HEAT RESI STANT- FLOOR ASSEMBLY FOR A RAIL VEH CLE BACKGROUND (a) Field
-[0001] The subject matter disclosed generally relates to rail car
structures. Mre particularly, the subject matter relates to heat resistant
fl oor assenblies for rail vehicles and to heat resistant panel assenblies
for rail vehicles for providing structures heat resistant properties. (b)
Rel ated Prior Art [0002] Sone vehicle, such as trains, cars, and planes, but
al so sonme buildings, nust undergo a plurality of different tests before
they can be commercialized. For exanple, trains and certain buil dings nust
overcone sone tests related to heat resistant properties and fire resistant
properties. Under sone regulations, a train nust be able to w thstand
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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
850°C after 30 minutes.

[0003] Many floor structures of rail vehicles are made of metallic floor
strucfture, such as aluminum structures which melt at about 660°C and would

therefore not be able to withstand temperatures as high as 850°C.

[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.



[ 0005] According to an enbodi ment, there is provided a heat resistant fl oor
assenbly for a rail vehicle, the heat resistant floor assenbly conprising:
a floor structure; and a fire protection panel nade of a conposite naterial
connected underneath the floor structure. [0006] The heat resistant floor
assenbly may further conprise an insulation |ayer between the floor
structure and the fire protection panel. [0007] The conposite material may
conprise: a resin, and a woven fiber reinforcement |ayer enbedded within
the resin. [0008] The resin may conprise a polyester resin. [0009] The woven
rei nforcenent |ayer may conprise a 0/90 woven reinforcenent |ayer

[ 0010] The floor structure may define a |ongitudinal axis and further
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substantial l'y igned with the | ongitudinal axis of the floor structure.
[0011] The cHipfoEsarentdayarieabagdedmithimtie €8ipri se a woven basalt fi ber
[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



| ayer. [0012] The fire protection panel may define a | ower portion and an
exterior portion and further wherein the woven basalt fiber layer is

| ocated at the |ower portion of the fire protection panel and at the
exterior of the fire protection panel. [0013] The conposite material may
conprise: a resin, the resin being a polyester resin; a chopped fiber

rei nforcenent |ayer (also known as a mat); and a woven basalt fiber |ayer,
t he woven basalt fiber |ayer being located at a |ower portion of the fire
protection panel and at an exterior portion of the fire protection panel,
the chopped fiber reinforcenent |ayer and the woven basalt | ayer being
enbedded within the resin. [0014] The resin nmay conprise a fire retardant
resin. [001piotdnsionramekta out beine threaged onphé shreaded stuslofor retemig] theefiei r e
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[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;



2 protection panel; a nut being threaded on the threaded stud for
retaining the fire protection panel in place; and a washer being | ocated
between the fire protection panel .and the nut, the washer being nade of the
sanme conposite material as the fire protection panel. [0018] The fire
protection panel nmay have a thickness of less than 4 nm [0019] The fire
protection panel may conprise a plurality of sub-panels, each one of the
plurality of sub-panels overlapping at |east two other of the plurality of
sub- panel s, thereby defining an overl apping region, and further wherein an
I ntumescent tape interfaces between two adj acent sub-panels in the
over |l appi ng region. [0020] The resin may conpri se an intunescent resin.

for a rai1 DURSLI o, T 7 1ol CORMETTo.sted bRt E8lwdtopt P8bebftor BORM oy

made of a owhicks it acovadatdealitic ansthet edbodigdesnteat h a fl oor structure.

[ 0022] Feat ures and advant ages of the subject natter hereof wll becone nore
appar ent Ir[obzeht of Fidie3 fiold o8 Bedbbmll wslv darer apngoineA-A elfepbetbat
enbodi ments, as illustrated in the acconpanying figures. As will be

real i zed, trﬁélsgajnﬁﬂee&asr%&mtéy foiasiall yebiglex®fF @1 4i ned i s capabl e of
nmodi fications in various respects, all wthout departing fromthe scope of

the cl ai ms.[08&Eor di ndiig:,4 tsh%paﬁ'éwlﬁwso%lh@ hert repisfant fnar @ssembiv for perail

regarded a thve in nature, and not as restrictive and the full
scope of tflveéhlis&%ﬁﬁ? ?r’atter Is set forth in the clains. BRI EF DESCRI PTI ON

