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(54) Railroad concrete ballast construction system and method

(57) The railroad concrete ballast construction sys-
tem and method are disclosed, which are capable of
constructing a concrete ballast (70) at a certain section
of a gravel ballast having no gravel and rail tie (20) for
exchanging a certain section of a gravel ballast (3) with
a new concrete ballast (70) in a state that a train cur-
rently runs on a railroad, curing and disassembling a
structure adapted to fix a rail for a stable operation of a
train for thereby effectively finishing an exchanging
work. The railroad concrete ballast construction system
includes a concrete rail tie slab engaged at a rail (10) of

a certain section having no gravels and rail ties in a grav-
el ballast, a rail support unit (30) for supporting a vertical
weight applied to the rail during an operation of the train
and preventing a sagging of the rail, a gauge tie rod (40)
for preventing an elongation of the rail when a concrete
of the slab is constructed, a gauge strut (50) for prevent-
ing a contraction of the rail when a concrete of the slab
is constructed, a horizontal support member (60) for
maintaining a horizontal state of the rail when a concrete
of the slab is constructed, and a concrete ballast for con-
structing the slab on the ground using a concrete sup-
plied through an inlet formed at the slab.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a railroad con-
crete ballast construction system and method capable
of exchanging a certain section of a gravel ballast track
with a new concrete ballast track even when a train cur-
rently runs on a railroad, and in particular to a railroad
concrete ballast construction system and method capa-
ble of constructing a concrete ballast at a certain section
of a gravel ballast having no gravel and rail tie for ex-
changing a certain section of a gravel ballast with a new
concrete ballast in a state that a train currently runs on
a railroad, curing and disassembling a structure adapted
to fix a rail for a stable operation of a train for thereby
effectively finishing an exchanging work.

2. Description of the Background Art

[0002] Generally, the ballast has been used for widely
distributing a weight transferred through a rail and rail
tie, and transferring to a ground, resulting in a reduction
of the weight. In addition, the ballast is capable of pre-
venting a rail tie movement occurring due to a contrac-
tion and elongation of a rail by a temperature change
based on a ballast resistance force for thereby absorb-
ing a vibration of a train and enhancing an absorbing
effect.
[0003] In addition, a drainage operation is enhanced
in cooperation with the ballast, and it is possible to ef-
fectively prevent the growth of weeds. Therefore, the
gravels that have the above functions and are easily ob-
tained, have been widely used as a material of the bal-
last.
[0004] As shown in Figure 1, the gravel ballast in-
cludes a rail 1 that supports train wheels, a rail tie 2 that
is formed of a concrete rail tie or a wooden rail tie for
transferring a weight or impact from the rail 1 to the
ground when a train runs on a rail road, a gravel ballast
3 that is provided between the ground and the rail tie 2
for thereby absorbing the weight transferred thereto,
and a clamp 5 of which one end is engaged with a fixture
4 fixed at the rail tie 2, an intermediate portion supports
a flange 1 a of the rail 1, and the other end supports the
fixture 4 wherein the clamp 5 is designed with three sup-
port points in an E-shape.
[0005] The above gravel ballast has an advantage of
uniformly distributing the weight transferred through the
rail 1 when the train runs to the ground. However, the
gravels of the gravel ballast 3 may be broken and worn
away, thus producing small gravel pieces. In this case,
the function of the ballast is significantly decreased and
the safety factor of the train operation is decreased,
thereby causing an accident.
[0006] In the case that the gravels of the gravel ballast

3 are disappeared and broken into small gravels, the
absorbing effect becomes decreased, and it is needed
to continuously refill the gravels into the gravel ballast
3. Therefore, additional workers and time are needed,
so that a maintenance cost is increased. In this case, it
is impossible to perform the work for filling the gravels
into the gravel ballast 3 when the train runs.
[0007] Recently, in order to overcome the above prob-
lems, a concrete ballast has been constructed. And also
the gravel ballast is now exchanging with a concrete bal-
last.
[0008] However, in order to exchange the gravel bal-
last with a concrete ballast, it is needed to stop the run-
ning of the train. In this case, many conveniences are
caused to passenger. In addition, an exchanging work
is performed during a nighttime in which the operation
of the train is stopped. In this case, workers have too
much workload due to a bad work environment. As a
result, workability is decreased.

