
HEAT RESISTANT FLOOR ASSEMBLY FOR A RAIL VEHICLE BACKGROUND (a) Field
-[0001]The subject matter disclosed generally relates to rail car
structures. More particularly, the subject matter relates to heat resistant
floor assemblies for rail vehicles and to heat resistant panel assemblies
for rail vehicles for providing structures heat resistant properties. (b)
Related Prior Art [0002]Some vehicle, such as trains, cars, and planes, but
also some buildings, must undergo a plurality of different tests before
they can be commercialized. For example, trains and certain buildings must
overcome some tests related to heat resistant properties and fire resistant
properties. Under some regulations, a train must be able to withstand
temperatures reaching as high as 850C after 30 minutes. [0003]Many floor
structures of rail vehicles are made of metallic floor structure, such as
aluminum structures which melt at about 660C and would therefore not be
able to withstand temperatures as high as 850C. [0004]There is therefore a
need for heat resistant floor assemblies for rail vehicles, for heat
resistant panel assemblies for rail vehicles and for heat resistant
assemblies for providing structures with heat resistant properties. SUMMARY



[0005]According to an embodiment, there is provided a heat resistant floor
assembly for a rail vehicle, the heat resistant floor assembly comprising:
a floor structure; and a fire protection panel made of a composite material
connected underneath the floor structure. [0006]The heat resistant floor
assembly may further comprise an insulation layer between the floor
structure and the fire protection panel.  [0007]The composite material may
comprise: a resin; and a woven fiber reinforcement layer embedded within
the resin. [0008]The resin may comprise a polyester resin. [0009]The woven
reinforcement layer may comprise a 0/90 woven reinforcement layer.
[0010]The floor structure may define a longitudinal axis and further
wherein the woven reinforcement layer comprises a plurality of fibers
substantially aligned with the longitudinal axis of the floor structure.
[0011]The composite material may further comprise a woven basalt fiber 



layer. [0012]The fire protection panel may define a lower portion and an
exterior portion and further wherein the woven basalt fiber layer is
located at the lower portion of the fire protection panel and at the
exterior of the fire protection panel. [0013]The composite material may
comprise: a resin, the resin being a polyester resin; a chopped fiber
reinforcement layer (also known as a mat); and a woven basalt fiber layer,
the woven basalt fiber layer being located at a lower portion of the fire
protection panel and at an exterior portion of the fire protection panel,
the chopped fiber reinforcement layer and the woven basalt layer being
embedded within the resin. [0014]The resin may comprise a fire retardant
resin. [0015]The insulation layer may comprise rock wool. [0016]The fire
protection panel may comprise a fiber content of at least 20%. [0017]The
fire protection panel may be attached to the floor structure through a
plurality of attachment assemblies, each one of the plurality of attachment
assemblies comprising: a threaded stud hanging from the floor structure,
the threaded stud being routed through a corresponding hole in the fire 



2  protection panel; a nut being threaded on the threaded stud for
retaining the fire protection panel in place; and a washer being located
between the fire protection panel and the nut, the washer being made of the
same composite material as the fire protection panel. [0018]The fire
protection panel may have a thickness of less than 4 mm. [0019]The fire
protection panel may comprise a plurality of sub-panels, each one of the
plurality of sub-panels overlapping at least two other of the plurality of
sub-panels, thereby defining an overlapping region, and further wherein an
intumescent tape interfaces between two adjacent sub-panels in the
overlapping region. [0020]The resin may comprise an intumescent resin.
[0021]According to another embodiment, in a heat resistant floor assembly
for a rail vehicle, the improvement consisting of: a fire protection panel
made of a composite material connected underneath a floor structure.
[0022]Features and advantages of the subject matter hereof will become more
apparent in light of the following detailed description of selected
embodiments, as illustrated in the accompanying figures. As will be
realized, the subject matter disclosed and claimed is capable of
modifications in various respects, all without departing from the scope of
the claims. Accordingly, the drawings and the description are to be
regarded as illustrative in nature, and not as restrictive and the full
scope of the subject matter is set forth in the claims. BRIEF DESCRIPTION
OF THE DRAWINGS [0023]Further features and advantages of the present
disclosure will 



become apparent from the following detailed description, taken in
combination with the appended drawings, in which: [0024]Fig. 1 is an
isometric view of an undercar architecture in accordance with an
embodiment;  [0025]Fig. 2 is a bottom view of a heat resistant floor
assembly for a rail vehicle in accordance with another embodiment;
[0026]Fig. 3 is a cross sectional view taken along line A-A of the heat
resistant floor assembly for a rail vehicle of Fig. 2; [0027]Fig. 4 is a
partial view of the heat resistant floor assembly for a rail vehicle of
Fig. 3; [0028]Fig. 5 is a perspective bottom view of a heat resistant floor
assembly for a rail vehicle in accordance with another embodiment;
[0029]Fig. 6 is close up view of Fig. 5 showing the fire protection panel
for 



