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(54) SUPPORTING STRUCTURE FOR THE PROVISIONAL SUPPORT OF RAILWAY TRACKS

(57) A supporting structure (10) for the provisional
support of railway tracks is described. The structure com-
prises two metal assemblies (15) for supporting the re-
spective rails (5), each metal assembly (15) comprising

a plurality of metal cross saddles (30) fastened to hori-
zontal metal beams (20, 20’) arranged parallel to the rails

(5) of the track. The metal assemblies (15) for supporting

10

the rails (5) are joined together through metal plates (40)
bolted to metal fins (50), the latter being fastened to the
metal beams (20, 20’). A plate of electrically insulating
material is interposed between each of the metal plates
(40) and the corresponding metal fins (50), and a bushing
of electrically insulating material is fitted on each of the
metal bolts.
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Description

Field of the Invention

[0001] The present invention relates to a structure for
the provisional support of railway tracks and, in particular,
to a supporting structure used to allow the implementa-
tion of manufactured articles generally under the perma-
nent way, such as, for example, underpasses, subways,
manholes and the like, as well as excavations generally
under track in operation; moreover, to allow the securing
and/or reconstruction of works of art, for example bridg-
es, masonry viaducts, underpasses, subways and the
like, which show signs of instability, such as to require
major consolidation and/or renovation interventions,
which cannot be carried out quickly. As these interven-
tions are carried out during operation, it is necessary to
guarantee the continuity of railway transport while main-
taining a high level of safety for the trains and the oper-
ators carrying out the interventions.

Prior Art

[0002] The works for the provisional support of the
tracks, also known as provisional bridges, are essentially
constituted by horizontal supporting structures and by
the respective bearing systems.

[0003] The Patent Application no. MI92A002239, for
which Patent no. IT1255694 was granted, describes a
structure for the provisional support of railway tracks,
which comprises a plurality of horizontal beams arranged
parallel to the rails of a track and two assembilies for sup-
porting the respective rails. Each supporting assembly
comprises a plurality of cross saddles fastened to the
beams in positions comprised between successive
crossbars of the track along the entire length of the same
beams, as well as means for the mutual fastening of the
assemblies for supporting each rail. All the elements that
compose this known supporting structure are made of
metal, for example steel or the like, to guarantee the nec-
essary robustness of the same structure.

[0004] The stresses and vibrations transmitted to the
rails during the transit of the trains are discharged on the
coupling nuts and bolts of the various elements that com-
pose the structure and can lead to the loosening of the
bolts that fasten the elements supporting the saddles. A
solution adopted so far to limit this drawback, in addition
to the one of applying lock nuts, has been to insert a pad
of vibration-damping material between each rail and the
respective supporting elements which are fastened to
the cross saddles.

[0005] The rails must be electrically insulated from
each other, not only to guarantee the correct operation
of the safety systems acting on the trains, but also to
guarantee the safety of the personnel operating at the
provisional structure. Therefore, the material with which
the pad of vibration-damping material is made of is se-
lected from those also having electric insulation charac-
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teristics.

[0006] However, due to vibrations and therefore the
resulting loosening of nuts and bolts, the pads of vibra-
tion-damping and electrically insulating material can be
removed from their position, thus causing an electrical
contact between the rail and the respective underlying
support. In the rather frequent case that this occurs on
both rails, even in individual positions, the electric insu-
lation between the same is lost.

Summary of the Invention

[0007] This being stated, an object of the present in-
vention is to propose a supporting structure for the pro-
visional support of railway tracks, which guarantees elec-
tric insulation between the rails.

[0008] Anotherobjectofthe presentinventionis to pro-
pose a supporting structure of the above-mentioned type,
which guarantees a high degree of safety both for trains
in transit and for operators present near the supporting
structure.

[0009] A further object of the present invention is to
propose a supporting structure of the above-mentioned
type, which guarantees high characteristics of robust-
ness and reliability.

[0010] These and other objects are achieved by the
present invention thanks to a supporting structure for the
provisional support of railway tracks according to claim
1. Further peculiar characteristics of the supporting struc-
ture of present invention are set forth in the respective
dependent claims.

