SYSTEMS AND METHODS FOR FIREPROOFING CABLES AND OTHER
STRUCTURAL MEMBERS

Background
Field
[0001] This application relates generally to devices, systems and methods for
protecting cables and/or other members against fire, heat and/or potentially damaging events
and occurrences.

Description of the Related Art

[0002] Various methods of reinforcing cables (e.g., tension cables used in bridges
and other structures), columns, pipes, conduits, files, columns, beams, foundations, walls
(e.g., shearwalls, non-structural walls, other walls, etc.), other structural components and/or
other members against fire or heat damage (e.g., by blowtorches, flamethrowers, other fire or
heat sources, etc.) or other occurrences responsible for potentially threatening such members
are known. Threatening occurrences may occur intentionally or non-intentionally through
one or more manmade or natural activities, such as, for example, terrorist acts, accidents,
fires, other weather-related events and/or the like. Thus, there remains a need for a more
reliable, efficient and cost-effective systems and methods of reinforcing cables, pipes and/or

other members of a structure or system.

Summary

[0003] According to some embodiments, a fireproofing system for protecting an
elongate member, comprising at least one inner layer configured to at least partially wrap
around itself to form an inner passage, the at least one inner layer configured to generally
resist heat, and an outer shell or member defining an interior opening, wherein the first layer
is configured to be positioned within the interior opening of the outer shell or outer member,
wherein an elongate member is configured to pass through the inner passage; wherein the at
least one inner layer is immediately adjacent the elongate member; wherein the system is
sized and configured to provide a clearance between the system and the elongate member

once the system is installed, thereby permitting the elongate member to pass through the



inner passage and move relative to the at least one inner layer; wherein the outer shell or
member is configured to resist heat up to about 2000 degrees F, and wherein the outer shell
or member is configured to provide heat and fire protection to the at least one inner layer.

[0004] According to some embodiments, a fireproofing system for protecting an
member or a surface comprises at least one inner layer configured to at least partially cover a
member or a surface, the at least one inner layer configured to generally resist heat, and an
outer shell or member defining an interior region, wherein the first layer is configured to be
positioned within the interior region of the outer shell or outer member, wherein the system is
configured to protect a member or a surface of a structure; wherein the outer shell or member
is configured to resist heat up to about 2000 degrees F, wherein the system is sized and
configured to provide a clearance between the system and the member or the surface once the
system is installed, thereby permitting the member or the surface to pass through the inner
passage and move relative to the at least one inner layer; and wherein the outer shell or
member is configured to provide heat and fire protection to the at least one inner layer.

[0005] According to some embodiments, the at least one inner layer comprises at
least one of a ceramic material and another material configured to be relatively heat resistant.
In some embodiments, the another material comprises a silica or silicon-based material. In
one embodiment, the at least one inner layer comprises a glass-fiber material. In some
embodiments, the at least one inner layer comprises a fabric or other material that is
configured to at least partially wrap around itself. In some embodiments, the at least one
inner layer is configured to overlap around itself by at least 20 percent of its outer
circumference. In some embodiments, the at least one inner layer is configured to overlap
around itself by at least one-eighth of a circumference of the at least one inner layer.

[0006] According to some embodiments, the inner layer comprises at least one of
a ceramic wool, a ceramic foam and a ceramic fabric. In some embodiments, the at least one
layer is provided in sheets. In some embodiments, the at least one layer is at least partially
secured to an interior wall of the outer shell or outer member.

[0007] According to some embodiments, the outer shell or member comprises a
silica or silicon material. In some embodiments, the outer shell or member is configured to

resist heat up to about 2000 degrees F. In some embodiments, the outer shell or member



comprises a thermoplastic. In one embodiment, the outer shell or member comprises high
density, polyethylene. In some embodiments, the elongate member comprises a structural
cable.

[0008] According to some embodiments, the system further comprises at least one
layer of felt. In some embodiments, the felt comprises recycled carbon felt. In one
embodiment, the layer of felt is positioned along an interior of the at least one inner layer.

[0009] According to some embodiments, the system further comprises a material
having favorable fireproofing properties. In some embodiments, the material having
favorable fireproofing properties comprises an intumescent material. In one embodiment, the
material having favorable fireproofing properties comprises Graphene.

[0010] According to some embodiments, the system further comprises at least one
interior shell or member along an interior of the at least one inner member. In some
embodiments, the at least one interior shell or member comprises a ceramic material. In
some embodiments, the at least one interior shell or member comprises a material that is
configured to resist heat.

[0011] According to some embodiments, the system further comprises at least one
metallic inner member along the innermost portion of the system, the at least one metallic
inner member being configured to provide, at a minimum, abrasion resistance to the system.
In some embodiments, at least one of the at least one metallic outer member and the at least
one inner member comprises steel (e.g., stainless steel). In some embodiments, the system
completely or partially encircles or encapsulates the elongate member.

[0012] According to some embodiments, the R-value of the at least one inner
layer is greater than 50. In some embodiments, the R-value of the at least one inner layer is
between 50 and 100. In some embodiments, the R-value of the at least one inner layer is
greater than 100.

[0013] According to some embodiments, a method of fireproofing a member or a
surface comprises providing at least one inner layer along or around a member or a surface,
the at least one inner layer configured to resist heat, and providing an outer shell or member
around the outside of the at least one inner layer, wherein system is configured to protect a

member or a surface of a structure against heat and/or fire; wherein the outer shell or member



is configured to resist heat up to about 2000 degrees F, wherein the system is sized and
configured to provide a clearance between the system and the member or the surface once the
system is installed, thereby permitting the member or the surface to pass through the inner
passage and move relative to the at least one inner layer; and wherein the outer shell or
member is configured to provide heat and fire protection to the at least one inner layer. In
some embodiments, the method further comprises providing an inner shell or member along
an interior of the at least one inner layer. In some embodiments, the method further
comprises providing at least one metallic member along the exterior of the outer shell or
member. In one embodiment, the method additionally includes providing at least one
metallic member along the interior of the inner shell or member.

[0014] According to some embodiments, a fireproofing system for protecting an
elongate member comprises a first layer comprising glass fiber fabric, wherein the first layer
is configured to at least partially wrap around itself to form an inner passage, and an outer
pipe or shell defining an interior opening, wherein the first layer is configured to be
positioned within the interior opening of the outer pipe or shell. In some embodiments, an
elongate member (e.g., cable, beam, conduit, strut, other structural or non-structural
component, etc.) is configured to pass through the inner passage.