SUMMARY OF THE INVENTION

[0009] Accordingly, it is an object of the present inven-
tion to provide a railroad concrete ballast construction
system and method capable of enhancing a workability
efficiency in such a manner that a certain section of a
gravel ballast is exchanged with a concrete ballast when
a train currently runs on a railroad.
[0010] It is another object of the present invention to
provide a railroad concrete ballast construction system
and method capable of significantly reducing a workload
of a worker in such a manner that an exchanging work
can be performed during a night without causing any
convenience with respect to a train passenger by ex-
changing a gravel ballast with a concrete ballast when
a train runs on a railroad.
[0011] To achieve the above objects, there is provided
a railroad concrete ballast construction system, com-
prising a concrete rail tie slab in which a mounting part
formed at both sides is engaged at a certain section hav-
ing no gravel and rail tie on a gravel ballast track by a
certain fixture; a rail support unit that is detachably in-
stalled between opposite slabs, and supports a vertical
weight applied to a rail when a train runs, and supports
the rail on the ground for thereby preventing the rail from
being sagged; a gauge tie rod of which both ends are
fixed at a rail support upper plate and an intermediate
portion is flexible, for thereby preventing an elongation
of the rail when a concrete of the slab is constructed; a
gauge strut of which both ends are fixed at an inner sur-
face of a body of the rail and an intermediate portion is
flexible, for thereby preventing a contraction of the rail
when a concrete of the slab is constructed; a horizontal
support member that is installed outside the rail to be
on the same line as the gauge strut, and supports an
outer surface of the body of the rail and maintains a hor-
izontal state of the rail when a concrete of the slab is
constructed; and a concrete ballast that fixes the slab
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on the ground in cooperation with the concrete con-
structed between the ground and the slab through an
inlet formed at the slab.
[0012] In the present invention, receiving groove is
formed at an outer surface of the slab so that the rail
support unit is disassembled from the slab and is pulled
out in an outer direction after the concrete is cured.
[0013] The concrete rail tie slab includes a mounting
part that is protruded from the left and right sides of an
upper surface of the slab in opposite directions wherein
the rail is mounted thereon; an engaging part that is en-
gaged with an engaging hole formed at the left and right
sides of the mounting part and has a certain elastic force
capable of supporting a flange of the inner and outer
sides of the rail; and an assistant engaging part that is
engaged with a through hole formed at the slab in an
outer direction of the mounting part and is embedded
when a concrete is constructed for thereby enhancing
an engaging force of the slab.
[0014] The concrete rail tie slab is formed of a steel-
reinforced concrete structure of which a tensional force
is reinforced using steel bars embedded.
[0015] To achieve the above objects, there is provided
a railroad rail concrete ballast construction method,
comprising the steps of removing gravels and rail ties
from the ground and the rail in a certain section of a grav-
el ballast track; engaging a concrete rail tie slab at a
lower side of a flange of the rail using a certain fixture;
supporting the rail on the ground using a rail support unit
installed between the opposite slabs for thereby pre-
venting a sagging of the rail by supporting a vertical
weight applied to the rail when a trains runs on the rail-
road; preventing an elongation of the rail using a gauge
tie rod of which both ends are fixed at a rail support up-
per plate, when a concrete is constructed; preventing a
contraction of the rail using a gauge strut of which both
ends are fixed at an inner surface of a body of the rail,
when a concrete of the slab is constructed; maintaining
a horizontal state of the rail, when a concrete of the slab
is constructed, by a horizontal support member installed
outside the rail to be the same line as the gauge strut;
fixing the slab on the ground using a concrete construct-
ed between the ground and the slab through an inlet
formed at the slab; and disassembling the rail support
unit, the gauge tie rod, the gauge strut and the horizontal
support member after the concrete is cured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The present invention will become better un-
derstood with reference to the accompanying drawings
which are given only by way of illustration and thus are
not limitative of the present invention, wherein;