[0011] A supporting structure for the provisional sup-
port of railway tracks generally comprises a plurality of
horizontal metal beams arranged parallel to the rails of
the track, wherein the horizontal metal beams are sup-
ported by appropriate bearing devices. The supporting
structure provides two metal assemblies for supporting
the respective rails, each metal assembly comprising a
plurality of metal cross saddles fastened to the metal
beams in positions comprised between the positions of
successive crossbars of the track along the entire length
of the same beams. The supporting structure also pro-
vides means for the mutual fastening of the metal sup-
porting assemblies for the rails, which comprise a plural-
ity of metal plates, metal bolts, metal nuts, bushings of
electrically insulating material and a plurality of metal fins,
the latter being fastened to the metal beams, arranged
in spaced apart and mutually corresponding positions
along one side of each metal assembly, the metal plates
and the metal fins being equipped with through holes in
corresponding positions for the fastening by metal bolts
coupled to metal nuts.

[0012] The supporting structure according to the
present invention comprises at least one plate of electri-
cally insulating material interposed between each of the
metal plates and the corresponding metal fins fastened
to the metal beams, and at least one bushing of electri-
cally insulating material fitted on each of the metal bolts.
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[0013] This way, the electric insulation between the
rails is guaranteed, independently of any undesired dis-
placements of other insulating elements, such as for ex-
ample the pads of insulating material, which are inter-
posed between each supporting element and each rail.
[0014] The supporting structure may in any case com-
prise at least one pad of electrically insulating and vibra-
tion-damping material, whichis interposed between each
supporting element and each rail.

[0015] The electrically insulating and vibration-damp-
ing pad preferably comprises a front flap and a rear flap
which protrude downwards to abut against the respective
front and rear surfaces of a supporting element.

[0016] Inordertoguarantee afurther electricinsulation
between the rails, a foil of electrically insulating material
is applied to the top surface of the metal beams, which
constitute the two assemblies for supporting the support-
ing structure. Alternatively, the electric insulation be-
tween the two metal assemblies can be implemented by
applying to the top surface of the metal beams, a layer
of insulating protective paint resistant to high tempera-
tures, which forms a hard and flexible film having high
resistance to heat and to chemical agents without corro-
sive effects. The film can then be coated with an acrylic
enamel.

[0017] The supporting structure further comprises anti-
loosening devices combined with each of the metal bolts
to prevent the unscrewing of the respective metal nuts.
An example of similar devices can be the anti-loosening
device distributed under the trademark "Lockone", which
is able to guarantee a greater resistance to vibrations
with respect to the conventional nut/lock nut system.
[0018] With respect to the prior art, the supporting
structure according to the present invention comprises
metal beams with a "double T" section and free of rein-
forcements applied to their base plates. In practice, each
"double T" beam is formed by two parallel base plates,
which are sealed to a central core perpendicular to the
base plates. A supporting structure is thus obtained,
which is more robust than that of the prior art and in any
case simpler to make.

[0019] Each ofthe metalsaddles further comprises two
wings perpendicularly arranged to a flat portion at its lat-
eral ends, and wherein the wings are equipped with
through holes for the fastening to the metal beams.
[0020] In particular, each of the metal supporting as-
semblies comprises two pairs of metal beams equipped
with through holes. The beams of each pair are arranged
side by side with the opposite faces of the wings of the
saddles and in close contact therewith. The saddles are
fastened to the metal beams by calibrated metal plugs
inserted in the through holes of the beams and in the
through holes present on the wings of the saddles. One
or more strips are fastened through nuts and bolts to the
metal beams for holding in position the calibrated metal
plugs.

[0021] The bearing devices for the supporting structure
according to the invention can comprise, for example,
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bases of reinforced concrete and/or steel sections.

Brief Description of the Drawings

[0022] Further characteristics and advantages of the
present invention will become clearer from the following
description made by way of example with reference to
the accompanying drawings, wherein:

- Figure 1isaschematic view of a supporting structure
according to an embodiment of the present inven-
tion, installed at a work on which maintenance and/or
restoration interventions have to be made;

- Figure 2 is a plan view only of the supporting struc-
ture of Figure 1;

- Figure 3is a plan view of a portion of the supporting
structure in Figures 1 and 2;

- Figure 4 is a cross-sectional view of the supporting
structure of Figures 1 and 2;

- Figure 4A is a perspective view of a component of
the supporting structure according to an embodi-
ment of the present invention;

- Figure 5 is an enlarged view of a detail of the sup-
porting structure of Figure 4;

- Figure 6 is a view in unassembled condition of some
of the components depicted in Figure 5;

- Figure 6A is a bottom perspective view of one of the
components of Figure 6;

- Figure 7 is a top perspective view of the components
depicted in Figure 6 in assembled condition; and

- Figure 8 is a bottom perspective view of the compo-
nents depicted in Figure 6 in assembled condition.