[0015] According to some embodiments, the first layer comprises silica fiber
fabric. In one embodiment, the first layer is provided in sheets. In some embodiments, the
first layer is at least partially secured to an interior wall of the outer pipe or shell.

[0016] According to some embodiments, the outer pipe or shell comprises silicon,
plastic (e.g., high density, polyethylene) and/or the like. In some embodiments, the system
additionally comprises at least one layer of felt (e.g., recycled carbon felt). In some
embodiments, the layer of felt is positioned along an interior of the inner layer. In some
embodiments, the system further comprises a material having favorable fireproofing

properties (e.g., an intumescent material, Graphene, etc.).

Brief Description of the Drawings

[0017] These and other features, aspects and advantages of the present application

are described with reference to drawings of certain embodiments, which are intended to



illustrate, but not to limit, the present disclosure. It is to be understood that the attached
drawings are for the purpose of illustrating concepts disclosed in the present application and
may not be to scale.

[0018] FIG. 1 illustrates a cross-sectional view of one embodiment of a cable
protection system;

[0019] FIG. 2 illustrates a cross-sectional view of another embodiment of a cable
protection system;

[0020] FIG. 3 illustrates a cross-sectional view of one embodiment of a protection
system;

[0021] FIG. 4 illustrates a cross-sectional view of another embodiment of a
protection system; and

[0022] FIGS. 5 to 8 illustrate cross-sectional views of embodiments of protection

systems for walls or other members having a flat or generally flat surface.

Detailed Description

[0023] FIG. 1 illustrates a cross-sectional view of a protection system 100 for a
structural cable C (e.g., cable bundle) or other member to be protected. The protection
systems disclosed herein can be used to protect various structural and/or non-structural
components or portions, including, without limitation, cables, struts, truss members, pipes,
conduits, columns, beams, piles, pillars, slabs (e.g., floor slabs), ceilings, walls (e.g.,
shearwalls, other structural or non-structural walls), other generally planar surfaces and/or the
like. Any of the protection system embodiments disclosed herein can be used to shield
and/or otherwise protect a cable and/or similar member of a bridge or other structure against
a threat to its integrity. For instance, in some embodiments, the cable comprises a tension
cable used in a bridge (e.g., suspension bridge, cable-stayed bridge, etc.) or other structure
(building, tower, etc.). In some embodiments, such cables that receive one or more forms of
protection, as described herein, are pre-tensioned or post-tensioned. However, the various
protection embodiments disclosed herein can be used for non-tensioned cables and/or any
other member or component of a structure. The cable or other member to be protected C can

include one or more strands, as desired or required for a particular structural design. For



example, in some embodiments, the cable C comprises a plurality or cluster of individual
stands or components that are braided, twisted or otherwise configured to remain as a unitary
item or a monolithic configuration. In one embodiment, a cable includes a bundle of
individual and/or braided cables that are in close proximity to one another. As used herein,
the term “cable” is a broad term and refers, without limitation, to a single-strand cable, a
multi-strand cable, a cluster or bundle of adjacent single-stand or multi-strand cables, any
other structural member intended to provide tension resistance, other non-structural members
that may need protection and/or the like. However, the various embodiments illustrated and
discussed herein, or variations thereof, can be used to protect any other structural or non-
structural component, such as, for example, a rod, strut, conduit, pipe, column, beam, duct, a
wall, other structural surface or member and/or the like. For instance, as discussed with
reference to the embodiments illustrated in FIGS. 5 to 8 herein, protective systems can be
used to completely or partially planar or flat surfaces (or other non-planar or flat surfaces) of
walls, beams, columns and/or the like.

[0024] Depending on a particular structural design or configuration, a cable or
other member to be fireproofed and protected can be secured to one or more adjacent
members, portions or surfaces (e.g., walls, foundations, slabs, connectors, etc.) along one or
more cable locations (e.g., upper and/or lower end of the cable, middle or intermediate
portion of the cable, etc.). For example, a bottom portion of the cable C can be coupled or
attached to a cable connector (not shown), which may be designed to ensure that the cable C
and/or other member or component remain securely connected thereto. Similar retaining
features or members can be included along the top, middle and/or any other portion of a
cable, pipe, beam and/or other member to be protected.

[0025] For any of the embodiments disclosed herein, the cable or other member
that is intended to be protected can include a single, unitary construction. Alternatively,
however, the various fireproofing systems can be used to protect cables or other members
that comprise two or more portions (e.g., portions that are attached to one another, portions
that are in proximity to each other, etc.), as desired or required. The fireproofing systems
disclosed herein can be used to protect cables and/or other members of various materials. For

example, the various systems disclosed herein can be used to fireproof member comprising



one or more of the following: metals and/or alloys (e.g., steel, aluminum, copper, etc.),
concrete, cement, masonry, plastic and other elastomers, other composites, other synthetic or
naturally-occurring materials and/or the like. Further, although the cables or other members
that are being fireproofed are illustrated as having a circular cross-section, any of the
fireproofing embodiments discussed herein or equivalents thereof can be used to protect
member having a different cross-sectional shape, including, without limitation, oval,
polygonal (e.g., square, rectangular, triangular, pentagonal, hexagonal, octagonal, etc.),
irregular and/or the like. As discussed, the systems disclosed herein can be used to protect
walls or other members that may not include a well-defined cross-sectional area. For
example, in some embodiments, one or more of the protective systems disclosed herein can
be used to protect an exposed (or outer) portion of a wall, e.g., the outer O to 3 inches, O to 6
inches, 0 to 12 inches, 0 to 2 feet, 0 to 3 feet, O to 6 feet, ranges between the foregoing and/or
the like.

[0026] With reference to the embodiment depicted in FIG. 1, the system 100 for
protecting a cable C or other member can comprise an outer shell or pipe 104. The shell or
pipe can comprise silica-fiber, other silica or silicon-based materials, ceramics, other high-
heat resistant materials and/or other materials that are generally stable under high-heat
conditions. For example, in some embodiments, the shell or pipe can be configured to
maintain its structural stability at temperatures exceeding 2000 °F (e.g., 2000-2200°F, 2200-
2400°F, over 2400°F, etc.). However, in other embodiments, the shell or pipe is configured
to maintain its structural stability at temperatures exceeding only 200 °F (e.g., 200-400, 400-
600, 600-800, 800-1000, 1000-1500, 1500-2000 °F, temperatures between the foregoing,
etc.). In other embodiments, the shell or pipe comprises high density, polyethylene.

