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(54) SELF-COMPENSATING SLEEPER AND METHOD OF MAINTAINING A RAILROAD TRACK

(57) Self-compensating sleeper (10) for supporting
rails (1a) of a railroad track (1), comprising: a body (10a)
having an upper surface (10b) configured for fixation of
the rails (1a), each at one or more rail seat areas by
means of a rail fastening system, and a base (10c) con-
figured to contact a ballast bed (3) of granular material,

wherein the body (10a) is configured to transfer the load
from the rails (1a) to the ballast bed (3); and one or more
cavities (11) penetrating the body (10a) between the up-
per surface (10b) and the base (10c) and configured to
contain granular material for transfer of load to the ballast
bed (3).
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Description

Technical Field

[0001] The invention relates to sleepers, bearers or
any other medium for supporting rails of a railroad track,
preferably at locations that have non-uniform support
and/or require additional intervention to maintain line and
level. The invention further relates to a method of main-
taining a railroad track.

Background

[0002] In plainline or switch and crossing (S&C) track
construction, various track forms, substructures and
techniques are known for supporting tracks, such as tra-
ditional track structures (flat-bottom steel rails supported
on sleepers which are laid on crushed stone ballast) or
ballastless tracks (which can be known as "slab track")
in which the rails are fastened to and supported by a rigid
construction, e.g. of concrete which is either continuous
or formed of discrete slabs.
[0003] Traditional track is usually maintained by me-
chanical means which allows faults in line and level to
be corrected efficiently. While this is suitable for long sec-
tions of track with continuous uniform support conditions,
there are many discrete locations which deteriorate rap-
idly or are unsuitable for mechanical maintenance. An
example of such a location is a transition between a bal-
lastless track and a ballasted track, where there is a need
to account for stiffness changes, settlement and uplift.
[0004] To illustrate an area of SCS application a typical
slab to ballast track transition example will be used.
[0005] A slab track to ballast transition may be de-
scribed in terms of three zones: a first zone relating to a
slab track section comprising the end of a slab track sys-
tem; a second zone relating to an initial ballast section
comprising a reinforced ballasted track; and a third zone
relating to a regular ballast section about which details
are also required for the transition design. The second
zone is sometimes absent, e.g. in the case of light loading
or low speed applications.
[0006] Settlement behaviour is a critical aspect in the
operation of track and specifically at track transitions. At
a transition from ballast to a fixed trackform the settlement
control of the ballast can be more important than balanc-
ing theoretical elasticities between the zones, although
this aspect is also not to be forgotten.
[0007] A transition may be implemented in different
forms: The stiffness of each zone may be changed in
stages by the use of different track components and ge-
otechnical track support treatments to match the ballast
stiffness in the traditional track.
[0008] A typical example of an existing track transition
is illustrated in Figure 1, in which the first zone is indicated
by reference sign Z1, the second zone is indicated by
reference sign Z2 and the third zone is indicated by ref-
erence sign Z3. The track 1, in the first zone Z1 supported

