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ABSTRACT OF THE DISCLOSURE

A track for railroad having a roadbed made of concrete
and a pair of track beams made by precasting concrete and
having on the top surface thereof a plurality of
protrusions serving as ties and a plurality of recesses for
receiving adjusting ties. The protrusions and the recesses
are arranged so as to alternate with each other in the
longitudinal direction. The rack beams are arranged on the
roadbed so as to extend continuously in the longitudinal
direction and secured to the roadbed, and a pair of rails
are laid on the track beams. Also, a method of

consfructing the track for railroad is proposed.
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TRACK FOR RAILROAD AND METHOD OF CONSTRUCTING THE SAME

FIELD OF THE INVENTION
The present invention relates to a track for a railroad

or the like and a method of constructing the same.

BACKGROUND OF THE INVENTION

The ballast track using track bed ballast has a problem
that the track bed ballast 1s destroyed easily and the
repalring of destroyed ballast requires much labor.

A slab track which uses a slab made by precasting
concrete 1instead of track bed ballast 1s more durable and
requlres little repairing. But the slab 1s wide, bulky and
heavy and thus 1s difficult to manufacture, transport and
install. Moreover, 1f the roadbed supporting the slab sinks
so remarkably that there arises a necessity to readjust the
height (level) of the rail surfaces, a cement-asphalt-mortar
layer between the slab and the roadbed has be replaced.
Such work is very time-consuming and troublesome.

Thus 1t 1s desirable to provide a track which is more

durable and which 1s free of the above-mentioned problems.
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SUMMARY OF THE INVENTION

In one aspect of the invention, there i1s provided a

rail-supporting structure of a railroad track system, said

S5 structure comprising: a concrete roadbed; a pair of track
beams secured to said roadbed and extending longitudinally
in parallel, each of said track beams comprising a concrete
casting, and each of said track beams having a top portion
defining a series of protrusions and recesses, the

10 protrusions and recesses being alternately disposed in the
longitudinal direction of each of said track beams, and each

of said track beams having bolt holes i1n first respective

surfaces thereof, said first respective surfaces defining
bottoms of said recesses; and adjusting ties disposed i1n the

15 recesses defined in the top portions of said track beams,
sald adjusting ties having bolt holes therein, said
adjusting ties being bolted to said track beams,
respectively, via sailid bolt holes in said first respective
surfaces of the track beams and the bolt holes in said

20 adjusting ties, and said adjusting ties protruding above
second respective surfaces of said top portions of the track

beams, said second respective surfaces defining tops of said

protrusions.
In a further aspect of the invention, there 1s provided
25 a railroad track system comprising a concrete roadbed; a

palr of track beams secured to said roadbed and extending

la
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longitudinally in parallel, each of said track beams
comprising a concrete casting, and each of said track beams

having a top portion defining a series of protrusions and

recesses, the protrusions and recesses being alternately

disposed i1in the longitudinal direction of each of said track

beams, and each of said track beams having bolt holes in

first respective surfaces thereof, said first respective
surfaces defining bottoms of said recesses; a pair of rails
extending along and supported by said pair of track beams;
and adjusting ties disposed in the recesses defined in the
top portions of saild track beams, said adjusting ties having
bolt holes therein, said adjusting ties being bolted to said
track beams, respectively, via said bolt holes in said first
respective surfaces of the track beams and the bolt holes in
sald adjusting ties, and said adjusting ties protruding
above second respective surfaces of said top portions of the
track beams, sald second respective surfaces defining tops

of said protrusions.

1b
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Since this track does not require track bed ballast, it is
durable as with the above-mentioned slab track. Furthermore,
after setting it up, 1f the roadbed should sink so considerably

5 as to require a considerable readjustment of the height of the
rail surfaces, such a readjustment can be made fairly easily by
1nserting adjusting ties of a predetermined size in the
recesses of the track beams. Further, since the track beams
used 1n this invention can be narrow, small and lightweight

10 compared with the slabs of a slab track, they can be
manufactured, transported and installed very easily.

A first track constructing method of the present invention
1s used when constructing a new track. This method may
comprise the steps of placing track beams made by precasting

15 concrete on a roadbed made of concrete at predetermined
positions, the track beams being provided on the top surfaces
thereof with a plurality of protrusions at predetermined

intervals 1in the longitudinal direction and
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having a pair of screw Jacks embedded in the protrusion at
each end thereof, while holding the track beams by means of
the screw jacks, adjusting the vertical position of the

track beams by adjusting the screw Jacks, driving concrete

the preformed roadbed is not very good, the top surfaces of
the rails can be easily adjusted to a predetermined level
by adjusting the vertical position of the track beams with
the screw jacks embedded beforehand. Thus a new track can
be constructed efficiently.

