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the floor of a vehicle, of noises generated from a track,

is characterized in that a thin sound absorbing plate (1)
with a high impact strength is provided on a track close
to the sound source or near a track.
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Description

Field of the Invention

[0001] The present invention relates to a sound absorbing construction for track used for railroad, monorail, or the
like and, more particularly, to a sound absorbing construction for track in which a thin sound absorbing plate with a
high impact strength formed of ceramic material or the like is provided.

Background of the Invention

[0002] Of noises generated from railroad, a noise under the vehicle floor, such as a rolling noise generated when
wheels roll on rails, a motor fan noise generated from a fan for cooling a main motor, and a vehicle equipment noise
generated from an inverter for control and a rectifier is known as a cause for noise pollution along railroad lines. In
particular, a slab track has increasingly been used for railroad recently from the maintenance-free viewpoint. Because
this track surface provides perfect reflection, noise reduction is required more urgently for the slab track than for a
conventional ballast track. It is advantageous to take measures against noise at a position as close to the sound source
as possible especially in terms of the efficiency of noise reduction. Therefore, a large reduction in noise can be achieved
by providing a sound absorbing plate on or near the track surface.
[0003] In the case where a material with a low impact strength lies on or near the track surface to absorb sound on
the track surface, however, in addition to wind pressure and vibrations caused by cars running at a high speed, if a
falling object such as a lump of ice falling from the back surface of vehicle body collides with the track surface, the
sound absorbing material may be broken by the falling objet or other flying objects. Furthermore, fragments of the
material scatter, so that there is a fear that damage reaching secondary and tertiary accident or breakage may occur
in the surroundings. Therefore, a material provided on or near the track surface must have sufficient impact resistance
so as to be capable of withstanding impact caused by flying objects and a safe construction against possible breakage.
Moreover, in the case where a sound absorbing plate is provided on or near the track surface, it is necessary to observe
the regulation for clearance limit applied to the track, and also it is necessary to fully consider that there is a limit to
track space.
[0004] As a conventional sound absorbing material for track, the ordinary ceramic sound absorbing material, a light-
weight aerated concrete sound absorbing material, and an inorganic particle bonding sound absorbing material are
cited. There has been used a method in which these sound absorbing materials are arranged in the range close to the
track.
[0005] These materials have a low Charpy impact value (ASTM D256) of 0.8 to 1.1 kN-m/m2 and insufficient strength,
so that they are expected to be broken by the impact caused by falling or flying objects. Therefore, these materials
have been placed at a location other than the location on or near the track surface.
[0006] Also, for the conventional sound absorbing material for track, the thickness of material must be increased to
control specific sound absorption. As a result, the weight of sound absorbing material increases undesirably, so that
a heavy machine is needed to handle the sound absorbing material, resulting in an increase in cost of construction
and maintenance.
[0007] On the other hand, the sound absorbing material generally exhibits the highest sound absorbing properties
when being subjected to noise in the perpendicular direction. Therefore, the most effective method for improving the
sound absorption coefficient is to use a sound absorbing material construction subjected to noise perpendicularly from
a sound source above the track.
[0008] For the conventional sound absorbing material for track, however, it is difficult to use the optimum sound
absorbing construction according to the angle at which noise comes because the sound absorbing material cannot be
deformed into an arbitrary curved shape.