[0027] Regardless of the exact materials used in its construction, the pipe or shell
104 can be sized to receive the various bundles of the cable C or other portion of the member
to be protected. The shell or pipe 104 can be provided as a single cylindrical portion of
unitary or one-piece construction. Alternatively, the pipe or shell 104 can comprise two or
more portions that are configured to attach or otherwise couple to one another. For instance,
in such a multi-part configuration, the various sections or portions of the shell or pipe 104

can be longitudinally and/or radially joinable, as desired or required.



[0028] According to some configurations, the pipe or shell 104 is manufactured
with one or more layers, components and/or other portions of a fireproofing system. Thus, in
such embodiments, sections of pipe can be provided to the field (e.g., a construction site)
already prepared and ready for installation. Alternatively, the various layers and other
components of a fireproofing system can be at least partially assembled in the field, as
desired or required.

[0029] As shown in FIG. 1, one or more inner layers 110 can be positioned along
the interior surface of the outer pipe or shell 104. In some arrangements, such inner layers
110 include ceramic materials and/or other ceramic items (e.g., ceramic wool, ceramic foam,
ceramic blanket, etc.), silica-based materials (e.g., silica fiber fabric), other glass-fiber
materials (e.g., other glass fabrics), other fabrics and/or any other material or substance. Such
inner layers 110 can be provided in sheets or rolls. Accordingly, the length and width of the
inner layers can vary, as desired or required. In some embodiments, the thickness of the inner
layers (e.g., ceramic wool, silica fabric, etc.) is 0.1 to 10 mm (e.g., 0.1-0.2, 0.2-0.3, 0.3-0.4,
0.4-0.5, 0.5-0.6-0.7, 0.7-0.8, 0.8-0.9, 0.9-1, 1-2, 2-3, 3-4, 4-5, 5-6, 6-7, 7-8, 8-9, 9-10 mm,
thicknesses between the foregoing ranges, etc. In some embodiments, the inner layer(s) 110
(e.g., ceramic materials, silica fiber fabric, other fabrics or foams, etc.) is/are applied to
and/or along the interior surface of the outer pipe or shell 104. One or more adhesives or
other attachment devices, techniques and/or methods can be used to continuously or
intermittently secure the inner layer(s) 110 to the outer pipe or shell 104.

[0030] In some embodiments, the inner layers are generally heat and/or fire
resistant. Likewise, such inner layers typically have a relatively high resistance to heat
penetration (e.g., relatively high R-values). For example, in some embodiments, the R-values
of the inner layers of the various protective systems disclosed herein are greater than 50 (e.g.,
50-60, 60-70, 70-80, 80-90, 90-100, values between the foregoing ranges, greater than 100,
etc.).

[0031] According to some embodiments, the ceramic wool, silica fiber fabric or
other inner layer 110 can include one or more coatings. For example, the fabric 110 can
comprise silica, other fireproofing coatings or layers and/or the like. This can help maintain

the position of the inner layer 110 relative to the pipe or shell 104.



[0032] As shown in FIG. 1, in some embodiments, the inner layer 110 can be
installed or otherwise positioned so that a section 114 of the inner layer overlaps itself. The
amount of the overlap 118 can vary, as desired or required for a particular application or
installation. In some embodiments, for instance, the overlap 114 extends from about one-
eighth to about one-half of the circumference or perimeter of the pipe or shell 104. However,
in other embodiments, the overlap amount 118 can be less than about one-eighth or greater
than about one-half of the circumference or perimeter of the pipe or shell 104, as desired or
required. In some configurations, one or more substances or other materials can be
positioned between 116 the adjacent portions of the inner layer 110 (e.g., silica fiber fabric)
along the overlap 114 to help secure the portions to one another. For example, a ceramic
bonding agent, another high temperature bonding agent and/or any other adhesive can be
used between the adjacent portions of the inner layer 110. In other embodiments, one or
more other coupling or attachment devices or methods can be used to intermittently or
continuously secure the adjacent portions of the inner layer to one another along the overlap,
either in addition to or in lieu of adhesives (e.g., staples, other mechanical fasteners, etc.). In
some embodiments, the silica fiber fabric or other inner layer 110 can include bond holes
and/or other features (e.g., recessed, bumps, etc.) that can facilitate the adhesion between the
adjacent portions of the inner layer 110 along the overlap 114. Such holes or other features
can be provided to the inner layer 110 during manufacturing or in the field prior to or during
installation.

[0033] In some embodiments, once the pipe or shell 104 is lined with the inner
layer (e.g., silica fiber fabric), cable C or any other member to be protected by the system 100
can pass through the opening of the pipe 104 together with the fireproofing components
positioned therein. In some embodiments, the bundles or fibers that comprise the cable C are
passed individually through the interior bore of the pipe or shell 104. The area, clearance or
space (e.g., annular space A) between the outer surface of the cable C or other member to be
protected and the adjacent interior surfaces of the fireproofing system 100 incorporated into
the pipe 104 can vary. In some embodiments, since the cable or other member to be
protected is passed through the interior opening of the system 100, the various interior layers

(e.g., the innermost layer, such as the inner layer in FIG. 1) can be hardened. This can



provide the necessary and/or desired strength, durability, wear resistance and/or other
physical characteristics to the system 100. In other arrangements, as noted herein, the pipe or
shell 104 is configured to be installed in two or more radial portions (e.g., around the cable or
other member to be protected). Thus, in such configurations where the inner layers of the
system may not encounter wear and tear, the need for hardening or other physical
strengthening or reinforcing may not be necessary or desirable.

[0034] FIG. 2 illustrates a cross-sectional view of another fireproofing system 200
that can be used to protect cables or other members C. As with the arrangement of FIG. 1,
the illustrated system 200 comprises one or more inner layers 210 (e.g., silica fiber fabric).
The silica fiber fabric 210 or similar layer can be as described herein with reference to FIG. 1.
For example, the fabric 210 can include an overlap region 214, a bonding agent can be
positioned between 216 adjacent portions of the fabric 210 along the overlap, it can be
configured to secure to the interior surface of a pipe or shell 204 (e.g., high density,
polyethylene pipe) and/or the like.

