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Rail fastening system

Technical field

The invention relates to a rail fastening system for fastening a rail to a rail
subsurface, preferably for a ballastless track, which comprises a base plate with at
least one opening and at least one dowel which is introduced into the opening.
The invention also relates to a method for manufacturing a rail fastening system.

Background of the invention

Base plates are used to fasten a rail to a rail subsurface for a ballastless track;
these can, for example, be designed as mounting plates, system frames or

inclination plates.

DE 20 2015 103 972 U1 so describes a mounting plate equipped with dowels for
locking in a concrete bed and for mounting rail holding devices. The mounting
plate has a bearing surface on the underside for connecting to a support structure.
For the pre-mounting of a dowel (analogously several dowels) on the mounting
plate, the dowel head is introduced from the side of the bearing surface into a
corresponding opening in the mounting plate, and is held there by means of a
spring-loaded retaining means. The rail fastening system that is thus pre-mounted
is compacted by vibration into a concrete bed that is still fluid. After the concrete
has set, a tensioning screw is introduced through the mounting plate into the

dowel.

According to the state of the art described above, the dowels are introduced into
the base plate from below and locked in place. During pouring, the concrete
generates a buoyancy force which acts from below on the base plate and pushes
it upwards. At the same time, the dowels are held in place by the concrete, as they



sit deep in the concrete as a result of their length. For this reason, there is a risk
that a dowel will come loose from the base plate and the concrete will
unintentionally flow between the base plate and the dowel. A correction after the
concrete has hardened is time-consuming and expensive. A further problem is that
the dowel cannot be easily replaced after the mounting plate has been cast, for
example in the event of damage. As a result, prior to any removal of the dowel, the
base plate must first be broken out of the concrete. However, as the dowel is
locked into the base plate from below and is cast deep into the concrete,

dismantling can lead to severe damage to the concrete body.

Presentation of the invention

One object of the invention is to provide a rail fastening system for fastening a rail
to a rail subsurface, which has improved reliability and/or durability and/or
maintainability.

The object is achieved with a rail fastening system with the features of claim 1
along with a method having the features of claim 13. Advantageous additional
forms follow from the subclaims, the following illustration of the invention and the
description of preferred exemplary embodiments.

The rail fastening system in accordance with the invention is used for the
detachable fastening of a rail on a rail subsurface. The rail subsurface is preferably
a concrete bed for a ballastless track, but can also be a railway tie or other
suitable rail subsurface. The rail fastening system has a base plate, preferably
made of plastic, and at least one dowel. The base plate is preferably a mounting
plate for the connection of components for fastening the rail. The base plate has at
least one opening, which completely penetrates the base plate in the thickness
direction. In other words, the opening is a through-hole. The thickness direction -
when viewed in the mounted state of the base plate - means the vertical direction;



that is, the direction of gravity. The dowel is introduced into the opening, is held in
place by a retaining contour and projects in the thickness direction at least on one
side beyond the base plate.

Since the opening is a through-hole in the thickness direction of the base plate, the
dowel can be unscrewed from the top of the base plate at a later point in time, for
example after overmolding or casting with concrete or placing in a concrete bed.
This improves the reliability and maintainability of the rail fastening system. In
particular, the partial or complete destruction of the concrete bed is not required.
The dowel will not be deformed, structurally weakened or damaged when
introduced into the opening of the base plate, and the same applies to the base
plate, thus improving the durability of the rail fastening system. Furthermore, since
the opening is accessible from both sides, the dowel can be introduced into the
opening from above and held securely in the direction of gravity by the retaining
contour, thus reducing the risk of the dowel coming loose when pouring the
concrete, even if different buoyancy forces are applied to the base plate and the

dowel.

Preferably, the base plate has a mounting surface for connecting one or more
components for rail fastening and a bearing surface opposite the mounting surface
in the thickness direction, wherein the opening penetrates the mounting surface
and bearing surface, or opens into it, and the dowel projects from the base plate
on the side of the bearing surface. The mounting surface is preferably profiled; that
is, it has elevations and recesses. It can have a horizontal or inclined rail support
section on which the rail rests in the mounted state, if applicable via a damping
and/or springing intermediate layer. The mounting surface can alternatively or
additionally have one or more receptacles, which are designed as recesses and
are configured to accommodate angled guide plates. The angled guide plates, in
turn, can be used together with tensioning clamps, which are curved steel springs,
to hold the rail in a force-fitting and elastic manner. For this purpose, the



tensioning clamps are preferably each screwed over an angled guide plate by
means of a tensioning screw in such a manner that a retaining section of the

tensioning clamp presses on a rail foot of the rail in a springing elastic manner.