by a bed of concrete 2, enters a ballast bed 3 of reduced
depth in zone Z2. The ballast bed 3 supports sleepers 4.
The ballast depth gradually increases until the track 1
enters the regular ballast section in zone Z3. In zone Z2,
the ballast 3 is supported by a tapered layer of concrete
2a as an attempt at reinforcing the ballasted track 1. The
regular ballast section in zone Z3 may include layers of
sub-ballast and subgrade 5.
[0009] The instantaneous change between direct fas-
tened and ballasted track, Z1 to Z2 and the stiffness dis-
continuity, particularly, Z2 to Z3, indicated in Figure 1 by
reference sign "d1" and "d2" respectively, can both lead
to a change in ballast settlement and higher dynamic
loads. The reduced ballast depth in zone Z2 tends to
reduce the service life of the transition. Further, a gradual
decrease of the ballast depth impairs the control of set-
tlement; tamping may not be possible. Thus, a rapid de-
velopment of voids in the second zone Z2, particularly
below the sleepers close to the first zone Z1, indicated
in Figure 1 by reference numbers "4a", occurs under fre-
quent loading.
[0010] Many transitions, including the transition illus-
trated in Figure 1, are designed with the objective of pro-
viding a smooth change of the track stiffness. However,
since the elastic displacement is relatively small com-
pared to the plastic displacement, permanent mainte-
nance is required. What complicates matters is that due
to the proximity of a fixed track, a tamper cannot be used
regularly at the interface between the ballasted region
and the fixed track. If used, the tamper has to work away
from the fixed track end and the lift facility cannot be used
in the last section due to the risk of damaging the fixed
track components. Thus, lifting and packing normally re-
quires manual work in those areas, i.e. techniques such
as jacking the track to the level before packing utilising
manual tamping or stone-blowing may be required.
[0011] If no measures are taken as to improve the tran-
sition design, experience shows that re-packing to re-
store the level and ballast support in the initial ballast
zone, i.e. second zone, is frequently necessary, and
measurements have shown that voids can re-establish
within a day if no strengthening or control measures are
taken. For many years the industry has looked at solu-
tions for these problems and developed techniques such
as multistage gluing of the ballast (utilising epoxy glues
or mixtures based on polyurethane), auxiliary rails, pro-
viding an extended cemented layer under the ballast, bal-
last mats, sleeper pads or combinations thereof.

Summary of the Invention

[0012] It is an object of the present invention to improve
railroad track structures and substructures, particularly
at discrete locations where maintenance of line and/or
level is difficult to achieve, such as at transition zones,
preferably in order to reduce and/or simplify maintenance
work at track transitions.
[0013] The object is solved by a self-compensating
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sleeper as defined in claim 1 as well as a transition of a
railroad track as defined in claim 9. Preferred embodi-
ments are defined in the dependent claims, the general
description of the invention as well as the description of
specific embodiments and the drawings.
[0014] Hereinafter, the sleeper according to the inven-
tion is denoted as a "self-compensating sleeper", also
abbreviated as "SCS". The SCS is adapted for supporting
rails of a railroad track. Normally, the track comprises
two rails; however, the sleeper may as well support only
one or more rails, such as auxiliary rails.
[0015] For this purpose, the SCS comprises a body
having an upper surface configured for fixation of the
rails, each at a rail seat area by means of a rail fastening
system, and a base configured to contact a ballast bed
of granular material, typically but not restricted to crushed
stone. The body is configured to transfer the load from
the rails to the ballast bed. The rail fastening system may
be any suitable means for fixing the rails at the respective
rail seat areas to the SCS, such as a system utilising
tension clamps. The SCS may comprise one or more rail
seat areas for each rail, e.g. in the case of track slab.
[0016] According to the invention, the SCS comprises
one or more cavities, preferably customized, penetrating
the body between the upper surface and the base. In
other words, each cavity can have an upper opening in
the upper surface, hereinafter referred to as the "open-
ing", and a lower opening in the base, hereinafter referred
to as the "base area". Thus, each cavity is or comprises
a through hole penetrating the body substantially in the
direction of gravity, provided that the SCS is correctly
seated on the ballast bed. The cavities are configured to
accommodate or contain granular material, preferably
well specified for instance by having similar stone prop-
erties to those of conventional rail ballast, but graded to
provide the desirable flow characteristics for self-com-
pensation behavior while transferring loads to the exist-
ing track bed. The document hereinafter refers to this
well specified granular material simply as ballast, i.e. for
linguistic simplicity there is no distinction between con-
ventional rail ballast and well specified material contained
within and/or used to fill up the cavities.
[0017] We would like to note that also for linguistic sim-
plification, the singular form "cavity" is frequently used.
However, the features, effects, advantages etc. also ap-
ply to the preferred embodiment of multiple, such as four,
cavities per SCS. Further, positional relations such as
"above", "under" etc. refer to the situation in which the
SCS is properly mounted or seated.
[0018] In case of a conventional track, corrections to
the line and level of the sleeper(s) may be made period-
ically by repacking the ballast, which is normally carried
out by tamping, for which a minimum thickness of the
ballast, usually at least 200 mm, is required. In contrast,
the SCS transfers the load to the ballast contained within
the cavities. When the SCS is lifted, for instance by lifting
the track, the ballast contained in the cavities is trans-
ferred downwards, i.e. new ballast accumulates in lower