[0035] As shown, the embodiment of FIG. 2 additionally comprises one or more
intermediate layers 230 positioned along the interior of the fabric or other inner layer 210
(e.g., between the fabric 210 and an exterior of the cable C or other member being protected).
In some configurations, such an intermediate layer 230 comprises felt, such as, for example,
recycled carbon felt. The thickness of the felt or other intermediate layer(s) 200 can vary, as
desired or required. In some embodiments, for instance, the thickness of the intermediate
layer 230 is 1/8 inch to 1/2 inch (e.g., 1/8 to 1/4, 1/4 to 3/8, 3/8 to 1/2 inch, thicknesses
between the foregoing, etc.). In other arrangements, the thickness of the intermediate layer
230 can be less than 1/8 inch or greater than 1/2 inch, as required or desired for a particular
application or use. The carbon felt or other intermediate layer 230 can be located
immediately adjacent to the cable C or other member being protected. In some embodiments,
the intermediate layer 230 is adhered or otherwise secured to the inner layer 210, either
directly or indirectly.

[0036] According to some embodiments, one or more layers, coatings or other
materials can be positioned between the intermediate layer 230 and the inner layer 210. For

example, as illustrated in FIG. 2, such a layer or coating 220 can comprise one or more
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intumescent materials or substances and/or other materials with favorable fireproofing
properties, such as, for example, silicates, Graphene, graphite, resins, materials with a
relatively high hydrate content and/or the like. In some embodiments, such a layer or coating
of intumescent materials or substances can be placed along the exterior surface of the inner
layer 210 (e.g., between the inner layer and the pipe 204), either in addition to or in lieu of
such a layer or coating 220 being positioned between the fabric 210 and the intermediate
layer 230.

[0037] In other embodiments, a fireproofing system can comprise a simpler
design. For example, the fireproofing system can include one or more layers of felt (e.g.,
carbon felt). Such felt can, in certain configuration, comprise one or more fireproofing
coatings, layers and/or additives, such as, for instance, silica. Such layers can be positioned
along the outside of a cable C or other member to be protected, regardless of whether
additional layers or components are included, such as, for example, an outer pipe or shell. In
some embodiments, such layers can be directly secured to one or more outside surfaces of a
cable or other member to be protected.

[0038] FIG. 3 illustrates a cross-sectional view of another system 300 configured
to protect a cable or other member C. As shown, the system 300 comprises an outer shell or
pipe 304. In some embodiments, the shell or pipe comprises high-heat resistant materials,
such as, for example, silicon or silica-based materials (e.g., silica fiber). However, in other
arrangements, the shell or pipe can include one or more other materials, either in lieu of or in
additional to silica, such as, for example, high-density polyethylene, other plastic materials
and/or the like. In some embodiments, the shell or pipe 304 is configured to maintain its
structural stability at temperatures exceeding 2000 °F (e.g., 2000-2200°F, 2200-2400°F, over
2400°F, etc.). However, in other embodiments, the shell or pipe is configured to maintain its
structural stability at temperatures exceeding only 200 °F (e.g., 200-400, 400-600, 600-800,
800-1000, 1000-1500, 1500-2000 °F, temperatures between the foregoing, etc.). In some
embodiments, the outer shell, pipe or other member 304 includes one or more coatings or
layers. Such coating or layers can help improve one or more properties of the shell or pipe,
and thus, the overall system. For example, in some embodiments, a shell 304 comprising

silica-fiber can include a silicone rubber coating or layer along its exterior and/or interior
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surface(s), as desired or required. Such coatings or layers can help to further enhance the fire
and/or heat resistive properties of the shell 304.

[0039] With continued reference to the embodiment illustrated in FIG. 3, the
system 300 comprises one or more inner layers 310 that are positioned along an interior space
defined by the outer shell or pipe 304. In some embodiments, the inner layers 310 include a
silica fiber fabric and/or another type of glass fiber fabric and/or other fabrics or similar
materials. The silica fiber fabric can be provided in sheets or rolls. However, the inner
layer(s) 310 can include any other material, either in lieu of or in addition to glass fiber, as
desired or required. FIG. 3 schematically illustrates the inner layer 310 having 3 separate
layers; however, in other embodiments, more (e.g., 4, 5, 6 or more) or fewer (e.g., 1 or 2)
layers can be used, as desired or required.

[0040] As noted herein with reference to other embodiments, the arrangement
schematically illustrated in FIG. 3 depicts a clearance between the outer shell or pipe 304 and
the inner layer(s) 310. However, the inner layer(s) can be directly or indirectly secured (e.g.,
continuously or intermittently) to an interior of the shell or pipe 304. In other embodiments,
a certain spacing or clearance is provided between the shell 304 and the inner layer(s) 310, as
desired or required for a particular application or design.

[0041] With further attention to the embodiment schematically illustrated in FIG.
3, the protection system 300 can include an inner shell or pipe 340. In some embodiments,
the inner shell or pipe 340 is identical or similar to the outer shell or pipe 304. For example,
the inner shell or pipe 340 can include silicon, thermoplastic (e.g., high density polyethylene,
etc.) and/or any other material. However, in other embodiments, the inner shell or pipe 340
can include a different construction than the outer shell or pipe 304, as desired or required.

[0042] In some embodiments, as schematically illustrated in FIG. 3, inner and
outer shells or pipes 304, 340 define an annular area in which one or more inner layers 310
are positioned. In some embodiments, the inner layers 310 are attached to one or both of the
inner and outer shells 304, 340, as desired or required, e.g.., using one or more adhesives,
other attachment methods or devices, etc. In other arrangements, however, the inner layers
310 are separate and detached from one or both of the outer and inner shells or pipes 304,

340, in accordance with a desired or required designed or configuration. Thus, in some
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embodiments, the inner layer(s) 310 are configured to freely move relative to the outer shell
or pipe 310 and/or the inner shell or pipe 340.

[0043] With continued reference to the schematic of FIG. 3, the protection system
300 can include one or more additional layers or members. For example, the arrangement
schematically illustrated in FIG. 3 comprises a metallic tube or shell 350 along the interior of
the inner tube or shell 340. In some embodiments, the metallic shell comprises steel (e.g.,
carbon steel, stainless steel, etc.), another metal, an alloy and/or the like. In other
embodiments, the tube or shell 350 comprises one or more other rigid or semi-rigid materials,
either in addition to or in lieu of steel and/or other metallic materials, as desired or required.
In some embodiments, the metallic tube or shell 350 comprises a steel tube having a
thickness of approximately 0.125 to 2 inches (e.g., 0.125-0.25, 0.25-0.5, 0.5-0.75, 0.75-1 1-
1.5, 1.5-2 inches, thicknesses between the foregoing, etc.), as desired or required for a
particular application or use.