Figure 1 is a cross sectional view illustrating a grav-
el ballast of a conventional railroad;
Figure 2 is a schematic plan view illustrating a rail-
road concrete ballast construction system accord-

ing to the present invention;
Figure 3 is a schematic view illustrating a state that
a gravel and rail tie are removed, and a rail is sup-
ported in a certain section of a gravel ballast in
which a railroad concrete ballast construction sys-
tem according to the present invention is adapted;
Figure 4 is a schematic view illustrating a state that
a concrete rail tie slab is installed at a lower side of
a rail according to the present invention;
Figure 5 is a schematic view illustrating a state that
a concrete is constructed between the ground and
a slab of Figure 4;
Figure 6 is a cross sectional view illustrating a slab
according to the present invention; and
Figure 7 is a flow chart of a work process of a rail-
road concrete ballast construction system accord-
ing to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0017] As shown in Figures 2 through 6, a railroad
concrete ballast construction system according to the
present invention includes a concrete rail tie slab 20 in
which a mounting unit 21 is engaged at a rail 10 by a
certain fixture in a certain section of a gravel ballast track
having no gravel and rail tie wherein a train can run on
a railroad; and a rail support unit 30 that is installed so
that it is disassembled between the opposite slabs 20
and is designed to support a vertical weight applied to
the rail 10 when the train runs and the weight of the rail
10 at the ground for thereby preventing the rail 10 from
being sagged.
[0018] The rail support unit 30 may be preferably
formed of a hydraulic jack, a screw jack, a rack jack, etc.
[0019] The concrete rail tie slab 20 may be preferably
formed of a reinforced concrete (RC) of which a tension-
al force is reinforced by an embedded reinforcing bar
(not shown).
[0020] In addition, there are further provided a gauge
tie rod 40 of which both ends are fixed to an upper plate
80 and an intermediate part is flexible so that it is pos-
sible to prevent the rail 10 from being elongated when
concrete is constructed or a train runs; and a gauge strut
50 of which both ends are fixed to an inner surface of a
body 11 of the rail 109 and an intermediate portion is
flexible for thereby preventing the rail from being con-
tracted when the concrete of the slab 20 is constructed.
[0021] There are further provided a horizontal support
member 60 that is installed outside the rail 10 to be on
the same line with the gauge strut 50 and supports an
outer side of the body 11 of the rail 10 for thereby main-
taining a horizontal state of the rail when the concrete
of the slab 20 is constructed; and a concrete ballast 70
that fixes the slab 20 on the ground based on the con-
crete constructed between the ground and the slab 20
through an inlet 22 formed at the slab 20.
[0022] Here, the concrete rail tie slab 20 includes a
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mounting part 21 that is protruded from the left and right
sides of the upper surface of the slab 20 in opposite di-
rections wherein the rail 10 is mounted thereon; an en-
gaging part 25 that is engaged to an engaging hole 24
formed at the left and right sides of the mounting part
21 and has an elastic force and is fixed by an engaging
bolt B supporting a flange 12 at the inner and outer sides
of the rail 10; and an assistant engaging part 27 that is
engaged with a through hole 26 formed at the slab 20
at the outer side of the mounting part 21 for thereby en-
hancing an engaging force of the slab 20 when the con-
crete is constructed.
[0023] A receiving groove 23 is formed at an outer sur-
face of the slab 20 so that the rail support part 30 is dis-
assembled from the slab 20 in an outer direction after
the concrete is cured.
[0024] In the drawing, reference numeral 90 repre-
sents an anti-vibration member that is installed at the
lower side of the flange 20 of the rail 10 for thereby ab-
sorbing impacts and vibrations, and 100 represents a
driving motor for driving a pair of levers 103 and 104
when a driving shaft 102 is rotated for thereby prevent-
ing the rail 10 from being sagged by a support part 101.
[0025] The operation of the railroad concrete ballast
construction system according to the present invention
will be described.
[0026] As shown in Figure 7, the gravels and rail ties
are removed from the ground and the rail 10 in a certain
section of the gravel ballast track on which the train can
run in a step S100. At this time, the rail 10 in the section
having no gravel and rail tie is installed with a certain
gap from the ground.
[0027] As shown in Figure 3, the concrete rail tie slab
20 is engaged to a lower side of the flange 12 of the rail
10 using a certain fixture in a step S200. The slab 20 is
moved by a certain lifting equipment such as a crane,
etc. and is inserted between the rail 10 and the ground.
[0028] On the ground, the rail 10 is supported by the
rail support unit 30 installed between the opposite slabs
20 for thereby preventing the rail 10 from being sagged
by supporting a vertical weight applied to the rail 10
when the train runs during a working time in a step S300.
[0029] At this time, the rail support unit 30 may be
formed of a hydraulic jack, a screw jack, etc. The method
for driving the rail support unit 30 and supporting the rail
10 is a known art, so that the detailed description ther-
eon will be omitted.
[0030] A mold 200 is installed around the rail support
unit 30 for thereby preventing the concrete from being
inputted into the surrounding portions of the rail support
unit 30 when constructing the concrete. The portions
corresponding to the mold 200 is finished with cement
after the concrete is cured.
[0031] Here, the gauge tie rod 40 of which both ends
are fixedly supported by the rail support upper plate 80
and an intermediate part is flexible is adapted to prevent
the rail 10 from being elongated when the concrete of
the slab 20 is constructed in a step S400.