Preferably, the dowel is introduced into the opening of the base plate from the side
of the mounting surface, which allows the rail fastening system to be maintained in
a particularly time-saving and cost-saving manner, for example by replacing the
dowel.

Preferably, the bearing surface has a ribbed structure, by which the base plate
interlocks with the concrete and is anchored particularly securely.

Preferably, to realize the retaining contour, the opening has an internal thread
and/or the dowel has an external thread, that can be configured in such a manner
that the dowel can be screwed into and unscrewed from the side of the mounting
surface in the opening. In this manner, not only is a reliable locking of the dowel in
the opening achieved, but the dowel and base plate are pre-mounted without any
deformation, damage or other structural weakening arising. Thereby, the reliability
of the rail fastening system is further improved. In addition, the dowel can be easily
unscrewed later using a tool, without any damages to the rail subsurface arising. It
should be noted that, in special embodiments, one of the two threads mentioned
can be dispensed with if it is still possible to screw the dowel in and out.

Preferably, the external thread has two sections of different thread characteristics -
such as flank shape, flank distance, core diameter, nominal diameter, etc. - to
accommodate different requirements for holding in the opening and locking in the
concrete bed or another rail subsurface.

To realize the retaining contour, the dowel preferably has, alternatively or in
addition to the thread structure, a dowel head with a diameter exceeding the



smallest diameter of the opening. This means that the dowel can be introduced
into the opening from above without any problems, and at the same time it can be
secured particularly securely against unintentional release when introduced into a

concrete bed or overmolded with concrete.

Preferably, the base plate sits 8 to 15 mm deep in the concrete bed in the
thickness direction and/or the dowel reaches 120 mm deep or deeper into the
concrete bed, thus providing a reliable retaining for the rail, while at the same time

allowing the maintenance of the rail fastening system.

Preferably, the base plate has several, particularly preferably two, openings that
penetrate the base plate completely in the thickness direction, and the rail
fastening system has several, particularly preferably two, dowels that are
introduced into the openings accordingly, are held therein by means of a retaining
contour in each case and project beyond the base plate in the thickness direction.
On the one hand, this improves the anchoring of the base plate in the concrete
bed and, on the other hand, the multiple dowels can be used in a synergetic
manner for rail fastening and/or connecting other components. Thus, in the case of
two dowels, the rail can be fastened to the base plate on both sides, for example
by tensioning two tensioning clamps, if applicable with intermediate angled guide

plates.

The method in accordance with the invention serves to manufacture a rail
fastening system as described above. Thereby, the dowel (analogously several
dowels) is introduced into the corresponding opening in such a manner that it is
held therein by means of the retaining contour and projects in the thickness
direction of the base plate at least on one side over the base plate. The method

realizes the pre-mounting of the rail fastening system.



The features, technical effects, advantages and exemplary embodiments
described in relation to the rail fastening system apply analogously to its

manufacturing process.

Thus, according to a particularly preferred embodiment, the dowel is introduced
into the opening from above, that is, from the side of the mounting surface, so that
it projects downwards, that is, on the side of the bearing surface, above the base
plate. Furthermore, pre-mounting is preferably carried out in such a manner that
the dowel and/or base plate is not deformed, in particular not weakened, when the
dowel is introduced into the opening. If deformation of the base plate according to
a particularly preferred embodiment is ruled out, this includes the fact that parts of
the base plate, such as the retaining contour, are also not deformed.

Further advantages and features of the present invention can be seen from the
following description of preferred exemplary embodiments. The features described
there may be implemented on their own or in combination with one or more of the
features set out above, provided that the features are not contradictory. The
following description of the preferred exemplary embodiments is given with

reference to the accompanying drawings.

Brief description of the figures

Figure 1 is a perspective view, partially extended, which shows a rail fastening
system, a rail to be fastened to it and a concrete bed.

Figure 2 shows a schematic cross-section of the base plate of the rail fastening

system of Figure 1.

Figure 3 shows a schematic top view of the base plate of the rail fastening system

in Figure 1.



Detailed description of preferred exemplary embodiments

In the following, preferred exemplary embodiments are described using the
figures. Thereby, elements in the figures that are identical, are similar or have
similar effects are marked with identical reference signs, and a repeated

description of such elements is sometimes omitted in order to avoid redundancies.

Figure 1 shows a rail fastening system 1, which has a base plate 10 and two

dowels 20 connected to it.