[0044] For any of the embodiments, disclosed herein (e.g., the system 300
disclosed in FIG. 3), the system can comprise an outer shell or other outer member 304. Such
an outer shell 304 can help protect the interior components of the system (e.g., the ceramic
wool/foam, the silica or other glass-fiber fabric, other inner layers) from the elements (e.g.,
wind, precipitation, sunlight, etc.). Further, one or more interiorly-located shells or members
(e.g., the inner shell 340, the metallic shell 350, etc.) can likewise protect the inner layers 310
from abrasion, other friction-related damage, precipitation and/or the like. For example, such
interiorly-located members can help prevent damage to the inner layers when the cables are
moved relative to the protective system (e.g., during installation, during normal relative
movement after installation, etc.).

[0045] In any of the embodiments disclosed herein, the protective systems include
one or more components that are configured to resist heat (e.g., in order to shield the
underlying cables or other structural components or members being protected). For example,
in many embodiments, the protective systems include one or more inner layers that are
generally heat and/or fire resistant. Likewise, such layers typically have a relatively high
resistance to heat penetration (e.g., relatively high R-values). For example, in some

embodiments, the R-values of the inner layers of the various protective systems disclosed
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herein are greater than 50 (e.g., 50-60, 60-70, 70-80, 80-90, 90-100, values between the
foregoing ranges, greater than 100, etc.). For any of the embodiments disclosed herein, or
variations thereof, such inner layers can include ceramic materials and/or other ceramic items
(e.g., ceramic wool, ceramic foam, ceramic blanket, etc.). In other arrangements, one or more
other materials can be used in the inner layers, either in addition to or in lieu of ceramic-
based materials. For example, the inner layers can include silica fabric, other silica-based
materials, glass fiber materials and/or the like.

[0046] For any of the protective system embodiments disclosed herein, the inner
layers can be generally compressible or otherwise capable of being squeezed (e.g., for
positioning between inner and/or outer shells or components). Thus, in some embodiments,
the inner layers are compressed within adjacent inner and outer pipes or shells or other
members (e.g., plates). This can advantageously permit the overall size (e.g., thickness,
diameter, etc.) of the corresponding protective member to be reduced, while still maintaining
the requisite amount of thermal protection for the cables or other members being shielded.
For example, compressing the inner layers can reduce the size of the outer shell and/or other
components of the systems; as a result, the overall size and weight of the protective system
can be advantageously reduced. In some embodiments, the inner layers are compressed to
about 30% to 70% (e.g., 30-35, 35-40, 40-45, 45-50, 50-55, 55-60, 60-65, 65-70%,
percentages between the foregoing ranges, etc.) of their original thickness when positioned
within the protective system. However, in other embodiments, the inner layers are
compressed to less than 30% or greater than 70% of their original thickness when positioned
within the protective system, as desired or required. In some embodiments, regardless of
whether (or to what extent) the inner layers are compressed, the inner layers can be attached
to each other and/or adjacent components of the system (e.g., outer shell, inner shell, etc.)
using one or more connection devices or methods, such as, for example, adhesives, fasteners
and/or the like.

[0047] FIG. 4 schematically illustrates a cross-sectional view of another
embodiment of a protection system 400 that can be used to shield cables C or any other
member. As with other arrangements disclosed herein, the depicted system 400 includes a

generally circular cross-sectional shape and is well-suited for encapsulating or surrounding, at
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least partially, a member to be protected (e.g., cable, column, pipe, etc.). However, the
various components and/or other features of the illustrated system 400 can be incorporated
into other protective systems that are non-circular.

[0048] With continued reference to FIG. 4, the system 400 can comprise heat
resistant inner layers 410 situated between adjacent outer and inner shells or other members
404, 440 (e.g., similar to the embodiment of FIG. 3 and others disclosed herein). As noted in
greater detail above, in some embodiments, the inner layers (e.g., ceramic wool or foam,
other ceramic-based materials, silica fabric, other glass fiber fabric or materials, etc.) 410 can
be compressed between the outer and inner shells or members 404, 440. This can
advantageously reduce the thickness of the inner layer portion of the system, and thus, the
overall size and weight of the protection system 400.

[0049] As noted herein with reference to other systems, the outer shell 404 and/or
the inner shell 440 of the system 400 can be configured to provide heat and/or fire protection
(e.g., to the inner layers 410). For example, in some embodiments, the outer and/or inner
shells or members 404, 440 comprise silica-fiber, other silica-based materials, ceramics,
other high-heat resistant materials, thermoplastics (e.g., high density polyethylene, etc.)
and/or the like. Accordingly, in some arrangements, the outer shell 404 can provide a
requisite level of protection to the inner layers 410 and other components of the system 400
against heat, fire and the like. In addition, the outer shell 404 can provide protection to such
components of the system against the elements (e.g., wind, precipitation, sunlight, dirt, other
environmental conditions, etc.) to which the system will be exposed after installation.

[0050] With continued reference to FIG. 4, the system 400 further comprises an
exterior shell member 460 along the outside of the outer shell 404. In some embodiments,
such an exterior shell member 460 comprises one or more metallic and/or other rigid
materials. For example, in some arrangements, the exterior shell member 460 comprises
stainless steel, other metals and/or alloys and/or the like, as desired or required. The exterior
shell member 460 can provide additional protection to the system 400, e.g., against
environmental elements (e.g., heat, sunlight, fire, wind, humidity, precipitation, etc.). The
thickness of the exterior shell member 460 can be approximately 0.125 to 2 inches (e.g.,

0.125-0.25, 0.25-0.5, 0.5-0.75, 0.75-1 1-1.5, 1.5-2 inches, thicknesses between the foregoing,
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etc.), as desired or required for a particular application or use In addition, one or more
coatings or layers can be provided to the interior and/or exterior surface of the exterior shell
member 460 to provide additional protection against the elements.

[0051] An exterior shell member 460 similar to the one included in the system
400 illustrated in FIG. 4 can be incorporated into any of the embodiments disclosed herein or
variations thereof, including non-circular systems (e.g., see FIGS. 5 to 8). In some
embodiments, the exterior shell member 460 can be provided as a single or unitary member.
However, as depicted in FIG. 4, the exterior shell member 460 can include two or more
portions (e.g., two hemispherically-shaped shells). In such arrangements, the two or more
portions of the exterior shell member 460 can be connected to each other using bolts and nuts
or other hardware 462 (as illustrated, e.g., in FIG. 4). However, one or more other
attachment methods or devices can be used to secure the various sections or portions of the
exterior shell member 460 to one another (e.g., tabs, flanged connections, welds, rivets, other
mechanical fasteners or connectors, adhesives, press-fit or friction-fit connections, etc.).