[0032] The gauge strut 50 of which both ends are fix-
edly supported by the rail support upper plate 80 and an
intermediate portion is flexible is adapted to prevent the
rail 10 from being sagged when the concrete is con-
structed in a step S500.
[0033] The horizontal support member 60 that is in-
stalled outside the rail 10 to be at the same line with the
gauge strut 50 wherein an intermediate portion of the
same is flexible is adapted to maintain a horizontal state
of the rail 10 when the concrete of the slab 20 is con-
structed in a step S600.
[0034] The concrete supplied between the ground
and the slab 20 through the inlet 22 formed at the center
of the slab 20 constructs the slab 20 on the ground in a
step S700. At this time, the concrete is constructed with
a certain height including the height of the slab 20 for
thereby enhancing a support force.
[0035] The rail support unit 30, the gauge tie rod 40,
the gauge strut 50 and the horizontal support member
60 are disassembled from the rail 10 after the concrete
ballast 70 is cured (generally after 3~5 days) in a step
S800.
[0036] As described above, in the case that the work
for exchanging a part of the gravel ballast with a con-
crete ballast is performed, since the rail 10 is supported
by a plurality of the rail support part 30 in a state that
the rail tie and gravel are removed from the lower side
of the rail 10, it is possible to prevent the rail 10 from
being sagged wherein the rail 10 is sagged due to a ver-
tical weight from the rail 10 when the train runs.
[0037] In addition, the slab 20 is designed to prevent
the rail 10 from being sagged by the tie rod 40 when the
concrete is constructed, and the strut 50 is designed to
prevent the rail 10 from being contracted, and the hori-
zontal support member 60 is designed to maintain a hor-
izontal state of the rail.
[0038] Therefore, in the present invention, it is possi-
ble to prevent the sagging and contraction of the rail 10
at a certain section even when the train runs during the
working time for thereby continuously performing the
gravel ballast exchanging work, so that it is possible to
significantly enhance the workability.
[0039] As described above, the railroad concrete bal-
last construction system according to the present inven-
tion has the following advantages.
[0040] In the present invention, it is possible to con-
tinuously perform a work for exchanging a certain sec-
tion of the gravel ballast with a concrete ballast even
when the train runs on the railroad for thereby enhancing
a workability.
[0041] In addition, in the present invention, since the
gravel ballast can be exchanged with a concrete ballast
during the operation of the train, any inconvenience is
not provided to train passenger. The work for exchang-
ing the gravel ballast with a concrete ballast can be per-
formed during a day time, resulting in a better work en-
vironment. Therefore, work time is significantly de-
creased, and workers have less workload.
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[0042] As the present invention may be embodied in
several forms without departing from the spirit or essen-
tial characteristics thereof, it should also be understood
that the above-described examples are not limited by
any of the details of the foregoing description, unless
otherwise specified, but rather should be construed
broadly within its spirit and scope as defined in the ap-
pended claims, and therefore all changes and modifica-
tions that fall within the meets and bounds of the claims,
or equivalences of such meets and bounds are therefore
intended to be embraced by the appended claims.