portions of the cavities and also underneath the base of
the SCS. The cavities may be filled up occasionally via
the opening in the upper surface.
[0019] Since the lower portions of the cavities are au-
tomatically filled simply by lifting the SCS, no ballast
needs to be repacked by tamping in order to correct the
line and level of the SCS. Any plastic displacement of
the track is compensated only by lifting the SCS. In the
case of voids compensation may occur automatically as
sleepers are lifted by the rails following the passage of a
train. Compaction of the ballast is achieved as needed
without requiring access of maintenance equipment to
the ballast underlying the SCS, which is normally per-
formed via the sides of the sleeper to either repack the
ballast or insert new material to raise the track.
[0020] In summary, the SCS provides for an automatic
repacking: When the SCS is positioned at a location
where voids would normally form under a conventional
sleeper, the SCS can effectively pack itself; thus, com-
pensating for any void created beneath the SCS. Further,
the SCS shows an increase of lateral and longitudinal
resistance: Lateral and longitudinal loads are transferred
to the ballast bed by interlock of ballast particles, rather
than frictional resistance on a flat concrete base which
is a surface of reduced friction. Further, applying the SCS
allows for a reduction of the minimum depth of ballast,
since there is no necessity for large thicknesses of ballast
to permit tamping.
[0021] In its simplest form the cavity preferably has a
conical shape, at least partially, so that the cavity widens
from the upper surface towards the base. In this case,
the cavity or at least parts of the cavity effectively transfer
the load of the rails to the ballast. In other words, the
surface area which transfers the load to the ballast, con-
ventionally the base only, is increased and partially lo-
cated within the body. Thus, the self-compensating effect
as well as the stability of the sleeper is further increased.
[0022] The following principles may be taken as objec-
tives for optimising sizes and shapes of the cavities: The
settlement behaviour of the cone, after the contained bal-
last has undergone initial consolidation, shall be similar
to the settlement behaviour of a conventional ballast bed.
Lateral pressures developed in the underlying ballast
shall not be higher than under conventional sleeper load-
ing. When a small lift is applied after a substantial period
of cyclic loading, there is a useful amount of residual lift
after initial settlement.
[0023] Taking these principles into account, the cavity
may be divided or partitioned into several portions, such
as a reservoir portion and a load transfer portion, wherein
the reservoir portion is located above the load transfer
portion and is configured to be filled up with ballast from
above via the opening in the upper surface. Preferably,
the load transfer portion has a conical shape, wherein
the cone angle to the horizontal plane may be in the range
of 30° to 75°, more preferably about 60°. Preferably, also
the reservoir portion has a conical shape, wherein the
cone may be in the range of 70° to 90°. In general, if the