OF THE DRAV&B@ [002%}5 UEt R DRAINLAR. BoRTVANL 39°% Rbat NEsiBIaA® $lor

di scl osure
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



beconme apparent fromthe follow ng detail ed description, taken in

conbi nati on with the appended draw ngs, in which: [0024]Fig. 1 is an

i sometric view of an undercar architecture in accordance with an

enbodi ment; [0025]Fig. 2 is a bottomview of a heat resistant fl oor

assenbly for a rail vehicle in accordance with another enbodi nent;

[0026] Fig. 3 is a cross sectional view taken along |line A-A of the heat

resistant floor assenbly for a rail vehicle of Fig. 2; [0027]Fig. 4 is a

partial view of the heat resistant floor assenbly for a rail vehicle of

Fig. 3; [0028]Fig. 5 is a perspective bottomview of a heat resistant floor

assenbly for a rail vehicle in accordance w th another enbodi nment;

[0029] Fi g. ®ateyiat| Dweceppesiewnaterial gcluges rdie mgtardant resia apd @ wevenfibgranel

for 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® K120-
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a rail vehicle having an optional ventilation duct installed under it;
[0030]Fig. 7 is an expl oded perspective view of a heat resistant fl oor
assenbly for a rail vehicle in accordance with another enbodi nent;
[0031]Fig. 8 is a perspective bottomview of a heat resistant fl oor
assenbly for a rail vehicle in accordance with another enbodinent; and
[0032]Fig. 9 is a schematic view of the reinforcenent |ayers. [0033]1t wll
be noted that throughout the appended draw ngs, |like features are
identified by |ike reference nunerals. DETAI LED DESCRI PTI ON [ 0034] I n

enbodi nents there are disclosed a heat resistant floor assenbly for a rai
vehicle for providing a structure of heat resistant properties.
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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).
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[ 0036] According to an enbodi ment and referring to Figs. 2-4, there is shown
a heat resistant panel assenbly 15 for a rail vehicle. The heat resistant
panel assenbly 15 includes a fire protection panel 14 made of a conposite
material. The conposite material includes a fire retardant resin and a
woven fiber reinforcenment | ayer enbedded within the resin. The fire
protection panel 14 has at |east one opening 28 configured for receiving an
attachnment therethrough. The person skilled in the art will likely

recogni ze that bolting is only one way of attaching the panel to a fl oor
structure 12 and those alternative attachnent nethods, such as bondi ng,
riveting, screw ng, and other known nethods nay be used as well. The heat
resi stant pEIdB] assendiily referringytoaligs. Brik| theee i shews tthainthenfirshprotegtionade of
a conposite I “ﬂﬁﬁ
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[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
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[ 0039] As shown in Figs. 3-4, the floor structure 12 of the heat resistant
fl oor assenbly 10 defines a transversal axis 18. The woven rei nforcenent

| ayer preferably includes a plurality of fibers substantially aligned with
the transversal axis 18 of the floor structure 12. [0040] According to

anot her enbodi nent, the conposite material may further include a woven
basalt fiber layer as shown in Fig. 9. Figure 9, representing a schematic
view of the reinforcenent |ayers (i.e., the reinforcenent |ayers and the
basalt layer) is nowreferred 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 | ocated at the | ower portion 20 of the fire protection

panel 14 WR@?I.I:&P%HG&PF@ thg V14 tuf%ﬂmiiﬂ@e&nm% engem@gﬁgit@em@a%ﬁbﬁl
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threaded stud for retaining the fire protection par%el 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.



[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” assenblies 24. Each one of the plurality of attachnent
assenblies 24 includes a threaded stud 26 hanging fromthe floor structure
12. The threaded stud 26 is routed through a correspondi ng opening 28 in
the fire protection panel 14. The attachnent assenblies 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 |ocated between the
fire protection panel 14 and the nut 30. The washer 32 may be nmade of the

sanme conposite material as the fire protection panel 14 or of another
material whiQ@%2tan wilthile arefetiiegh embegdémentar bave deen desasibed| abaiee andr e
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prevent firgiskio8iRer €aching behind it. The resin may al so include an

i ntunescent resin. [0046] According to another enbodinent, the fire
protection panel 14 of the heat resistant floor assenbly 10 has a thickness
of less than 4 mm [0047]Wth the resin which includes an intunescent

resin, the intunmescent tape, the fire panel being made of a conposite
material which is fire resistant and the washer being nade of a fire

resi stant conposite nmaterial, the heat resistant floor assenbly provides to
rail vehicles (i.e.: wall structures, floor structures, ceiling structures
and the like) very good heat resistant properties. [0048] According to

anot her enbodi nent, there is provided a heat resistant assenbly (not shown)
for providing a structure having heat resistant properties. The heat