In the present exemplary embodiment, the base plate 10 is a mounting plate with a
profiled mounting surface 11 for fastening a rail 2. For this purpose, the mounting
surface 11 has an inclined rail support section 12, on which the rail 2 rests in the
fastened state, if applicable via a damping and/or a springing intermediate layer 3.
The mounting surface 11 also has receptacles 13, which are configured to
accommodate angled guide plates 4. In turn, the angled guide plates 4, together
with tensioning clamps 5, which are curved steel springs, are used to hold the rail
2 in a force-fitting and elastic manner. For this purpose, the tensioning clamps 5
are each screwed over an angled guide plate 4 by means of a tensioning screw 6
in such a manner that a retaining section of the tensioning clamp 5 presses on the

rail foot 2a of the rail 2 in a springing elastic manner.

Although, in the present exemplary embodiment, the base plate 10 is a mounting
plate of the type described above, the base plate 10 can also be designed in
another manner. For example, the base plate 10 can be a system frame. The base
plate 10 serves the purpose of connecting components - for example, rail 2,
intermediate layer 3, angled guide plate 4, tensioning clamp 5 and/or tensioning
screws 6 - to a concrete bed 7, which serves as a rail support in the present
exemplary embodiment. In addition to the profiling (elevations and recesses) of the



mounting surface 11, the base plate 10 has a bearing surface 14 on the side of the
concrete bed 7, that is, on the underside, which preferably has a ribbed structure,
by which the base plate 10 interlocks with the concrete.

The base plate 10 is preferably made of a plastic material, but can also be made

of another material, for example metal or metal alloy.

The base plate 10 has one or more openings 15 (two in this exemplary
embodiment) to accommodate the dowels 20. The openings 15 are designed as
through-holes, that is, they penetrate the base plate 10 completely in the vertical
direction, by which the dowels 20 can be introduced into the corresponding
openings 15 from above (viewed in the mounted state). The dowels 20 are locked
in their openings 15 along the direction of gravity (viewed in the installed state) by
means of a retaining structure; that is, they cannot be easily pulled out of the
openings 15 downwards, in particular not without being destroyed. For this
purpose, the dowel 20 can have a dowel head 21, the structure of which is
different from the dowel shank 22 of the dowel 20; in particular, the dowel head 21
can have a larger diameter than the dowel shank 22. In particular, the diameter of
the dowel head 21 can be larger than the smallest diameter of the opening 15.

Preferably, the dowel 20 is screwed into the corresponding opening 15. In such a
case, the dowel 20 has an external thread 23. The external thread 23 in turn can
have a head thread section 23a and a shank thread section 23b, whose thread
characteristics - such as flank shape, flank distance, core diameter, nominal
diameter, etc. - are different. In the case of the screwable dowel 20, the openings
15 preferably have corresponding internal threads 16. The internal thread 16 and
the external thread 23, in particular the head thread section 23a, are matched to
each other such that a secure and durable screw connection is ensured. The
thread pairing is designed such that a secure seal against rising concrete is

ensured.



The internal threads 16 of the openings 15 are shown schematically in the cross-
sectional view of the base plate 10 in accordance with Figure 2. A top view of the
base plate 10 of the rail fastening system 1 is shown in Figure 3.

The rail fastening system 1 consisting of a base plate 10 and dowel(s) 20 is
preferably pre-mounted or partially pre-mounted; that is, the dowel(s) 20 are
introduced into the base plate 10 before the rail fastening system is anchored in
the concrete bed 7 or overmolded with concrete. It should be noted that one or
more of the components presented above - for example, angled guide plate(s) 4
and tensioning clamp(s) 5 - can be considered as part of the rail fastening system
1.

After the pre-mounting of the rail fastening system 1, the base plate 10 with the
pre-mounted dowels 20 is poured into liquid concrete of the concrete bed 7 or
overmolded with concrete for the final mounting according to the present design.
After curing, the base plate, for example, sits 8 to 15 mm deep in the concrete.
The dowel 20 reaches deeper into the concrete, for example 120 mm or more.

Since the dowels 20 are introduced into the openings 15 from above and securely
locked in the direction of gravity, the dowels 20 cannot come loose when pouring
the concrete, even if different buoyancy forces act on the base plate 10 and the
dowels 20. The dowel 20 is neither deformed nor structurally weakened or
damaged when introduced into the opening 15; the same applies to the base plate
10, by which the durability of the rail fastening system 1 is improved. In particular,
there is no deformation of the retaining structure. Furthermore, the dowels 20 can
be removed (preferably, unscrewed) from the top of the base plate 10 at a later
point in time, for example due to wear or damage. The partial or complete
destruction of the concrete bed 7 is not necessary.