Summary of the Invention

[0009] To solve the above problems, the inventors conducted studies earnestly to develop a sound absorbing con-
struction for track which has both a prominent sound absorbing effect and durability such as impact resistance, provides
ease of construction and maintenance, and is less costly.
[0010] As the result, the inventors found that the above problems can be solved by providing a thin sound absorbing
plate with a high impact strength on or near the track surface. The present invention has been completed from such a
viewpoint.
[0011] Accordingly, the present invention provides a sound absorbing construction for track which reduces a noise
generated from a portion under the floor of a vehicle, such as a rolling noise generated when wheels roll on rails or a
driving noise of an electric motor etc., of noises generated from a track, wherein a thin sound absorbing plate with a
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high impact strength is provided on a track close to the sound source or near a track. As the sound absorbing plate,
a composite ceramic sound absorbing plate formed by bonding an alumina-based ceramic material to an aluminum
expanded metal can be used.
[0012] In the sound absorbing construction in accordance with the present invention, it is preferable that the sound
absorbing plate be installed so as to have a curved construction from the viewpoint of increased sound absorption
efficiency. Also, since the sound absorbing plate has a sufficient sound absorption characteristics even if it is thin, it is
preferable that the sound absorbing plate be installed in a limited space within the track so that the sound absorption
frequency can be controlled by changing the thickness of back air layer formed between the sound absorbing plate
and the bottom surface of track. Further, a grating is preferably provided over the sound absorbing plate from the
viewpoint of increased maintainability and durability.
[0013] The sound absorbing plate preferably used in the present invention is a composite ceramic sound absorbing
plate formed by bonding an alumina-based ceramic material to an aluminum expanded metal, and this composite
ceramic sound absorbing plate has a construction such that the surface thereof is covered with the aluminum expanded
metal. Therefore, the composite ceramic sound absorbing plate has high impact resistance such that even if the sound
absorbing material is damaged by an impact caused by a falling object or flying object, it is not broken and scattered
owing to the aluminum expanded metal. Also, since the composite ceramic sound absorbing plate is featured by suf-
ficient sound absorption characteristics even if the material thickness is as small as 6 to 9 mm, the sound absorption
frequency can be controlled effectively by changing the back air layer even in a limited space within the track. By this
feature, the sound absorption frequency is changed for each tie section by changing the thickness of air layer for each
tie interval, or noise can be reduced due to sound absorption for a wide frequency band by providing several kinds of
sound absorption frequencies in a certain section. Inversely, a certain narrow frequency band can also be used. Further,
since the composite ceramic sound absorbing plate can be formed so as to have a curvature, the sound absorbing
material can be provided at a position opposed to the rail side face by disposing the sound absorbing material not only
on the top face but also on the side face of a rectangular cross section. Therefore, the sound absorbing plate can be
installed considering the optimum noise incident angle for rail noise, and also the sound absorption efficiency can be
enhanced by forming the sound absorbing plate into a semicircular shape to increase the surface area.
[0014] Thereupon, the sound absorbing construction in accordance with the present invention using a thin sound
absorbing plate with a high impact strength such as a composite ceramic sound absorbing plate has a prominent sound
absorbing effect and controllability of sound absorption frequency, and also has durability such as impact resistance.
Moreover, the sound absorbing construction is featured by ease of construction and maintenance and a low cost.

Brief Description of the Drawings

[0015]

Fig. 1 is a drawing showing one example of a sound absorbing construction in accordance with a first embodiment.
FIG. 2 is a drawing showing one example of a sound absorbing construction in accordance with a second embod-
iment.
FIG. 3 is a drawing showing one example of a sound absorbing construction in accordance with a third embodiment.
FIG. 4 is a graph showing the relationship between sound absorption coefficient and frequency characteristics in
a case where the thickness of back air layer at the back of a composite ceramic sound absorbing plate used in
the present invention is changed.

[0016] The reference numerals shown in these figures are defined as follows: 1,composite ceramic plate; 2,grating;
3,rail; 4,tie; 5,base frame; 6,C channel; 7,mounting bolt; 8,mounting member; 9,support member; 10,sound absorbing
plate support member.

Detailed Description of the Invention

[0017] Embodiments of the present invention will now be described in detail with reference to the accompanying
drawings. The present invention is not limited to these embodiments.