resi stant assenbly defines a structure simlar to the structure of the heat
resistant floor assenbly. The heat resistant assenbly includes one of a
floor structure, a wall structure and a ceiling structure, a fire
protection panel nmade of a conposite material connected underneath the one
of the floor structure, the wall structure and the ceiling structure and
an insul ation | ayer 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 attachnent
assenblies. Each one of the plurality of attachnent assenblies includes a

t hreaded stud which hangs fromthe one of the floor structure, the wall
structure and the ceiling structure. The threaded stud is routed through a
correspondi ng opening in the fire protection panel. Each one of the
plurality of attachment assenblies also includes a nut which is threaded on
the threaded stud for retaining the fire protection panel in place and a
washer | ocated between the fire protection panel and the nut. The washer is
made of the sanme conposite material as the fire protection panel in the
heat resistant assenbly as well. [0049] The conposite material of the heat
resistant assenbly also includes a resin and a woven fi ber reinforcenent

| ayer enbedded within the resin. The resin may al so i ncl ude a pol yester
resin. [0050] The fire protection panel of the heat resistant assenbly may
al so



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
overl apping region. An intunescent tape also interfaces between the

adj acent sub-panels in the overlapping region to prevent fire from
infiltrating between two adj acent sub-panels. [0051]Wth the resin which

i ncludes an intunescent resin, the intunmescent tape, the fire panel being
made of a conposite material which is fire resistant and t he washer being
made of a fire resistant conposite material, the heat resistant assenbly
provides to structures (i.e.: wall structures, floor structures, ceiling
structures and the |Iike) heat resistant properties. [0052]Wile preferred
enbodinentq:@&m@?been descri bed above and illustrated in the acconpanyi ng
drawings, it WIT be evident to those skilled in the art that nodifications

may be nmade witho i fr i i . . C I siéﬁ*ﬁt- S are
consi der ede]as p(?\sglg%ﬁd%%\%érétgﬁfosr a%%%@ﬂfsgog afﬁéfi%ﬂ@gb@éé g?ﬂ?%lgf I scqog)gur e.
CLAI MS:  1.as8etmbhit coraprisihgint fl oor assenbly for a rail vehicle, the heat

resistant floor, assenmhly conprising: a floor structure; and a fire
protection paﬁélpohﬁtﬂgctg‘é%' Q”ggnposi te material connected underneath the

floor struct usire pfotediih Paﬁél MBae Tfa Eorhbedife AREEPlbNAECEH AinBletnedthr t her
conprising an insulation |ayer between the floor structure and the fire

protection palhelfloor strugtiee.heat resistant floor assembly of claim1, wherein
the conposite material conprises:

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.
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a resin; and a woven fiber reinforcenent |ayer enbedded within the resin.

4. The heat resistant floor assenbly of claim3, wherein the resin
conprises a polyester resin. 5. The heat resistant floor assenbly of claim
3, wherein the woven reinforcenent |ayer conprises a 0/90 woven
reinforcenent layer. 6. The heat resistant floor assenbly of claim 3,
wherein the floor structure defines a longitudinal axis and further wherein
t he woven reinforcenent |ayer conprises a plurality of fibers substantially
aligned with the longitudinal axis of the floor structure. 7. The heat
resistant floor assenbly of claim3, wherein the conposite material further
conpri ses a woven basalt fiber |ayer. 8. The heat resistant fl oor

assenbl y of 8cl ai hhe7 heaheasistant fieorfagsembiyy vé eldimn/ paheleinitife fiess peotectiosr

iy of _ _ staon’ dioer
aver s | oRAtcHefiep ot Gz bORaRring, b st PO o ARCHRET WiASH el 20"

t he exteri owovén bhsalf fiver [pyertie tdoatat! atathellowedporlibe of &t firegarbteictioh pahelor
assenbly of clajm 1, wherein fhe conposite material conprises: a resin, the
resin bei ng@ad aUﬁyeeg&t%rfor@mﬁreaoret%ﬁ%aaﬂ?'ber reinforcement layer; and a
woven basalt fiber layer, the woven basalt fiber |layer being |ocated at a

| ower portion of _the fire protection panel and at an exterior portion of
the fire pr8tectThe heahaesistané floespirsentalveaf elaimhior wheksin theyeampesitet he
woven basal l:og..enbedded within the resin. 10. The heat resistant
fl oor assenfg\al;t/@%aﬁegﬁgbgr%'S to 9, wherein the resin conprises a fire