In placing the track beams on the roadbed at
predetermined positions, the track beams may be coupled
together at the construction site to Keep them apart by a
predetermined distance from each other. This facilitates
positioning.

In order to strengthen the track, after the supporting
concrete layer has hardened, the concrete layer may be
pressed against the sides of the track beams by
prestressing with PC steel members extending laterally
through the track beams and the supporting concrete layer.

A vibration-proof material such as rubber may be

attached beforehand to the outer surfaces of the track
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beams to be brought into contact with the support concrete

layers. In this case, the track beams are preferably

coupled together with coupling members.

to this invention. This method may comprise the steps of

placing track beams made Oy precasting concrete on a

roadbed made of concrete at Predetermined positions. the
track beams being provided on the top surfaces thereof with

a plurality of protrusions at predetermined intervals in

the longitudinal direction and having pairs of screw jacks
embedded in the protrusions not only at ends but also in
the other protrusions and further having inserts embedded
at one side thereof for mounting steel members, adjusting
the vertical position of the track beams by adjusting the
screw Jacks in the protrusions at both ends, supporting the
track beams on all of the screw Jacks, fixing first steel
members to the inserts to couple the pair of track beams
together, securing the intermediate portions of the first
steel members to the roadbed with second steel members,
thereby stabilizing the track beams so that trains can pass
thereon, laying rails on the track beams, and driving
concrete into between the track beams and the roadbed to
secure the track beams to the roadbed through the concrete

layers thus formed. With this method, besides the effects
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attained with the first method, the train service can be started
even before driving concrete in between the beams and the roadbed
or before the concrete layers thus driven harden sufficiently to
show a predetermined strength. Thus the replacement of the track

can be carried out efficiently.

In embodying the present invention, the track beams and the
support concrete layers are preferably reinforced in a suitable

manner. In order to firmly secure the track beams, concrete
layers and roadbed together, anchor bolts may be embedded in the
track beams and the roadbed beforehand.

Other features and objects of the present invention
will become apparent from the following description with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a perspective view of a portion of the
track;

Fig. 2 1s a sectional view showing how the adjusting
ties are arranged;

Fig. 3 1s a sectional view showing how the screw
jacks are embedded;

Fig. 4 1s a view showing how the track is reinforced
by prestressing;

Fig. 5 1s a view of the track having vibration-proof
layers disposed between the track beams and the supporting

concrete lavers.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In Fig. 1, a track beam ! is made Dy precasting
concrete and a roadbed 2 is made of concrete. The track

beams 1 are secured to the roadbed 2 through supporting

concrete layers 3.

A pair of track beams 1 are laid to extend
continuously in a longitudinal direction of the track at
positions where the right and left rails are to be laid.

Each track beam 1| is 5§ - 7 meters long and weighs
about 2 tons and is provided on top thereof with a large
number of protrusions 4 serving as ties and recesses 9 for
receiving adjusting ties so as to alternate with each other
ln a longitudinal direction. Though not shown. holes for
bolts for securing a rail are formed in the top surface of

each protrusion 4. The rails (not shown) are secured to

Ordinarily, the rails are laid on the track beams 1
through pads and tie plates. Thus, even if the roadbed
should sink so much as to require the correction of the
height of the rail surfaces, such correction can be made
simply by adjusting the thickness of the pads 1f the
required amount of correction is small.

If the sinking is so great as not to be correctable
with the pads, after removing the rails, adjusting ties of
a predetermined size are inserted in the recesses 5 of the

track beams 1 and secured in position as shown in Fig. 2.
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Then the rails are placed on and secured to the adjusting
ties 8. To secure the adjusting ties 6 in position, bolt
holes (not shown) are formed in the bottom surface of each
recess 9.

The adjusting ties 8 are made of concrete and are of
& height equal to the depth of the recesses 5 plus the
amount of sinking of the roadbed and of a width
substantially equal to the width of the recesses 5. They
have bolt holes for securing themselves to the track beams
1 and ones for mounting the rails thereon.

When constructing the above-described track, as shown
in F;g. 3, the track beams 1 are used which have a pair of
gcrew jacks 7 embedded in the protrusion 4 at each end of
the track beams 1.

The screw jacks 7 shown in Fig. 3 each comprise a
flanged nut 8 and a threaded rod 9 adapted to be movable up
and down in the track beam 1 when turned. On the top end
of each threaded rod 9 is formed a protrusion (not shown)
adapted to engage a turning tool.