a rail vehicle having an optional ventilation duct installed under it;
[0030]Fig. 7 is an exploded perspective view of a heat resistant floor
assembly for a rail vehicle in accordance with another embodiment;
[0031]Fig. 8 is a perspective bottom view of a heat resistant floor
assembly for a rail vehicle in accordance with another embodiment; and
[0032]Fig. 9 is a schematic view of the reinforcement layers. [0033]It will
be noted that throughout the appended drawings, like features are
identified by like reference numerals. DETAILED DESCRIPTION [0034]In
embodiments there are disclosed a heat resistant floor assembly for a rail
vehicle for providing a structure of heat resistant properties.
[0035]Referring now to the drawings, and more particularly to Fig. 1, there
is shown an isomeric view of a rail vehicle 5 and of its undercar
architecture 9 in accordance with an embodiment. 



[0036]According to an embodiment and referring to Figs. 2-4, there is shown
a heat resistant panel assembly 15 for a rail vehicle. The heat resistant
panel assembly 15 includes a fire protection panel 14 made of a composite
material. The composite material includes a fire retardant resin and a
woven fiber reinforcement layer embedded within the resin. The fire
protection panel 14 has at least one opening 28 configured for receiving an
attachment therethrough. The person skilled in the art will likely
recognize that bolting is only one way of attaching the panel to a floor
structure 12 and those alternative attachment methods, such as bonding,
riveting, screwing, and other known methods may be used as well. The heat
resistant panel assembly 15 may also include at least one washer 32 made of
a composite material which includes a fire retardant resin and a woven
fiber reinforcement layer or a chopped fiber reinforcement layer (also
known as a mat) embedded within the resin. The washer 32 is fixed with an
intumescent tape 38 to overlap the periphery of the opening 28 to provide a
tight seal around the attachment and the opening 28. In case of a fire, the
intumescent tape 38 may expand to provide a tight seal around the
attachment and the openings 28 thereby preventing the fire from reaching
behind the heat resistant panel assembly 15. [0037]Additionally, Figs. 2-4
illustrate a heat resistant floor assembly 10 for a rail vehicle 5 (Fig.
1). The heat resistant floor assembly 10 includes the floor structure 12
and a fire protection panel 14 made of a composite material. The fire
protection panel 14 is connected underneath the floor structure 12. The
heat resistant floor assembly 10 may also include an insulation layer 16
between the floor structure 12 and the fire protection panel 14. It is to
be noted that a floor coating or floor finishing material 11 may be
installed on the floor structure 12. The floor structure 12 may be made of
steel, aluminum, composite materials or any other suitable material. In the
case depicted in Figures 2-4, the floor structure 12 is made of aluminum
extrusions. [0038]According to an embodiment, the composite material
includes a resin and a woven fiber reinforcement layer embedded within the
resin. The resin may include a polyester resin or any other suitable resin.
Preferably, the resin is a polyester resin. For example, the polyester
resin may be a Firepel(r) K120-  MTD-00 Fire retardant resin and/or a
Norsodyne(r) H 81269 TF flame retardant polyester resin. The woven
reinforcement layer may include a 0/90 woven reinforcement layer. 



[0039]As shown in Figs. 3-4, the floor structure 12 of the heat resistant
floor assembly 10 defines a transversal axis 18. The woven reinforcement
layer preferably includes a plurality of fibers substantially aligned with
the transversal axis 18 of the floor structure 12. [0040]According to
another embodiment, the composite material may further include a woven
basalt fiber layer as shown in Fig. 9. Figure 9, representing a schematic
view of the reinforcement layers (i.e., the reinforcement layers and the
basalt layer) is now referred to. [0041]The fire protection panel 14
defines a lower portion 20 and an exterior portion 22 and the woven basalt
fiber layer may be located at the lower portion 20 of the fire protection
panel 14 [0042]According to another embodiment, the composite material
includes a resin, preferably a polyester resin, a chopped fiber
reinforcement layer and a woven basalt fiber layer. According to this
embodiment, the woven basalt fiber layer is located at the lower portion 20
of the fire protection panel 14 and at the exterior portion 22 of the fire
protection panel 14 in order to support the chopped fiber reinforcement
layer during a fire. Additionally, the chopped fiber reinforcement layer
and the woven basalt layer are embedded within the resin. [0043]According
to another embodiment, the resin may include a fire retardant resin or may
include fire retardant additives to make the resin fire retardant and the
insulation layer may include a rock wool material. Preferably, the resin
defined by the heat resistant floor assembly 10 is a fire retardant resin
and the insulation layer is made of a rock wool material. [0044]According
to another embodiment, the fire protection panel 14 may include a fiber
content of at least 20% (i.e.: mass or volume).  