First embodiment

[0018] FIG. 1 is a sectional view of a sound absorbing construction for track in accordance with an embodiment. As
a sound absorbing plate, a composite ceramic sound absorbing plate in which an alumina-based ceramic material and
an aluminum expanded metal are bonded to each other is used.
[0019] This embodiment provides a sound absorbing construction in which a grating 2 is provided, and a thickness
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of air layer between a base frame 5 and a composite ceramic sound absorbing plate 1 can be controlled. Between two
rails 3, the composite ceramic sound absorbing plate 1 is installed by being supported by support members 9 and a
C channel 6. The support members 9 and the C channel 6 are carried by the base frame 5 provided under these
elements, and the base frame 5 itself is fixed by various methods. For example, the base frame 5 can be fixed to a tie
4 by driving nails, or it can be fixed with hole-in anchors in the case of concrete. Also, it can be fixed by tightening bolts
as shown in FIG. 1. In this case, by using bolts for fixing rail to fix the sound absorbing plate, there is no need for
installing new fixing bolts on the track, and this method can be applied to arbitrary ground surface formed of, for example,
gravel or concrete.
[0020] For the composite ceramic sound absorbing plate 1 installed as described above, a distance from the plate
1 to the bottom surface of track can be regulated by changing the heights of the support members 9, the C channel 6,
and the base frame 5. By controlling the thickness of back air layer lying between the sound absorbing plate 1 and the
bottom surface of track, a sound absorption frequency region can be changed. FIG. 4 shows the relationship between
sound absorption coefficient and frequency characteristics in a case where the thickness of back air layer-at the back
of the composite ceramic sound absorbing plate used in the present invention is changed. This figure reveals that for
the composite ceramic sound absorbing plate, the sound absorption frequency can be controlled by controlling the
thickness of the back air layer.
[0021] Owing to these sound absorption characteristics, by changing a distance between the sound absorbing plate
1 and a back air bottom plate installed on the ground surface, the bottom surface between the rails, or on the top face
of tie or arbitrarily, for example, in the range of 50 to 200 mm, the sound absorption frequency characteristics region
can be changed. Thereby, even on continuous rails, the sound absorption coefficient can be changed by frequency
appropriately at various rail laying locations. Specifically, according to the source of sound generated when a vehicle
passes through, for example, at a location where brake is applied frequently or at a location where a vehicle is accel-
erated, the height of the sound absorbing plate from the ground surface is regulated according to the frequency oc-
currence of sound in a high-pitched sound zone, a low-pitched sound zone, etc, by which the sound absorption efficiency
can be optimized for a specific frequency.
[0022] The composite ceramic sound absorbing plate used in this embodiment has a construction such that an alu-
mina-based ceramic material and an aluminum expanded metal are bonded to each other. The thickness thereof is
usually 5 to 10 mm, preferably 6 to 9 mm, and the weight thereof is usually 3 to 20 kg/m2, preferably 5 to 15 kg/cm2.
The plate size is determined arbitrarily by the distance between the constructed rails and the construction range, and
is not subject to any special restriction. Since the width between rails is usually in the range of 1067 to 1435 mm, the
width of the sound absorbing plate is preferably in this range. The plate length in the direction parallel to the rails should
be determined appropriately according to the method for conveying the plate and the location where the plate is in-
stalled.
[0023] The above-described ceramic sound absorbing plate has excellent impact characteristics. When the impact
values of the ceramic sound absorbing plates are compared with each other by the Charpy test (ASTM D256), the
above-described ceramic sound absorbing plate 1 has an impact value of 14 kN-m/m2 while an ordinary ceramic
absorbing plate, a lightweight aerated concrete sound absorbing plate, and an inorganic particle bonding sound ab-
sorbing plate have impact values of 1.1, 1.0, and 0.8 kN-m/m2, respectively. That is to say, the above-described ceramic
sound absorbing plate has an impact strength ten times or more the impact strengths of other sound absorbing plates.
Therefore, the ceramic sound absorbing plate 1 of this embodiment is not broken by the ordinary impact, and is less
liable to be broken even if being subjected to a high impact, the failure being able to be restricted to cracking or the
like failure.
[0024] On the other hand, a place between the two rails is generally used not only as a passage for railroad workers
engaging in maintenance service but also as a passage for emergency, so that the place must be in a state in which
persons can pass by. In this embodiment, the ceramic sound absorbing plate 1 is installed between the rails 3, and
the wire net-form or lattice-form grating 2 is provided over the composite ceramic sound absorbing plate 1. The means
for installing the grating 2 is not subject to any restriction. For example, there is used a construction in which mounting
members 8 are provided at both ends in the width direction of the grating, and the grating 2 is mounted on the mounting
members 8. The size of the surface of the grating 2 can be determined arbitrarily. The width thereof must be enough
for persons to go by, and specifically must be at least 300 mm. This embodiment offers an advantage that a passage
for maintenance can be secured by providing the grating 2, and at the same time, offers an advantage that the grating
2 has a function of serving as a protector for the ceramic sound absorbing plate against lumps of ice falling from a
running vehicle in cold weather.

Second embodiment

[0025] FIG. 2 is a sectional view of a sound absorbing construction for track in accordance with a second embodiment.
This embodiment provides, in addition to the construction shown in the first embodiment, a sound absorbing construc-
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tion in which both end portions of the composite ceramic sound absorbing plate 1 near the rails 3 are bent through
about 90 degrees until becoming perpendicular to the top faces of rails so as to provide a curvature. The composite
ceramic sound absorbing plate 1 used in the present invention can be used by being bent because of having proper
flexibility. In this embodiment, the bent end portions of the sound absorbing plate 1 is supported by sound absorbing
plate support members 10 by making the most of the above-described characteristics of the plate 1, and the central
portion thereof is fixed by the C channel 6 and bolts 7.
[0026] The composite ceramic sound absorbing plate 1 has a sound absorbing effect on sounds coming at various
angles, and has the greatest sound absorbing effect when a sound comes in the perpendicular direction with respect
to the surface of the sound absorbing plate. Therefore, by giving a curvature to both end portions of the sound absorbing
plate 1, the sound absorbing effect on noise generated at the rail portion is made greater. For the rolling noise due to
vibrations caused when running wheels roll on the rails, the noise generated from the rails 3 goes not only in the
direction parallel to the ground but also at various angles due to various irregular reflections between the two rails.
Therefore, in the case where the ceramic sound absorbing plate is disposed between the rails 3, the sound absorbing
effect can be increased by providing a face intersecting perpendicularly to sounds coming at various angles, which go
straight on from the rail, which is a sound source. In this embodiment, therefore, because the composite ceramic sound
absorbing plate 1 can be bent, the sound absorbing efficiency is increased by bending both end portions of the sound
absorbing plate into a round form.
[0027] The bending angle is not subject to any special restriction. In addition to the construction in which both end
portions are bent through about 90 degrees until becoming perpendicular to the top faces of rails as shown in FIG. 2,
a construction in which the sound absorbing plate is bent through about 30 degrees so as to provide a gentle curve
over the whole surface, or a construction in which both end portions are bend more sharply through about 100 degrees
can be used.