Detailed description

[0023] Figure 1 schematically shows a supporting
structure 10 installed at a work 1, above which the con-
tinuity of operation, i.e. the transit of trains on the rails 5
of a railway track, must be guaranteed.

[0024] The supporting structure 10 comprises a plural-
ity of horizontal metal beams 20, 20’ arranged parallel to
the rails 5 of the track and supported by bearing devices,
such as for example reinforced concrete bases and/or
steel sections. Each rail 5 is arranged on a supporting
element 9, which is fastened to cross saddles 30 of the
supporting structure 10.

[0025] In particular, as emphasised in Figures 2 to 4,
the supporting structure 10 is formed by two metal as-
semblies 15 for supporting the respective rails 5. In Figure
4A, an enlarged view of a pad 6 of electrically insulating
and vibration-damping material, which is interposed be-
tween each supporting element 9 and each rail 5, is de-
picted. The pad 6 of electrically insulating and vibration-
damping material comprises a front flap 7 and a rear flap
8 which protrude downwards, in such a way as to abut
against the respective front and rear surfaces of each
supporting element 9.

[0026] As depicted in the views of Figures 3 and 4,
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each metal assembly 15 comprises a plurality of metal
cross saddles 30 fastened to the metal beams 20, 20’ in
positions comprised between the positions of successive
crossbars of the track for the entire length of the beams
themselves. The two metal assemblies 15 are joined to-
gether by means of metal plates 40, which connect to-
gether the metal fins 50 fastened to the metal beams 20’
which are arranged at spaced apart and mutually corre-
sponding positions along one side of each metal assem-
bly 15.

[0027] In the enlarged view of Figure 5 and in the un-
assembled condition view of Figure 6, some of the pe-
culiar characteristics of the supporting structure 10 ac-
cording to the invention are emphasised. Figures 7 and
8 are instead representations of the components of Fig-
ure 6 in assembled condition.

[0028] The metal plates 40 and the metal fins 50 are
equipped with through holes in corresponding positions
for the mutual fastening by metal bolts 51 coupled to met-
al nuts 52. A plate 60 made of electrically insulating ma-
terial is advantageously interposed between each of the
metal plates 40 and each of the corresponding metal fins
50 fastened to the metal beams 20’. Moreover, a bushing
65 of electrically insulating material (Fig. 6A) is fitted on
each of the metal bolts 51.

[0029] This allows to maintain the electric insulation
between the two metal assemblies 15 and, at the same
time, to ensure robust mutual fastening therebetween.
In order to further guarantee the electric insulation be-
tween the two metal assemblies 15, a foil 66 of electrically
insulating material is applied to the top surface of all the
metal beams 20 and 20’. A material having the desired
characteristics of electric insulation can be, for example,
a synthetic elastomer, such as Neoprene® or the like,
and can optionally be reinforced with an electrically in-
sulating polyester mesh, especially for making the foils
66 applied to the top surfaces of the beams 20 and 20'.
The foils 66, in addition to having an adequate thickness,
can also undergo a non-slip surface treatment to guar-
antee greater safety for the personnel operating on the
supporting structure 10. As an alternative to the foils 66
made of electrically insulating material, the electric insu-
lation between the two metal assemblies can be made
by applying to the top surface of the metal beams a layer
of insulating protective paint resistant to high tempera-
tures, which forms a hard and flexible film having high
resistance to heat and chemical agents without corrosive
effects. The film thus obtained can then be coated with
an acrylic enamel.

[0030] Topreventunscrewing ofthe metal nuts 52 from
the metal bolts 51, anti-loosening devices 53 combined
with each of the metal bolts 51 are used. One of the de-
vices, which proved suitable for this purpose is for exam-
ple the locking device identified by the trade name Lock-
one®, that is a device which is particularly adapted to
resist the vibrations that tend to cause the nuts 52 to be
unscrewed.

[0031] Generally, with respect to the supporting struc-
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ture known from Patent no. IT1255694, the metal beams
20 and 20’ of the supporting structure 10 according to
the present invention have a "double T" section and are
free of reinforcements applied to their base plates.
[0032] The saddles 30, on the other hand, are com-
pletely similar to those already known from the previous
patent, and comprise a flat portion 31 on which a sup-
porting element 9 for the rail 5 is fastened and two wings
32 arranged perpendicular to the flat portion 31 at its
lateral ends.

[0033] The wings 32 are equipped with through holes
for fastening the saddles 30 to the metal beams 20 and
20’. The saddles 30 are fastened to the metal beams 20,
20’ by calibrated metal plugs 35 inserted in the through
holes present on the wings 32. Some strips 36 are fas-
tened by nuts and bolts to the metal beams 20, 20’ for
holding in position the calibrated metal plugs 35.

