may be joint, so as to
provide a joint securing of the pair adjacent ribs to
the pertaining support members. The adjacent ribs
may be interconnected by means of dowels 4 of a
light-transmissive synthetic material, vide fig. 1. In
this arrangement, preferably a possible thermal ex-
pansion of the plate parts is taken into account and
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also tolerances of the plate parts and other parts of
the sound screen, as well as adjustment tolerances
by means of e.g. fixedly glueing a dowel to the one
rib and by allowing some clearance in the other
ribs with respect to the hole into which the dowel is
inserted.

The securing means & and also the securing
means 5 are preferably formed by a hole that is
provided in the rib 3, through which a sleeve 7 is
inserted, having an outer diameter of e.g. 30 mm,
said sleeve 7 comprising threadings at its ends,
which threadings cooperate with threaded metal
bolts 11. Rings have been received between the
bolts 11 and the ribs 3. By choosing a light-
transmissive material for the sleeve 7, the pin con-
nection can be devised as light-transmissive to the
largest possible extent.

As is shown in fig. 2, the support member 8 is
formed by a base 12 comprising an upright steel
plate 13 with a hole for allowing the sleeve 7 to
pass. In this manner a hinge bearing with the pin
connection is obtained.

Fig. 3 shows a view from the line lI-ll in fig. 1.
The support member 9 is formed by a base 15
with an extension piece in the form of a rod 16 with
a diameter of e.g. 100 mm, a steel plate 17 being
secured to the base 15. Said plate 17 comprises a
hole for allowing a sleeve 19 to pass, in order to
provide a pin connection that is similar to the pin
connection of the support member 8. The rod 16 is
preferably made of a light-transmissive material,
e.g. acrylate, and is connected to the base 15 by a
swivel connection via a bow 20 comprising two
parallel plates with coaxial holes on the one hand,
and to a plate cooperating with the securing means
5 on the other hand, so that it is possible to adjust
the length of the support member 9 when position-
ing the sound screen 1. The plate cooperating with
the securing means may be formed in accordance
with the plate 13 of the base 12 or the bow 20 at
the other end of the rod 16.

By stiffening the plate parts 2 by means of the
ribs 3 mounted thereon it is sufficient to provide
support merely by support members 8 and 8,
which moreover are disposed on surfaces of the
plate parts that face away from the sound source,
so that the visual disturbance referred to above is
not or hardly the case here. If desired, a tensioning
construction 14 can be provided as indicated in
dotted lines in figure 1, so as to further reinforce
the support members 8 and 9.

Fig. 4 shows an illustration of a support mem-
ber 22 which comprises a horizontal, steel perim-
eter beam 23 on which on either side of a pair of
ribs 3, shoes 24 have been mounted that keep the
plate parts 2 in their position by means of pins 25,
e.g. bolts that are inserted in the holes provided in
the ribs.
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The perimeter beam 23 is mounted on founda-
tion piles 27 that are. stuck into the ground and that
are horizontally anchored by means of obliquely
bored anchores 28. A soil retainer 29 of prefab re
inforced concrete is arranged between the piles 27.

In order to establish with the pins 25 an even
force transmission on the ribs 3, which, unlike
steel, are relatively vulnerable, each rib is prefer-
ably provided opposite each shoe with one or more
steel plates 26 with corresponding pin holes, which
plates are each glued to the rib. Fig. 4 shows only
one plate 26. On account of the thermal expansion
and creep, each time an interspace may be pro-
vided between a plate 26 and the pertaining shoe
24 and/or between facing plates 26, which inter-
space is bridged by the pins 25. In this way, so as
to have maximum transparency for the sound
screen, the support member 22 can be of relatively
limited dimensions. In a similar way, the support
members 8 and 9 in the embodiment according to
fig. 1 may also be provided with plates 26.

Fig. 5B shows a section of the screen accord-
ing to fig. 4.

The shoes 24, the plates 26, the perimeter
beam 23 and the piles 27 are preferably made of
thermally galvanized steel. The perimeter beam 23
may e.g. comprise elements of set plate steel with
a thickness of 8 mm and a length of 4 m. The
perimeter beam 23 may have adjustment means
both in horizontal and vertical direction for precise
positioning.

Moreover, the support members 22 only take
up little surface area, which is important in practice,
e.g. if the sound screen is mounted on viaducts in
large towns.

Fig. 6 shows a further illustration of the mount-
ing of the sound screen on a viaduct. The piles 27
are anchored to the road surface.

Plate parts 2 of relatively great heights may
comprise support members 22 that moreover com-
prise an extension piece 30 in the form of a steel
fork, as is represented in fig. 5C and, in more
detail, in fig. 7. The extension piece 30 may be
integrated with the pertaining shoes 24. By means
of the fork 30, the moment load at the base of the
plate parts 2 is reduced, without requiring a greater
surface area for the sound screen.