3 4 



EP 3 608 472 A1

4

5

10

15

20

25

30

35

40

45

50

55

cavity comprises or can be partitioned into a reservoir
portion and a load transfer portion, the cone angle of the
reservoir portion should be smaller than the cone angle
of the load transfer portion.
[0024] Preferably, the body comprises two or more, for
instance four, cavities in order to improve the support. In
case of two rails, the body preferably comprises four cav-
ities respectively located on each side of the rail seat
areas. According to a preferred embodiment, four conical
cavities are present, centered on the longitudinal axis of
the SCS with a cavity being located on each side of the
rail seat area to provide optimum support.
[0025] Further, the above-mentioned object is solved
by a transition of a railroad track, which comprises a first
zone including a slab track section, a second zone and
preferably a third zone including a regular ballast section.
Here, the ballast may be a bed of granular material, pref-
erably comprising crushed stones. The second zone,
preferably an intermediate section comprises at least
one, preferably three or more, self-compensating sleep-
ers as previously described.
[0026] Primarily, the SCS is intended for use in loca-
tions where maintenance is difficult due to the formation
of voids beneath the sleepers, such as at transitions be-
tween directly fastened and ballasted trackforms. How-
ever, the SCS may also be applied to other trackforms
and applications such as plain line, switches and cross-
ings, checked curves, jointed tracks, irregular track sup-
port spacings, framed systems and any other tracks
which may benefit from the technical contributions of the
SCS.
[0027] The SCS may also be applied to areas where
it is important to increase either lateral or longitudinal
track stability of track. In order to accommodate the par-
ticular requirements at a given location the shapes and
configurations of each cavity may vary as appropriate.
[0028] The invention also concerns a new mainte-
nance concept that allows track to be repositioned with-
out having either to disturb the underlying trackbed or
pack with new stone, while improving longitudinal, lateral
and vertical geometry retention. This is achived by a
method of maintaining a railroad track comprising at least
one self-compensating sleeper, wherein the method
comprises lifting the body such that granular material
within the cavities is transferred downwards, thus repo-
sitioning the self-compensating sleeper.
[0029] Thus, the maintenance concept according to
the invention allows for rail(s) to be repositioned while
providing more durable longitudinal, lateral and vertical
support. Further, the SCS facilitates maintenance with-
out the need to access the underside of the body and is
therefore particularly suitable for direct placement on
substrates such as asphalt.

Brief Description of the Drawings

[0030] Preferred embodiments of the invention will be
explained in the following, having regard to the drawings.

Figure 1 is a cross-sectional view, schematically il-
lustrating an example of a conventional transition
comprising a first zone relating to a slab track section,
a second zone relating to an initial ballast section
and a third zone relating to a regular ballast section.

Figures 2a and 2b illustrate a self-compensating
sleeper, wherein Figure 2b is a plan view thereof and
Figure 2a shows the cross-section A-A as indicated
in Figure 2b.

Figures 3a and 3b schematically illustrate the oper-
ation of the self-compensating sleeper.

Figure 4 is a cross-sectional view, schematically il-
lustrating a transition comprising an initial ballast
section equipped with self-compensating sleepers.

Figure 5 illustrates an example of different shapes
of cavities which may be utilised by the self-compen-
sating sleeper.