[0034] Each of the metal supporting assemblies 15
comprise two pairs of metal beams 20, 20’ in turn
equipped with through holes. The beams 20 and/or 20’
of each pair are arranged side by side with the opposite
faces of the wings 32 of the saddles 30 and in close con-
tact therewith.

[0035] Various changes may be made to the embodi-
ments described herein without departing from the scope
of the invention defined by the following claims. For ex-
ample, the supports 2 for the supporting structure 10 can
also be made of reinforced concrete and/or consist of
steel sections. Moreover, the materials and devices men-
tioned above by way of example may also vary according
to the installation requirements, provided that the char-
acteristics of robustness of the supporting structure and,
above all, of electric insulation between the rails 5 are
maintained.

Claims

1. A supporting structure (10) for the provisional sup-
port of railway tracks, comprising a plurality of hori-
zontal metal beams (20, 20’) arranged parallel to the
rails (5) of the track, wherein said horizontal metal
beams (20, 20’) are supported by bearing devices
(2), in which two metal assemblies (15) for support-
ing the respective rails (5) are provided, each metal
assembly (15) comprising a plurality of metal cross
saddles (30) fastened to said metal beams (20, 20’)
in positions comprised between the positions of suc-
cessive crossbars of the track along the entire length
of the same beams, as well as means for the mutual
fastening of the supporting metal assemblies (15)
for the rails (5), which comprise a plurality of metal
plates (40), metal bolts (51), metal nuts (52), bush-
ings (65) of electrically insulating material and a plu-
rality of metal fins (50), wherein said metal fins are
fastened to said metal beams (20’) and are arranged
in spaced apart and mutually corresponding posi-
tions along one side of each metal assembly (15),
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said metal plates (40) and said metal fins (50) being
equipped with through holes in corresponding posi-
tions for the fastening through said metal bolts (51)
coupled to said metal nuts (52), characterised by
comprising at least one plate (60) of electrically in-
sulating material, which is interposed between each
of said metal plates (40) and the corresponding metal
fins (50) fastened to said metal beams (20’), and at
least one of said bushings (65) of electrically insu-
lating material fitted on each of said metal bolts (51).

The supporting structure (10) according to claim 1,
further comprising elements (9) for supporting the
rail (5), wherein each supporting element (9) is fas-
tened to each of said metal saddles (30) through
bolts coupled to respective nuts, and wherein atleast
one pad (6) of electrically insulating and vibration-
damping material is interposed between each sup-
porting element (9) and each rail (5).

The supporting structure (10) according to claim 2,
wherein said electrically insulating and vibration-
damping pad (6) comprises a front flap and a rear
flap protruding downwards to abut against the re-
spective front and rear surfaces of a supporting el-
ement (9).

The supporting structure (10) according to claim 1,
wherein a foil (66) of electrically insulating material
is applied to the top surface of said metal beams (20,
20’).

The supporting structure (10) according to claim 1,
wherein a layer of electrically insulating protective
paintis applied to the top surface of said metal beams
(20, 20").

The supporting structure (10) according to claim 5,
wherein said layer of electrically insulating protective
paint is coated with an acrylic enamel.

The supporting structure (10) according to any one
ofthe preceding claims, further comprising anti-loos-
ening devices (53) combined with each of said metal
bolts (51) to prevent the unscrewing of the respective
metal nuts (52).

The supporting structure (10) according to claim 1,
wherein said metal beams (20, 20°) have a "double
T" section and are without reinforcements applied to
their base plates.

The supporting structure (10) according to any one
of the preceding claims, wherein each of said metal
saddles (30) further comprises two wings (32) per-
pendicularly arranged to a flat portion (31) at its lat-
eral ends, and wherein said wings (32) are equipped
with through holes for the fastening to said metal
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beams (20, 20°).

10. The supporting structure (10) according to claim 9,

wherein each of said supporting metal assemblies
(15) comprises two pairs of metal beams (20, 20’)
equipped with through holes, the beams (20, 20’) of
each pair being arranged side-by-side with the op-
posite sides of the wings of said saddles (30) and in
close contact therewith, wherein said saddles (30)
are fastened to said metal beams (20, 20’) through
calibrated metal plugs (35) inserted in said through
holes, and wherein one or more strips (36) are fas-
tened through nuts and bolts to said metal beams
(20, 20’) for holding in position said calibrated metal
plugs (35).
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