Claims

1. A railroad concrete ballast construction system,
comprising:

a concrete rail tie slab in which a mounting part
formed at both sides is engaged at a certain
section having no gravel and rail tie on a gravel
ballast track by a certain fixing means;
a rail support unit that is detachably installed
between opposite slabs, and supports a vertical
weight applied to a rail when a train runs, and
supports the rail on the ground for thereby pre-
venting the rail from being sagged;
a gauge tie rod of which both ends are fixed at
a rail support upper plate and an intermediate
portion is flexible, for thereby preventing an
elongation of the rail when a concrete of the
slab is constructed;
a gauge strut of which both ends are fixed at an
inner surface of a body of the rail and an inter-
mediate portion is flexible, for thereby prevent-
ing a contraction of the rail when a concrete of
the slab is constructed;
a horizontal support member that is installed
outside the rail to be on the same line as the
gauge strut, and supports an outer surface of
the body of the rail and maintains a horizontal
state of the rail when a concrete of the slab is
constructed; and
a concrete ballast that fixes the slab on the
ground in cooperation with the concrete con-
structed between the ground and the slab
through an inlet formed at the slab.

2. The system of claim 1, wherein a receiving groove
is formed at an outer surface of the slab so that the
rail support unit is disassembled from the slab and
is pulled out in an outer direction after the concrete
is cured.

3. The system of either claim 1 or claim 2, wherein said
concrete rail tie slab includes:

a mounting part that is protruded from the left

and right sides of an upper surface of the slab
in opposite directions wherein the rail is mount-
ed thereon;
an engaging part that is engaged with an en-
gaging hole formed at the left and right sides of
the mounting part and has a certain elastic
force capable of supporting a flange of the inner
and outer sides of the rail; and
an assistant engaging part that is engaged with
a through hole formed at the slab in an outer
direction of the mounting part and is embedded
when a concrete is constructed for thereby en-
hancing an engaging force of the slab.

4. The system of either claim 1 or claim 2, wherein said
concrete rail tie slab is formed of a steel-reinforced
concrete structure of which a tensional force is re-
inforced using steel bars embedded.

5. A railroad rail concrete ballast construction method,
comprising:

removing gravels and rail ties from the ground
and the rail in a certain section of a gravel bal-
last track;
engaging a concrete rail tie slab at a lower side
of a flange of the rail using a certain fixing
means;
supporting the rail on the ground using a rail
support unit installed between the opposite
slabs for thereby preventing a sagging of the
rail by supporting a vertical weight applied to
the rail when a trains runs on the railroad;
preventing an elongation of the rail using a
gauge tie rod of which both ends are fixed at a
rail support upper plate, when a concrete is
constructed;
preventing a contraction of the rail using a
gauge strut of which both ends are fixed at an
inner surface of a body of the rail, when a con-
crete of the slab is constructed;
maintaining a horizontal state of the rail, when
a concrete of the slab is constructed, by a hor-
izontal support member installed outside the
rail to be the same line as the gauge strut;
fixing the slab on the ground using a concrete
constructed between the ground and the slab
through an inlet formed at the slab; and
disassembling the rail support unit, the gauge
tie rod, the gauge strut and the horizontal sup-
port member after the concrete is cured.
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