Detailed Description of Embodiments

[0031] In the following, preferred embodiments of the
invention will be described with reference to the draw-
ings. Here, elements that are identical, similar or have
an identical or similar effect are provided with the same
reference numerals in the figures. Repeating the descrip-
tion of such elements may be omitted in order to prevent
redundant descriptions.
[0032] Figures 2a and 2b illustrate a possible configu-
ration of a self-compensating sleeper 10 (herein also re-
ferred to as "SCS"). Figure 2b is a plan view thereof and
Figure 2a shows the cross-section A-A as indicated in
Figure 2b.
[0033] The SCS 10 comprises a body 10a of substan-
tially cuboid shape. The body 10a serves to support rails
1a of a running railway track 1 and transfer the load from
the rails 1a to the ballast bed 3. For this purpose, the
body 10a comprises an upper surface 10b which is adapt-
ed for fixation of the rails 1a by means of a suitable rail
fastening system. The rail fastening system, which is not
illustrated in the Figures, may be any suitable means for
fixing the rails 1a to the body 10a, such as systems of
tension clamp fastening, and will not be discussed in fur-
ther detail.
[0034] The SCS 10 is configured to contain well spec-
ified granular material within specifically shaped, hollow
spaces provided in the body 10a. For this purpose, the
SCS 10 comprises one or more, preferably four, cavities
11 which extend from the lower surface or base 10c of
the body 10a to the upper surface 10b of the body 10a,
thereby allowing granular material to enter and be added
at a later stage from the upper surface 10b. In other
words, each cavity 11 is arranged as a through hole pen-
etrating the body 10a, which has an upper opening in the
upper surface 10b, denoted as opening 11c, and a lower
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opening in the base 10c, denoted as the base area 11d.
[0035] In case of a conventional track, corrections to
the line and level of the sleeper(s) are made periodically
by repacking the ballast, which is normally carried out by
tamping, for which a minimum thickness of ballast, usu-
ally at least 200 mm, is required.
[0036] In contrast, the SCS 10 transfers the load to the
ballast 3 partially contained within the cavities 11 as il-
lustrated in Figure 2a. When the SCS 10 is lifted, for
instance by lifting the track, the ballast contained in the
cavities 11 is transferred downwards, i.e. new ballast ac-
cumulates in lower portions of the cavities 11 and also
underneath the base 10c of the SCS 10, as illustrated in
Figures 3a and 3b.
[0037] The cavities 11 may be filled up occasionally
via the opening 11c in the upper surface 10b. Since the
lower portions of the cavities 11 are automatically filled
simply by lifting the SCS 10, no ballast 3 needs to be
repacked by tamping in order to correct the line and level
of the SCS 10.
[0038] In order to improve these effects, each cavity
11 according to the present embodiment comprises a
reservoir portion 11a including material of the ballast 3,
i.e. preferably crushed stones, and a load transfer portion
11b which is configured to transfer the load of the rails
1a to the ballast 3.
[0039] The reservoir portion 11a is located above the
load transfer portion 11b and, preferably, can be filled up
with granular material of the ballast bed 3 from above via
the opening 11c. Preferably, the load transfer portion 11b
is conically shaped, whereas the reservoir portion 11a is
or includes a cylindrical portion.
[0040] The load transfer portion 11b has a base area
11d which is open to the stratum below the SCS 10; thus,
the ballast material 3 inside the load transfer portion 11b
contacts and is connected to the ballast material 3 below
the SCS 10.
[0041] Please note that the reservoir portion 11a and
the load transfer portion 11b are not necessarily separate
and/or differently shaped portions of the cavity 11, even
though this would be preferred in order to optimize the
operation thereof. Possible shapes of the cavities 11 are
also discussed and illustrated further below with refer-
ence to Figure 5.
[0042] With reference to Figures 3a and 3b, when the
SCS 10 is lifted, for instance by lifting the track 1, lower
portions of ballast 3 leave the cavity 11 at the base 10c
and additional ballast 3 is added to the load transfer por-
tion 11b via the reservoir portion 11a above the load
transfer portion 11b. The load transfer portion 11b may
require to be filled up occasionally via the opening 11c.
[0043] Since the load transfer portion 11b is automat-
ically filled by lifting the SCS 10, no ballast 3 needs to be
repacked by tamping in order to correct the line and level
of the track portion supported by the SCS 10. Any plastic
displacement of the track 1, for instance due to the gen-
eration of voids within the ballast 3, is compensated only
by lifting the SCS 10. Compaction of the ballast 3 is