The track beams 1 manufactured in factory and
transported to the construction site are supported on a
preformed roadbed (or a floor board of an elevated bridge)
through the screw Jacks 7.

In this state, the threaded shafts 9 of the screw

jacks 7 are rotated to move the track beams 1 up and down
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so that the tops of the rails to be laid on the track beams

1 will be at a predetermined height. Then concrete is
~driven into between the track beams 1 and the roadbed 2 to

firmly secure the track beams 1 to the rocadbed 2 through

the concrete layers 3 thus formed. Rails are then laid on

the track beams 1.

The track beams | may be reinforced with iron bars
and/or by prestressing. The supporting concrete layers
3 also should be reinforced with suitable means e.g. by
mixing steel fibers into concrete.

As one means for strengthening the track., as shown in
Fig. 4, after the supporting concfete layers 3 have

hardened, prestress should preferably be applied Dy post-

tensioning with pre-stressed (PC) steel members 10 which
extend laterally through the track beam 1 and the supporting
concrete layer 3 in contact with both sides of the track

beam 1, so as to press the supporting concrete layers 3 against
both sides of the track beam 1.

In the embodiment of Fig. 4, ballast 11 is spread near
the track beams 1 mainly for the purpose of reducing noise
when trains pass.

In order to reduce vibrations, resilient pads may be
interposed between the rails and the track beams 1 when
laying rails. Otherwise, a vibration-proof material such

as rubber may be attached beforehand to the outer surfaces




of the track beams 1 to be brought into contact with the
concrete layers 3 to form vibration-proof layers 12 between
the track beams 1 and the supporting concrete layers 3 as
ghown in Fig. 5. In this case, the track beams 1 should be
preferably coupled together with coupling members 13
arranged therebetween at predetermined longitudinal
intervals.

When replacing an existing track with the track
according to the present invention, track beams are used
which have pairs of screw jacks embedded not only in the
protrusions at both ends but in the other protrusions and
have inserts embedded in one side thereof to mount steel
members. These track beams are placed on the preformed
roadbed while supporting them with the screw jacks at both
ends in the same manner as when constructing a new track.
After adjusting the height of the track beams, all the
screw jacks are used to support the track beams. Further,
steel members are secured to the track beams in the inserts
to couple the track beams at both sides together. Then
steel members for securing the central portions of the
first-mentioned steel members to the roadbed are secured to
stabilize the track beams to such a degree that the train
service can be started. Then the rails are laid on the
track beams and the supporting concrete layers are formed

between the track beams and the roadbed by driving concrete
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to secure the track beams to the roadbed through the
support concrete layers.
The steel members are provided at predetermined

locations along the track beams so as to be spaced apart

from each other in the longitudinal direction. These
members may be left unremoved after constructing the track

to use them as additional reinforcements of the track.

10
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE ARE DEFINED AS FOLLOWS:

1. Ralil-supporting structure of a railroad track system,

sald structure comprising: a concrete roadbed; a pair of
track beams secured to sald roadbed and extending
longitudinally 1in parallel, each of said track Dbeams
comprising a concrete casting, and each of said track beams
having a top portion defining a series of protrusions and
recesses, the protrusions and recesses being alternately
disposed in the longitudinal direction of each of said track
beams, and each of said track beams having bolt holes 1in
first respective surfaces thereof, said first respective
surfaces defining bottoms of said recesses; and adjusting
ties disposed in the recesses defined in the top portions of
said track beams, said adjusting ties having bolt holes
therein, said adjusting ties being bolted to said track
beams, respectively, via said bolt holes in said first
respective surfaces of the track beams and the bolt holes in
salid adjusting ties, and said adjusting ties protruding
above second respective surfaces of said top portions of the

track beams, said second respective surfaces defining tops

of said protrusions.

11
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2. A railroad track system comprising: a concrete
roadbed; a pair of track beams secured to said roadbed and
extending longitudinally in parallel, each of said track
beams comprising a concrete casting, and each of said track
beams having a top portion defining a series of protrusions
and recesses, the protrusions and recesses being alternately
disposed in the longitudinal direction of each of saild track
beams, and each of said track beams having bolt holes 1in
first respective surfaces thereof, said first respective
surfaces defining bottoms of said recesses; a pair of rails
extending along and supported by said pair of track beams;
and adjusting ties disposed in the recesses defined 1in the
top portions of said track beams, said adjusting ties having
bolt holes therein, said adjusting ties being bolted to said
track beams, respectively, via said bolt holes in said first
respective surfaces of the track beams and the bolt holes 1in
said adjusting ties, and said adjusting ties protruding
above second respective surfaces of said top portions of the
track beams, said second respective surfaces defining tops

of said protrusions.

12
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