[0052] As with any of the embodiments disclosed herein, a particular annular
space or clearance A may be provided between the interior of the system 400 and the outside
surface of the cables or other member being protected C, as desired or required. Thus, the
systems can be permitted to move (e.g., longitudinally, laterally, etc.) relative to the cable or
other member being protected C.

[0053] In some embodiments, although not explicitly illustrated in the
accompanying figures, a protection system can include metallic or other rigid shells or other
members along both the exterior and the interior of the system. Accordingly, in such
configurations, the system can be provided with additional protection against the elements,
abrasion, corrosion and/or any other potentially damaging events or occurrences.

[0054] As noted herein, the protection system embodiments disclosed herein can
be used to shield and/or otherwise protect members, surfaces and other items besides cables.
For example, the protection system can be used to protect beams, columns, rails, pipes,
conduits, pillars, piles, shearwalls, other walls or generally planar or flat surfaces,
foundations, slabs, ceilings and the like. Protection systems can be configured to partially or

fully surround, encircle, encapsulate and/or otherwise cover such items and other members.
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Example embodiments of protection systems that can be used to protect such items are
schematically illustrated herein in FIGS. 5 to 8.

[0055] With reference to FIG. 5, a protection system 500 can be used to at least
partially cover a wall or other surface S. As shown, in some embodiments, the system 500
comprises an outer member or shell 504. As noted above with reference to other
arrangements, the outer member or shell 504 can comprise high-heat resistant materials, such
as, for example, silicon or silica-based materials (e.g., silica fiber). However, in other
arrangements, the shell or pipe can include one or more other materials, either in lieu of or in
additional to silica, such as, for example, high-density polyethylene, other plastic materials
and/or the like. In some embodiments, the shell or member 504 is configured to maintain its
structural stability at temperatures exceeding 2000 °F (e.g., 2000-2200°F, 2200-2400°F, over
2400°F, etc.). However, in other embodiments, the shell or pipe is configured to maintain its
structural stability at temperatures exceeding only 200 °F (e.g., 200-400, 400-600, 600-800,
800-1000, 1000-1500, 1500-2000 °F, temperatures between the foregoing, etc.). In some
embodiments, the outer shell, pipe or other member 504 includes one or more coatings or
layers. Such coating or layers can help improve one or more properties of the shell or pipe,
and thus, the overall system. For example, in some embodiments, a shell or member 504
comprising silica-fiber can include a silicone rubber coating or layer along its exterior and/or
interior surface(s), as desired or required. Such coatings or layers can help to further enhance
the fire and/or heat resistive properties of the shell or member 504.

[0056] With continued reference to FIG. 5, the system 500 can comprise one or
more inner layers 510 that are positioned along an interior space defined by the outer shell or
outer member 504. In some embodiments, as discussed herein with reference to other
arrangements, the inner layers 510 include a silica fiber fabric and/or another type of glass
fiber fabric and/or other fabrics or similar materials. The silica fiber fabric can be provided
in sheets or rolls. However, the inner layer(s) 510 can include any other material, either in
lieu of or in addition to glass fiber, as desired or required. The inner layer(s) can include one,
two or more layers, as desired or required. As noted herein, such layers can be compressed
during installation to advantageously reduce the overall width (e.g., thickness), and thus, the

overall size and weight of the protection system 500.
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[0057] As schematically illustrated in the arrangement in FIG. 5, a clearance can
be provided between the outer shell or member 504 and the inner layer(s) 510. However, the
inner layer(s) can be directly or indirectly secured (e.g., continuously or intermittently) to an
interior of the outer shell or member 504, as desired or required. In other embodiments, a
certain spacing or clearance is provided between the shell 504 and the inner layer(s) 510, as
desired or required for a particular application or design.

[0058] In some arrangements, such inner layers 510 include ceramic materials
and/or other ceramic items (e.g., ceramic wool, ceramic foam, ceramic blanket, etc.), silica-
based materials (e.g., silica fiber fabric), other glass-fiber materials (e.g., other glass fabrics),
other fabrics and/or any other material or substance. Such inner layers 510 can be provided
in sheets or rolls. Accordingly, the length and width of the inner layers can vary, as desired
or required. In some embodiments, the thickness of the inner layers (e.g., ceramic wool,
silica fabric, etc.) is 0.1 to 10 mm (e.g., 0.1-0.2, 0.2-0.3, 0.3-0.4, 0.4-0.5, 0.5-0.6-0.7, 0.7-0.8,
0.8-0.9, 0.9-1, 1-2, 2-3, 3-4, 4-5, 5-6, 6-7, 7-8, 8-9, 9-10 mm, thicknesses between the
foregoing ranges, etc. In some embodiments, the inner layer(s) 510 (e.g., ceramic materials,
silica fiber fabric, other fabrics or foams, etc.) is/are applied to and/or along the interior
surface of the outer pipe or member 504. One or more adhesives or other attachment devices,
techniques and/or methods can be used to continuously or intermittently secure the inner
layer(s) 510 to the outer pipe or member 504.

[0059] In some embodiments, the inner layers are generally heat and/or fire
resistant. Likewise, such inner layers typically have a relatively high resistance to heat
penetration (e.g., relatively high R-values). For example, in some embodiments, the R-values
of the inner layers of the various protective systems disclosed herein are greater than 50 (e.g.,
50-60, 60-70, 70-80, 80-90, 90-100, values between the foregoing ranges, greater than 100,
etc.).

[0060] According to some embodiments, the ceramic wool, silica fiber fabric or
other inner layer 510 can include one or more coatings. For example, the fabric 510 can
comprise silica, other fireproofing coatings or layers and/or the like. This can help maintain

the position of the inner layer 510 relative to the pipe or member 504.
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[0061] With attention to the embodiment schematically illustrated in FIG. 6, the
protection system 600 can include an inner shell or pipe 640. In some embodiments, the
inner shell or member 640 is identical or similar to the outer shell or member 604. For
example, the inner shell or member 650 can include a silicon or silica-based material,
thermoplastic (e.g., high density polyethylene, etc.) and/or any other material. However, in
other embodiments, the inner shell or member 640 can include a different construction than
the outer shell or member 604, as desired or required.