Third embodiment

[0028] FIG. 3 is a sectional view of a sound absorbing construction for track in accordance with a third embodiment.
This embodiment provides, in addition to the construction shown in the first embodiment, a sound absorbing construc-
tion in which the two composite ceramic sound absorbing plates 1 are arranged in parallel so as to be perpendicular
to an echo sound from the vehicle bottom. Specifically, in this sound absorbing construction, both end portions of each
of the two composite ceramic sound absorbing plate 1 provided near each of the two rails 3 are bent through about 90
degrees to provide a curvature until becoming perpendicular to the top faces of rails.
[0029] In this embodiment, both end portions of each of the composite ceramic sound absorbing plate 1 are fixed
by the sound absorbing plate support members 10, and the central portion thereof is not supported. Therefore, the
sound absorbing plate has a bow shape over the whole width. Although two composite ceramic sound absorbing plates
1 are arranged in parallel in this embodiment, the present invention is not limited to this configuration. For example, a
sound absorbing plate can additionally be provided in the central portion, or two or more sound absorbing plates with
different curvatures can be arranged.
[0030] According to the present invention, there can be provided a sound absorbing construction for track that has
a prominent sound absorbing effect and also remarkedly increased durability such as impact resistance. Also, this
sound absorbing construction provides ease of installation and construction, and on the other hand, provides ease of
maintenance service, so that it has a feature of being less costly as a whole. The sound absorbing construction in
accordance with the present invention is effective when it is installed on a track near a residential district in which noise
is severely restricted or in an area near a station in which brake is applied frequently.
[0031] The following is a description of the present invention in more detail with reference to examples, and the
present invention is not limited to these examples.

Examples 1 to 3

[0032] Sound levels at a location 12.5 m distant from a car running at a speed of 80 km/hour were measured for the
construction shown in FIG. 1 (Example 1), the construction shown in FIG. 2 (Example 2), the construction shown in
FIG. 3 (Example 3), a construction without a sound absorbing plate (Comparative example 1), and the construction
shown in FIG. 1 using the conventional ceramic sound absorbing material (Comparative example 2).
[0033] The measuring result is given in Table 1 described below.
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[0034] As is seen from this result, in Examples 1 to 3 in which the sound absorbing construction in accordance with
the present invention is used, the sound absorption (dB) is excellent, being 5 or more. Also, it was verified that in
Examples 1 to 3, persons can go along the upper part between the rails, and the sound absorbing plate is not broken
even if any object falls.

Claims

1. A sound absorbing construction for track which reduces a noise generated from a portion under the floor of a
vehicle, of noises generated from a track, wherein a thin sound absorbing plate with a high impact strength is
provided on a track close to the sound source or near a track.

2. The sound absorbing construction for track according to claim 1, wherein said sound absorbing plate is installed
so as to have a curved construction.

3. The sound absorbing construction for track according to claim 1 or 2, wherein said sound absorbing plate is installed
in a space within the track so that the thickness of a back air layer formed between said sound absorbing plate
and the bottom surface of track is changed to control a sound absorption frequency.

4. The sound absorbing construction for track according to any one of claims 1 to 3, wherein a grating is provided
over said sound absorbing plate.

5. The sound absorbing construction for track according to any one of claims 1 to 4, wherein said sound absorbing
plate is a composite ceramic plate formed of bonding an alumina-based ceramic material to an aluminum expanded
metal.

Table 1

Noise of 80 km/h car (dB) Sound absorption (dB)

Example 1 94 0

Example 2 90 4

Example 3 89 5

Comparative example 1 88 6

Comparative example 2 88 6
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