ret ardant resiaresin, 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;
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11. The heat resistant floor assenbly of claim1, wherein the insulation

| ayer conprises rock wool. 12. The heat resistant floor assenbly of claim
1, wherein the fire protection panel conprises a fiber content of at |east
20% by weight. 13. The heat resistant floor assenbly of claim1, wherein
the fire protection panel is attached to the floor structure through a
plurality of attachnent assenblies, each one of the plurality of attachnent
assenblies conprising: a threaded stud hanging fromthe 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 | ocated between the

compodi te. o SAUBes FilEape ohplne, s iR, A7 RIRE Eneinue HoRERED .,

f1 oor assenblpar®l icplace) dnd wherein the fire protecti on panel has a
t hi ckness of |ess than 4 resistant fl senbl
claim1, V\her%l"ﬁasthﬁé hq'%'%@&%E?W%Q}%f“&cemﬁ@es@e@|%nPa et QUTofthe

sub- panel s, %&”@enﬁ{; th&e Wf%é"éa‘rﬂe QbmipdBitd FAELAAOAE thé e ofdictib®ast

two other of t e plurality of sub-panels, thereby defining an overl appi ng
regi on, and fpaneher wherein an i ntunmescent tape interfaces between two
adj acent sub-panels in the overlapping region. 16. The heat resistant
floor assenbly of claim3 to 9, wherein the resin conprises an intunescent

resin. 1744l n Fhbedrdat resistindifloof hessmblysefndlaiyn flowhereinithe fiediprotectivine
| mprovenent consistin i rotection panel made of a conposite

of : fire
mat eri al cHRABLHA L Jﬁggﬁ?‘éé’?llmesé th?'gﬂrm'g‘t ructure.

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.
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18. The heat resistant floor assenbly of claim17, wherein the conposite
material conprises: a resin; and a woven fiber reinforcenent |ayer enbedded
within the resin. 19. The heat resistant floor assenbly of claim 18,
wherein the resin conprises a polyester resin. 20. The heat resistant

fl oor assenbly of claim 18, wherein the woven reinforcenent |ayer conprises
a 0/90 woven reinforcenent layer. 21. The heat resistant floor assenbly of
claim 18, wherein the floor structure defines a |ongitudinal axis and
further wherein the woven reinforcenent |ayer conprises a plurality of
fibers substantially aligned with the |ongitudinal axis of the floor
structure. 22. The heat resistant floor assenbly of claim 18, wherein the
conposi t e ndPer i Bre heattresistans fipei assemblyef elainpd§awhercimthe nesipegompri®s The
heat resistggkgk%ﬁgqegﬁsenbly of claim 22, wherein the fire protection
panel define ower portion and an exterior portion and further wherein
the woven basalt fiber layer is |ocated at the | ower portion of the fire

protection nel__and at the exterior of e fire protection panel. 24. The
heat res st ot 1THOMER SISO NORT ZSRPTRY ifer BT The SHIBSES RKEBr | o
conpri ses: aeiﬁfaﬁdémemhwg@émr@@é A9/90 %{/é@%iﬁf{ord&%milaﬁrphwpw fiber

rei nforcenent |ayer; and a woven basalt fiber |ayer, the woven basalt fi ber
| ayer being located at a |ower portion of the fire protection panel and at

an exterior,port4 [41 I O, : - '

rei nfor cerre%?’ I a-lgl'g%] hgéltd'te{g Eéé%@gg a%%é@f){y &a@%ﬂg hgi %’ggﬁﬁ'ﬂ%%"%tpﬁ N °t he

resin. 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.
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25. The heat resistant floor assenbly of clains 24, wherein the resin
conprises a fire retardant resin. 26. The heat resistant floor assenbly of
claim17, wherein the insulation |ayer conprises rock wool. 27. The heat
resistant floor assenbly of claim17, wherein the fire protection panel
conprises a fiber content of at |east 20% by weight. 28. The heat
resistant floor assenbly of claim 17, wherein the fire protection panel has
a thickness of less than 4 nm 29. The heat resistant floor assenbly of
claim17, wherein the fire protection panel conprises a plurality of

sub- panel s, each one of the plurality of sub-panels overl apping at | east
two other of the plurality of sub-panels, thereby defining an overl appi ng

regi on, and ur el nulerBLRAR fGUIRSSRABl. RPGakY O BRRBIHF! HECRediHO

adj acent sub-panel's 1n the overlapping region. eat resistant
f1 oor assemonyrisesd firerretaadantiiesisi n t he resi n conprises an i ntunescent
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.

14