[0062] In some embodiments, one or more inner layers 610 are positioned
between the outer and inner shells or members 604, 640. As discussed in greater detail
herein, such inner layers 610 can be at least partially compressed in an effort to reduce the
overall size (e.g., thickness) and weight of the protection system 600. The inner shell or
member 640 can comprise a similar (e.g., identical) or different design and/or construction
from the outer shell or member 604, as desired or required. In some embodiments, the inner
shell or member 640 is positioned immediately adjacent the wall or other surface S being
protected. However, in other arrangements, a certain spacing or clearance (and/or
intermediate layer or member) can be positioned between the inner shell or member 640 and
the surface S.

[0063] FIG. 7 schematically illustrates another variation of the embodiments
depicted in FIGS. 5 and 6 and discussed above. As shown, the system 700 can further
include an exterior shell member 760. In some embodiments, such an exterior shell member
760 comprises one or more metallic and/or other rigid materials. For example, in some
arrangements, the exterior shell member 760 comprises stainless steel, other metals and/or
alloys and/or the like, as desired or required. The exterior shell member 760 can provide
additional protection to the system 700, e.g., against environmental elements (e.g., heat,
sunlight, fire, wind, humidity, precipitation, etc.). The thickness of the exterior shell member
760 can be approximately 0.125 to 2 inches (e.g., 0.125-0.25, 0.25-0.5, 0.5-0.75, 0.75-1 1-
1.5, 1.5-2 inches, thicknesses between the foregoing, etc.), as desired or required for a
particular application or use. In addition, one or more coatings or layers can be provided to
the interior and/or exterior surface of the exterior shell member 760 to provide additional

protection against the elements.
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[0064] FIG. 8 schematically illustrates yet another embodiment of a protection
system 800 for a wall or other generally planar surface (e.g., shearwall, other wall, beam,
column, slab,, foundation, ceiling, etc.) S. As shown, the system 800 can comprise one or
more interior members or shells 850. In some embodiments, the inner shell or member 840 is
identical or similar to the outer shell or pipe 804. For example, the arrangement
schematically illustrated in FIG. 8 comprises a metallic shell or member 850 along the
interior of the inner shell 840. In some embodiments, the metallic shell comprises steel (e.g.,
carbon steel, stainless steel, etc.), another metal, an alloy and/or the like. In other
embodiments, the tube or shell 850 comprises one or more other rigid or semi-rigid materials,
either in addition to or in lieu of steel and/or other metallic materials, as desired or required.
In some embodiments, the metallic shell or member 850 comprises a steel tube having a
thickness of approximately 0.125 to 2 inches (e.g., 0.125-0.25, 0.25-0.5, 0.5-0.75, 0.75-1 1-
1.5, 1.5-2 inches, thicknesses between the foregoing, etc.), as desired or required for a
particular application or use.

[0065] For any of the embodiments, disclosed herein (e.g., the system 300
disclosed in FIG. 3), the system can comprise an outer shell or other outer member 304. Such
an outer shell 304 can help protect the interior components of the system (e.g., the ceramic
wool/foam, the silica or other glass-fiber fabric, other inner layers) from the elements (e.g.,
wind, precipitation, sunlight, etc.). Further, one or more interiorly-located shells or members
(e.g., the inner shell 340, the metallic shell 350, etc.) can likewise protect the inner layers 310
from abrasion, other friction-related damage, precipitation and/or the like. For example, such
interiorly-located members can help prevent damage to the inner layers when the cables are
moved relative to the protective system (e.g., during installation, during normal relative
movement after installation, etc.).

[0066] In some embodiments, although not explicitly illustrated in the
accompanying figures, a protection system for a wall or other generally planer surface S can
include metallic or other rigid shells or other members along both the exterior and the interior
of the system. Accordingly, in such configurations, the system can be provided with
additional protection against the elements, abrasion, corrosion and/or any other potentially

damaging events or occurrences.
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[0067] The embodiments schematically illustrated in FIGS. 5 to 8 can be secured
to the wall or other surface to be protected using one or more attachment devices or methods,
such as, for example, bolts (e.g., with nuts), other fasteners, adhesives and/or the like. In
some embodiments, such bolts, other fasteners and/or other attachments devices are
configured to only attach one or more of the innermost layers or members to the wall or other
surface to be protected. For example, a plurality of bolts, screws and/or other fasteners can
be used to attach the inner shell or member 640, 740 (see FIGS. 6 and 7). Alternatively,
additional portions of the systems can be secured to the wall or other surface of the structure
or member to be protected, such as for example, the inner layers, the outer shell or member,
the exterior shell member, the interior shell member and/or the like.

[0068] In some embodiments, stainless steel bolts, heat/fire-resistant tape, epoxies
and/or other heat-resistant components can be used to secure the protective systems 500, 600,
700, 800 to the wall or other member S. The use of such components can help ensure that
heat does not disadvantageously pass through potentially weak spots or points of the system
to the surfaces or members being protected.

[0069] In some embodiments, as schematically illustrated in FIG. 8, the system
800 can include a metallic or other rigid shell or other member 850 along its interior surface,
e.g., along and adjacent the wall or other surface S being protected. For example, the
arrangement schematically illustrated in FIG. 8 comprises a metallic shell or member 850
along the interior of the inner shell or member 840, e.g., along the wall or other surface being
protected S. In some embodiments, the metallic shell comprises steel (e.g., carbon steel,
stainless steel, etc.), another metal, an alloy and/or the like. In other embodiments, the shell
or member 850 comprises one or more other rigid or semi-rigid materials, either in addition
to or in lieu of steel and/or other metallic materials, as desired or required. In some
embodiments, the metallic shell or member 850 comprises a steel tube having a thickness of
approximately 0.125 to 2 inches (e.g., 0.125-0.25, 0.25-0.5, 0.5-0.75, 0.75-1 1-1.5, 1.5-2
inches, thicknesses between the foregoing, etc.), as desired or required for a particular
application or use.

Miscellaneous
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[0070] In some embodiments, a system can be used to provide protection to
bridge structures that are subject to freezing conditions. Such freezing potential equates to or
results in occasional icing that occurs on the cable surfaces. As conditions evolve through
differing weather patterns, the ice that forms delaminates causing a potential hazard to
people, vehicles, other structures or items and/or the like. Accordingly, a de-icing and/or ice
prevention or ice mitigation system can be used to protect against such potential hazards.