[0045]Still referring to Figs. 3-4, there is shown that the fire protection
panel 14 is attached to the floor structure 12 through a plurality of
attachment assemblies 24. Each one of the plurality of attachment
assemblies 24 includes a threaded stud 26 hanging from the floor structure
12. The threaded stud 26 is routed through a corresponding opening 28 in
the fire protection panel 14. The attachment assemblies 24 also include a
nut 30 being threaded on the threaded stud 26 for retaining the fire
protection panel 14 in place and the washer 32 which is located between the
fire protection panel 14 and the nut 30. The washer 32 may be made of the
same composite material as the fire protection panel 14 or of another
material which can withstand high temperatures, such as steel. The fire
protection panel 14 may be made of a plurality of sub-panels 34. Each one
of the plurality of sub-panels 34 overlaps at least one other of the
plurality of sub-panels 34 for defining an overlapping region 36.
Furthermore, an intumescent tape 38 is used between two adjacent sub-panels
34 in the overlapping region 36 to seal the fire protection panel 14 and
prevent fire from reaching behind it. The resin may also include an
intumescent resin. [0046]According to another embodiment, the fire
protection panel 14 of the heat resistant floor assembly 10 has a thickness
of less than 4 mm. [0047]With the resin which includes an intumescent
resin, the intumescent tape, the fire panel being made of a composite
material which is fire resistant and the washer being made of a fire
resistant composite material, the heat resistant floor assembly provides to
rail vehicles (i.e.: wall structures, floor structures, ceiling structures
and the like) very good heat resistant properties. [0048]According to
another embodiment, there is provided a heat resistant assembly (not shown)
for providing a structure having heat resistant properties. The heat
resistant assembly defines a structure similar to the structure of the heat
resistant floor assembly.The heat resistant assembly includes one of a
floor structure, a wall structure and a ceiling structure, a fire
protection panel made of a composite material connected underneath the one
of  the floor structure, the wall structure and the ceiling structure and
an insulation layer between the one of the floor structure, the wall
structure and the ceiling structure and the fire protection panel. The fire
protection panel is attached to the one of the floor structure, the wall
structure and the ceiling structure through a plurality of attachment
assemblies. Each one of the plurality of attachment assemblies includes a
threaded stud which hangs from the one of the floor structure, the wall
structure and the ceiling structure. The threaded stud is routed through a
corresponding opening in the fire protection panel. Each one of the
plurality of attachment assemblies also includes a nut which is threaded on
the threaded stud for retaining the fire protection panel in place and a
washer located between the fire protection panel and the nut. The washer is
made of the same composite material as the fire protection panel in the
heat resistant assembly as well. [0049]The composite material of the heat
resistant assembly also includes a resin and a woven fiber reinforcement
layer embedded within the resin. The resin may also include a polyester
resin. [0050]The fire protection panel of the heat resistant assembly may
also 



include a plurality of sub-panels. Each one of the plurality of sub-panels
overlaps at least one other of the plurality of sub-panels for defining an
overlapping region. An intumescent tape also interfaces between the
adjacent sub-panels in the overlapping region to prevent fire from
infiltrating between two adjacent sub-panels. [0051]With the resin which
includes an intumescent resin, the intumescent tape, the fire panel being
made of a composite material which is fire resistant and the washer being
made of a fire resistant composite material, the heat resistant assembly
provides to structures (i.e.: wall structures, floor structures, ceiling
structures and the like) heat resistant properties.  [0052]While preferred
embodiments have been described above and illustrated in the accompanying
drawings, it will be evident to those skilled in the art that modifications
may be made without departing from this disclosure. Such modifications are
considered as possible variants comprised in the scope of the disclosure.
CLAIMS:  1. A heat resistant floor assembly for a rail vehicle, the heat
resistant floor assembly comprising: a floor structure; and a fire
protection panel made of a composite material connected underneath the
floor structure.  2. The heat resistant floor assembly of claim 1, further
comprising an insulation layer between the floor structure and the fire
protection panel.  3. The heat resistant floor assembly of claim 1, wherein
the composite material comprises: 