Between each pair of adjacent ribs 3 preferably
a light-transmissive, flexible sealing means is ac-
commodated for sealing the slits between the adja-
cent ribs 3. In the given example the sealing
means is formed by a transparent hose 18 of
plastic, said hose 18 exiending over the length of
the pair of ribs.

The sealing means, e.g. of extruded, transpar-
ent acrylate, may also be a strip that has been
inserted in two oppositely disposed grooves in the
ribs.
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It may be clear that experts may amend the
above-described embodiments of the invention
without going beyond the scope of the present
invention.

Claims

1. Sound screen for abating sound from a
sound source, said screen comprising a plurality of
plate parts of an at least substantially light-trans-
missive material arranged in a side-to-side configu-
ration, each plate part being secured to support
members, characterized in that each plate part
comprises a stiffening that extends at least in a
direction perpendicular to the longitudinal direction
of the sound screen, which stiffening is made of a
substantially light-transmissive material.

2. Sound screen according to claim 1, char-
acterized in that the stiffening is formed by at
least one rib extending in a direction perpendicular
to the longitudinal direction of the sound screen.

3. Sound screen according to claim 2, char-
acterized in that each plate part shows a substan-
tially arched curvature in a direction perpendicular
to the longitudinal direction of the sound screen,
the rib being located at the round surface of the
plate part.

4. Sound screen according to claim 2 or 3,
characterized in that the rib extends longitudi-
nally up to the edges of the plate part, the rib
being provided at at least one of its ends, as well
as at at least one location remote from the two
ends of the rib, with a securing means for fixing the
rib to the pertaining support members.

5. Sound screen according to claim 4, char-
acterized in that each securing means is formed
by a hole through a rib, which hole extends in the
longitudinal direction of the plate part, and a pin
inserted into the hole.

6. Sound screen according to claim 5, char-
acterized in that the pertaining support members
are formed by a first base that cooperates with the
hole located at the one end of the rib so as to
provide a hinge bearing, and a second base that
cooperates through the intermediation of an exten-
sion piece with the hole that is remote from the two
ends of the rib so as to provide a hinge connection.

7. Sound screen according to claim 6, char-
acterized in that the first base comprises at least
one first plate that is provided with a hole that is
coaxial to the pertaining hole of the rib, the pertain-
ing pin having been inserted into the respective
holes.

8. Sound screen according to claim 6 or 7,
characterized in that the extension piece is a rod
of an at least substantially light-transmissive ma-
terial, wherein at least one second plate is secured
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to the end of the rod facing towards the rib, said 18.
plate comprising a hole that is coaxial to the per-

taining hole in the rib, and wherein the pertaining

pin has been inserted into the respective holes.

9. Sound screen according to claim 8, char- 5
acterized in that the rod is connected to the
second plate and to the second base by means of
a swivel connection.

10. Sound screen according to one of claims 5
through 9, characterized in that the pin is formed 10
by a sleeve of a light-transmissive material, said
sleeve comprising threading at s ends so as fo
cooperate with threaded bolts.

11. Sound screen according to one of claims 2
through 10, characterized in that said ribs are 15
mounted onto each plate part at their head edges,
the securing means of adjacent ribs of adjacent
plate parts each being joint, so as to provide a joint
securing for the pair of adjacent ribs to the pertain-
ing support members. 20

12. Sound screen according to claim 11, char-
acterized in that between each pair of adjacent
ribs a sealing means of a flexible, at least substan-
tially light-transmissive material has been accom-
modated, the sealing means extending over the 25
length of the pair of ribs.

13. Sound screen according to one of claims 2
through 12, characterized in that the ribs are
glued to the plate parts.

14. Sound screen according to one of claims 2 30
through 12, characterized in that the ribs are
secured to the plate parts by dowels of a light-
transmissive synthetic material.

15. Sound screen according to claim 2 or 3,
characterized in that the support members are 35
formed by a plurality of shoes that are each se-
cured by a securing means to one end of a rib.

16. Sound screen according to claim 15, char-
acterized in that the shoes are mounted on a
beam extending in the longitudinal direction of the 40
sound screen.

17. Sound screen according to claim 15 or 16,
characterized in that a number of shoes com-
prises an extension piece that is situated on the
side of the sound screen facing away from the 45
sound source and that extends from the shoe up to
a location that is remote from the two ends of the
pertaining rib, in which location the extension piece
is secured to the rib by means of further securing
means. 50

18. Sound screen according {c one of claims 6 )
through 17, characterized in that on each rib at
the location of one or more suppcrt means one or
more plates have been glued that each comprise
one or more holes for coopsration with the secur- 55
ing means.

19. Plate part as described as part of the
sound screen according to cne of claims 1 through
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