To the extent applicable, all individual features shown in the exemplary
embodiments may be combined and/or exchanged without leaving the field of the

invention.
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List of reference signs

1 Rail fastening system
2 Rail

2a Rail foot

3 Intermediate layer

4 Angled guide plate
5 Tensioning clamp

6 Tensioning screw

7 Concrete bed

10 Base plate

11 Mounting surface

12 Rail support section
13 Receptacle

14 Support surface

15 Opening

16 Internal thread

20 Dowel

21 Dowel head

22 Dowel shank

23 External thread

23a Thread head section

23b Thread shank section

11
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1. Rail fastening system (1) for fastening a rail (2) to a rail subsurface,
preferably for a ballastless track, which comprises a base plate (10),
preferably made of a plastic, and at least one dowel (20), wherein
the base plate (10) has at least one opening (15), which completely
penetrates the base plate (10) in the thickness direction, and
the dowel (20) is introduced into the opening (15), is held therein by means
of a retaining contour and projects in the thickness direction at least on one
side beyond the base plate (10), wherein
the base plate (10) has a mounting surface (11) for connecting one or more
components for rail fastening and a bearing surface (14) opposite the
mounting surface (11) in the thickness direction, wherein the opening (15)
penetrates the mounting surface (11) and the bearing surface (14) and the
dowel (20) projects beyond the base plate (10) on the side of the bearing
surface (14),
characterized in that, in order to realize the retaining contour, the opening
(15) has an internal thread (16) and/or the dowel (20) has an external
thread (23), which is configured in such a manner that the dowel (20) can

be screwed into the opening (15) from the side of the mounting surface

(11).

2. Rail fastening system (1) according to claim 1, characterized in that the
dowel (20) is introduced into the opening (15) from the side of the mounting

surface (11).

3. Rail fastening system (1) according to claim 1 or 2, characterized in that the
mounting surface (11) comprises a rail support section (12), preferably

12



inclined, which is configured to support the rail (2), preferably via a damping
and/or springing intermediate layer (3), and/or one or more receptacles
(13), which are configured to accommodate angle guide plates (4).

Rail fastening system (1) according to one of the previous claims,
characterized in that the bearing surface (14) has a ribbed structure.

Rail fastening system (1) according to one of the previous claims,
characterized in that the external thread (23) has two sections of different
thread characteristics.

Rail fastening system (1) according to one of the previous claims,
characterized in that, in order to realize the retaining contour, the dowel (20)
has a dowel head (21), the diameter of which exceeds the smallest
diameter of the opening (15).

Rail fastening system (1) according to one of the previous claims,
characterized in that a tensioning screw (6) is screwed into the dowel (20);
preferably a tensioning clamp (5) is screwed by means of the tensioning
screw (6) in such a manner that a retaining section of the tensioning clamp

(5) presses on a rail foot (2a) of the rail (2) in a springing elastic manner.

Rail fastening system (1) according to one of the previous claims,
characterized in that the base plate (10) and the dowel (20) are at least
partially anchored in a concrete bed (7) or are at least partially overmolded
by concrete.

Rail fastening system (1) according to claim 8, characterized in that the

base plate (10) is seated in the concrete bed (7) 8 to 15 mm deep in the

13



10.

11.

12.

13.

thickness direction and/or the dowel (20) extends 120 mm deep or deeper

into the concrete bed (7).

Rail fastening system (1) according to one of the previous claims,
characterized in that the base plate (10) has a plurality of, preferably two,
openings (15) which completely penetrate the base plate (10) in the
thickness direction, and the rail fastening system (1) has a plurality of,
preferably two, dowels (20), which are correspondingly introduced into the
openings (15), are held therein in each case by means of a retaining
contour and project beyond the base plate (10) in the thickness direction.

Method for producing a rail fastening system (1) according to one of the
previous claims, wherein the dowel (20) is introduced into the opening (15)
in such a manner that it is held therein by means of the retaining contour
and projects in the thickness direction of the base plate (10) at least on one
side beyond the base plate (10).

Method according to claim 11, characterized in that the base plate (10) has
a mounting surface (11) for connecting one or more components for rail
fastening and a bearing surface (14) opposite the mounting surface (11) in
the thickness direction, wherein the dowel (20) is introduced into the
opening (15) from the side of the mounting surface (11) in such a manner
that it projects beyond the base plate (10) on the side of the bearing surface
(14).

Method according to claim 11 or 12, characterized in that the dowel (20)
and/or the base plate (10) are not deformed when the dowel (20) is
introduced into the opening (15); preferably, the deformation of the retaining

contour does not take place when the dowel (20) is introduced and held in

14



the opening (15). After the concrete has cured, in the event of damage, the
dowel can be removed or replaced without any destruction.

15
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