a resin; and a woven fiber reinforcement layer embedded within the resin.
4. The heat resistant floor assembly of claim 3, wherein the resin
comprises a polyester resin.  5. The heat resistant floor assembly of claim
3, wherein the woven reinforcement layer comprises a 0/90 woven
reinforcement layer.  6. The heat resistant floor assembly of claim 3,
wherein the floor structure defines a longitudinal axis and further wherein
the woven reinforcement layer comprises a plurality of fibers substantially
aligned with the longitudinal axis of the floor structure.  7. The heat
resistant floor assembly of claim 3, wherein the composite material further
comprises a woven basalt fiber layer.   8. The heat resistant floor
assembly of claim 7, wherein the fire protection panel defines a lower
portion and an exterior portion and further wherein the woven basalt fiber
layer is located at the lower portion of the fire protection panel and at
the exterior of the fire protection panel.  9. The heat resistant floor
assembly of claim 1, wherein the composite material comprises: a resin, the
resin being a polyester resin; a chopped fiber reinforcement layer; and a
woven basalt fiber layer, the woven basalt fiber layer being located at a
lower portion of the fire protection panel and at an exterior portion of
the fire protection panel, the chopped fiber reinforcement layer and the
woven basalt layer being embedded within the resin.  10. The heat resistant
floor assembly of claims 3 to 9, wherein the resin comprises a fire
retardant resin. 



11. The heat resistant floor assembly of claim 1, wherein the insulation
layer comprises rock wool.  12. The heat resistant floor assembly of claim
1, wherein the fire protection panel comprises a fiber content of at least
20% by weight.  13. The heat resistant floor assembly of claim 1, wherein
the fire protection panel is attached to the floor structure through a
plurality of attachment assemblies, each one of the plurality of attachment
assemblies comprising: a threaded stud hanging from the floor structure,
the threaded stud being routed through a corresponding opening in the fire
protection panel;  a nut being threaded on the threaded stud for retaining
the fire protection panel in place; and  a washer being located between the
fire protection panel and the nut, the washer being made of the same
composite material as the fire protection panel.  14. The heat resistant
floor assembly of claim 1, wherein the fire protection panel has a
thickness of less than 4 mm.  15. The heat resistant floor assembly of
claim 1, wherein the fire protection panel comprises a plurality of
sub-panels, each one of the plurality of sub-panels overlapping at least
two other of the plurality of sub-panels, thereby defining an overlapping
region, and further wherein an intumescent tape interfaces between two
adjacent sub-panels in the overlapping region.  16. The heat resistant
floor assembly of claim 3 to 9, wherein the resin comprises an intumescent
resin.  17. In a heat resistant floor assembly for a rail vehicle, the
improvement consisting of: a fire protection panel made of a composite
material connected underneath a floor structure. 



18. The heat resistant floor assembly of claim 17, wherein the composite
material comprises: a resin; and a woven fiber reinforcement layer embedded
within the resin.   19. The heat resistant floor assembly of claim 18,
wherein the resin comprises a polyester resin.  20. The heat resistant
floor assembly of claim 18, wherein the woven reinforcement layer comprises
a 0/90 woven reinforcement layer.  21. The heat resistant floor assembly of
claim 18, wherein the floor structure defines a longitudinal axis and
further wherein the woven reinforcement layer comprises a plurality of
fibers substantially aligned with the longitudinal axis of the floor
structure.  22. The heat resistant floor assembly of claim 18, wherein the
composite material further comprises a woven basalt fiber layer.  23. The
heat resistant floor assembly of claim 22, wherein the fire protection
panel defines a lower portion and an exterior portion and further wherein
the woven basalt fiber layer is located at the lower portion of the fire
protection panel and at the exterior of the fire protection panel.  24. The
heat resistant floor assembly of claim 17, wherein the composite material
comprises: a resin, the resin being a polyester resin; a chopped fiber
reinforcement layer; and a woven basalt fiber layer, the woven basalt fiber
layer being located at a lower portion of the fire protection panel and at
an exterior portion of the fire protection panel, the chopped fiber
reinforcement layer and the woven basalt layer being embedded within the
resin. 



25. The heat resistant floor assembly of claims 24, wherein the resin
comprises a fire retardant resin.  26. The heat resistant floor assembly of
claim 17, wherein the insulation layer comprises rock wool.  27. The heat
resistant floor assembly of claim 17, wherein the fire protection panel
comprises a fiber content of at least 20% by weight.  28. The heat
resistant floor assembly of claim 17, wherein the fire protection panel has
a thickness of less than 4 mm.  29. The heat resistant floor assembly of
claim 17, wherein the fire protection panel comprises a plurality of
sub-panels, each one of the plurality of sub-panels overlapping at least
two other of the plurality of sub-panels, thereby defining an overlapping
region, and further wherein an intumescent tape interfaces between two
adjacent sub-panels in the overlapping region.  30. The heat resistant
floor assembly of claim 24, wherein the resin comprises an intumescent
resin. 