achieved as needed without requiring access of mainte-
nance equipment to the ballast 3 underlying the SCS 10,
which is normally performed via the sides of the sleeper
to either repack the ballast 3 or insert new material to
raise the track 1.
[0044] Figure 4 illustrates a transition comprising a first
zone Z1 relating to a slab track section, a second zone
Z2 relating to an initial ballast section comprising plural,
for instance six, self-compensating sleepers 10 and a
third zone Z3 relating to a regular ballast section.
[0045] The SCS 10 provides for an automatic repack-
ing: When the SCS 10 is positioned at a location where
voids would normally form under a conventional sleeper,
the SCS 10 can effectively pack itself, thereby compen-
sating for any voids created below the SCS 10.
[0046] The SCS 10 shows an increase in lateral and
longitudinal resistance: Lateral and longitudinal loads are
transferred to the ballast bed 3 by interlock of ballast par-
ticles, rather than frictional resistance on a flat concrete
base which rather is a surface of reduced friction.
[0047] Further, applying the SCS 10 allows for reduc-
ing the minimum depth of ballast 3 since there is no ne-
cessity for large thicknesses of ballast 3 to permit tamp-
ing.
[0048] According to the preferred embodiment illustrat-
ed in the Figures 2a and 2b, four conical cavities 11 are
present, centered on the longitudinal axis of the SCS 10
with a cavity 11 being located on each side of the rail
seat area to provide optimum support. However, any oth-
er shape(s) and/or location(s) of the cavities 11 suitable
to make the SCS 10 more efficient may be applied, for
example by resisting settlement, improving lateral resist-
ance, encouraging self-compaction and/or self-compen-
sation.
[0049] Further, the technique of self-compensation,
based on the principle of addition of new material and
compaction from the surface, applies to any sleeper,
bearer or support medium dimensions and track panels,
for instance containing multiple rail fastenings.
[0050] The SCS 10 provides a high degree of both lat-
eral and vertical restraint for rails 1a, while allowing im-
proved adjustability of the position compared to conven-
tional sleepers/bearers of a ballasted track.
[0051] Preferably, each cavity 11 has a large base area
11d to allow track loads to be transferred to the underlying
stratum, i.e. ballast 3, while the upper part of the cavity
11 is smaller to prevent granular material being squeezed
upwards.
[0052] Primarily, the SCS 10 is intended for use in lo-
cations where maintenance is difficult due to the forma-
tion of voids beneath the sleepers, such as at transitions
between direct fastened and ballasted trackforms. How-
ever, the SCS 10 may also be applied to other trackforms
and applications such as plain lines, switches and cross-
ings, checked curves, jointed tracks, irregular track sup-
port spacings, framed systems and any other tracks
which may benefit from the technical contributions of the
SCS 10.
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[0053] The body 10a of the SCS 10 may be formed of
steel, concrete, plastic, timber or composites containing
the aforementioned. The dimensions of the SCS 10 may
be similar to conventional sleepers.
[0054] By virtue of the method of maintenance, there
is no requirement for a conventional ballast layer, which
means that while the SCS 10 is suitable for laying on a
conventional ballasted trackbed, it can also be founded
on a variety of substrata, including reduced thickness of
ballast, existing (partially life expired) ballast layer or oth-
er appropriate substratum such as asphalt.
[0055] The cavities 11 may be lined with suitable ma-
terial either to alter the track stiffness properties or to
alter the internal stress/strain behaviour of the well spec-
ified granular fill.
[0056] The granular fill may be of any size and consist
of any solid material as to give the desired wear charac-
teristics and/or frictional resistance to plastic and elastic
deformation.
[0057] In order to identify suitable shapes of the cavi-
ties 11, several tests have been conducted utilising a
large-scale test machine, which is designed specifically
for assessing the settlement of railway ballast. For initial
design purposes, it was assumed that the bearing pres-
sure at the base of the conical cavity 11 should be the
same as the typical bearing pressure beneath a conven-
tional sleeper.
[0058] The following principles have been taken as ob-
jectives for optimising sizes and shapes of the cavities
11: The settlement behaviour of the cone, after the con-
tained ballast has undergone initial consolidation, shall
be similar to the settlement behaviour of a conventional
ballast bed. When a small lift is applied after a substantial
period of cyclic loading, there is a useful amount of re-
sidual lift after initial settlement.
[0059] Figure 5 illustrates two different shapes, as an
example of how the self-compensation may be improved
by modification of the cavity shape. A simple cone-
shaped cavity 11 is shown with a vertical sided reservoir
portion 11a indicated by solid lines; together with a more
complex cone-shaped cavity 11’ with a conical reservoir
portion 11a’ indicated by dashed lines. The size and
shape of the openings 11c, 11 c’ as well as the base area
11d, 11d’ are identical.
[0060] It is likely that the more complex shaped cavity
11’ is advantageous over the simple cone-shaped cavity
11. A lower high-pressure load transfer portion 11b’ may
have an angle of 50° or less, which would support the
sleeper loads. The reservoir portion 11a’, which in this
case is an upper low-pressure cone with a steeper angle,
appears to be more sensitive to collapse but is less likely
to compact. The improved reservoir portion 11a’ acts like
a ratchet mechanism, so the slightest void created above
the load transfer portion 11b’, when unloaded, would al-
low more ballast to be forced downwards from the res-
ervoir portion 11a’, thus repacking the load transfer por-
tion 11b’ as necessary to prevent formation of large voids.
[0061] The invention is not restricted by the description

of embodiments. Rather, the invention comprises any
new feature and also any combination of features, includ-
ing in particular any combination of features in the patent
claims, even if this feature or combination itself is not
explicitly specified in the patent claims or exemplary em-
bodiments.

List of Reference Numerals

[0062]

1 Track
1a Rail
2 Bed of concrete
2a Tapered concrete
3 Ballast
4, 4a Sleeper
5 Subgrade
10 Self-compensating sleeper (SCS)
10a Body
10b Upper surface
10c Base
11, 11’ Cavity
11a, 11a’ Reservoir portion
11b, 11b’ Load transfer portion
11c, 11c’ Opening
11d, 11d’ Base area

Z1 First zone
Z2 Second zone
Z3 Third zone
d1 Discontinuity Z1 to Z2
d2 Discontinuity Z2 to Z3

Claims

1. Self-compensating sleeper (10) for supporting rails
(1a) of a railroad track (1), comprising:

a body (10a) having an upper surface (10b) con-
figured for fixation of the rails (1a), each at one
or more rail seat areas by means of a rail fas-
tening system, and a base (10c) configured to
contact a ballast bed (3) of granular material,
wherein the body (10a) is configured to transfer
the load from the rails (1a) to the ballast bed (3);
and
one or more cavities (11) penetrating the body
(10a) between the upper surface (10b) and the
base (10c) and configured to contain granular
material for transfer of load to the ballast bed (3).

2. Self-compensating sleeper (10) according to claim
1, characterised in that the cavity (11) has a conical
shape such that the cavity (11) widens from the upper
surface (10b) towards the base (10c).
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3. Self-compensating sleeper (10) according to claim
1 or 2, characterised in that the cavity (11) com-
prises a reservoir portion (11a) and a load transfer
portion (11b), wherein the reservoir portion (11a) is
located above the load transfer portion (11b) and is
configured to be filled up with granular material from
above via an opening (11c) in the upper surface
(10b).

4. Self-compensating sleeper (10) according to claim
3, characterised in that the load transfer portion
(11b) has a conical shape, preferably having a cone
angle in the range of 30° to 75°, more preferably
about 60°.

5. Self-compensating sleeper (10) according to claim
3 or 4, characterised in that the reservoir portion
(11a) has a shape designed to encourage self-com-
pensation.

6. Self-compensating sleeper (10) according to any
one of the preceding claims, characterised in that
the body (10a) comprises one or more cavities (11).

7. Transition of a railroad track (1), comprising a first
zone (Z1) including a slab track section and a second
zone (Z2) including an initial ballast section compris-
ing at least one self-compensating sleeper (10) ac-
cording to any one of the preceding claims.

8. Transition according to claim 7, characterised in
that the transition further comprises a third zone (Z3)
including a regular ballast section.

9. Transition according to claim 7 or 8, characterised
in that the ballast is a ballast bed (3) of granular
material, preferably comprising crushed stones.

10. Transition according to any one of the claims 7 to 9,
characterised in that the slab track section of the
first zone (Z1) comprises a bed of concrete (2) for
supporting the rails (1a) of the track (1).

11. Method of maintaining a railroad track (1) comprising
at least one self-compensating sleeper (10) accord-
ing to any one of claims 1 to 6, wherein the method
comprises lifting the body (10a) such that granular
material within the cavities (11) is transferred down-
wards, thus repositioning the self-compensating
sleeper (10).
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