[0071] As a first step for implementing such an ice protection system, the cable
criteria of system parameters are quantified. Parameters can include, but are not limited to,
length of freeze protection requirements (e.g., total cable lengths of desired protection area or
areas, the diameter of the cable, the diameter of any outer pipe or shell (e.g., metallic or other
rigid member, pipe or shell comprising silica-fiber, other silica or silicon-based materials,
ceramics, other high-heat resistant materials, HDPE and/or the like) positioned along the
exterior of the cable, analysis of the space between cable strands and the pipe, tube or other
member, determination of the outer diameter of tube for insertion, the head pressure required
for overall maximum height of system, the size of the pumps and heat source required. The
pump, determination of the areas to locate auxiliary heat and pump equipment, determination
of electrical energy sources and requirements for power, calculations of required quantities of
glycol (and/or other anti-freeze agent) for the system, determination of the quantity and
spacing of temperature sensors, identification of heat source, pumps, controller and/or the
like.

[0072] According to some embodiments, an installation procedure can be as
provided below. A tube (e.g., of a predetermined size) can be installed into the area between
the casing or shell that at least partially surrounds the cable and the cable by routing the tube
into the space. Then, the line can be looped back to origination or to the termination point.
Next, in some embodiments, a heat and pump system can be installed into a protected area or
box provided for this purpose. Glycol and/or some other anti-freeze agent or solution can be
provided for the heating fluid. In some arrangements, one or more sensors are installed (e.g.,
to sense a temperature, to provide feedback control, etc.). In some embodiments, the system

can be activated and the sensors can be connected. Then, the system can be configured to
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initiate heating (e.g., when the outside temperature drops below a particular threshold, such
as, for example, 40 degrees F).

[0073] The systems, apparatuses, devices and/or other articles disclosed herein
may be formed through any suitable means. The various methods and techniques described
above provide a number of ways to carry out the inventions. Of course, it is to be understood
that not necessarily all objectives or advantages described may be achieved in accordance
with any particular embodiment described herein. Thus, for example, those skilled in the art
will recognize that the methods may be performed in a manner that achieves or optimizes one
advantage or group of advantages as taught herein without necessarily achieving other
objectives or advantages as may be taught or suggested herein.

[0074] Although several embodiments and examples are disclosed herein, the
present application extends beyond the specifically disclosed embodiments to other
alternative embodiments and/or uses of the inventions and modifications and equivalents
thereof. It is also contemplated that various combinations or subcombinations of the specific
features and aspects of the embodiments may be made and still fall within the scope of the
inventions. Accordingly, it should be understood that various features and aspects of the
disclosed embodiments can be combine with or substituted for one another in order to form
varying modes of the disclosed inventions. Thus, it is intended that the scope of the present
inventions herein disclosed should not be limited by the particular disclosed embodiments
described above, but should be determined only by a fair reading of the claims that follow.

[0075] While the embodiments disclosed herein are susceptible to various
modifications, and alternative forms, specific examples thereof have been shown in the
drawings and are herein described in detail. It should be understood, however, that the
inventions are not to be limited to the particular forms or methods disclosed, but, to the
contrary, the inventions are to cover all modifications, equivalents, and alternatives falling
within the spirit and scope of the various embodiments described and the appended claims.
Any methods disclosed herein need not be performed in the order recited. The methods
disclosed herein include certain actions taken by a practitioner; however, they can also
include any third-party instruction of those actions, either expressly or by implication. For

example, actions such as “providing” include “instructing providing.” The ranges disclosed
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herein also encompass any and all overlap, sub-ranges, and combinations thereof. Language

2 ¢ 29 &

such as “up to,” “at least,” “greater than,” “less than,” “between,” and the like includes the
number recited. Numbers preceded by a term such as “about” or “approximately” include the
recited numbers. For example, “about 10 mm” includes “10 mm.” Terms or phrases
preceded by a term such as “substantially” include the recited term or phrase. For example,
“substantially parallel” includes “parallel.”

[0076] The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or
information derived from it) or known matter forms part of the common general knowledge

in the field of endeavour to which this specification relates.
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WHAT IS CLAIMED IS:

1. A fireproofing system for protecting an elongate member, comprising:

at least one inner layer configured to at least partially wrap around itself to form an
inner passage, the at least one inner layer configured to generally resist heat; and

an outer shell or member defining an interior opening, wherein the at least one inner
layer is configured to be positioned within the interior opening of the outer shell or outer
member;

wherein an elongate member is configured to pass through the inner passage, wherein
the at least one inner layer is immediately adjacent the elongate member;

wherein the system is sized and configured to provide a clearance between the system
and the elongate member once the system is installed, thereby permitting the elongate
member to pass through the inner passage and move relative to the at least one inner layer;

wherein the outer shell or member is configured to resist heat up to about 2000
degrees F; and

wherein the outer shell or member is configured to provide heat and fire protection to
the at least one inner layer .

2. The system of Claim 1, wherein the at least one inner layer comprises at least one
of a ceramic material and another material configured to be heat resistant.

3. The system of Claim 2, wherein the another material comprises a silica or silicon-
based material.

4. A system according to any one of the preceding claims, wherein the at least one
inner layer comprises a glass-fiber material.

5. A system according to any one of the preceding claims, wherein the at least one
inner layer comprises a fabric or other material that is configured to at least partially wrap
around itself.

6. The system of Claim 5, wherein the at least one inner layer is configured to
overlap around itself by at least 20 percent of its outer circumference.

7. The system of Claim 5, wherein the at least one inner layer is configured to

overlap around itself by at least one-eighth of a circumference of the at least one inner layer.
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8. A system according to any one of the preceding claims, wherein the inner layer
comprises at least one of a ceramic wool, a ceramic foam and a ceramic fabric.

9. A system according to any one of the preceding claims, wherein the at least one
layer is provided in sheets.

10. A system according to any one of the preceding claims, wherein the at least one
layer is at least partially secured to an interior wall of the outer shell or outer member.

11. A system according to any one of the preceding claims, wherein the outer shell or
member comprises a silica or silicon material.

12. A system according to any one of the preceding claims, wherein the outer shell or
member comprises a thermoplastic.

13. The system of Claim 12, wherein the outer shell or member comprises high
density, polyethylene.

14. A system according to any one of the preceding claims, wherein the elongate
member comprises a structural cable.

15. A system according to any one of the preceding claims, further comprising at least
one layer of felt.

16. The system of Claim 15, wherein the felt comprises recycled carbon felt.

17. The system of Claim 15 or 16, wherein the layer of felt is positioned along an
interior of the at least one inner layer.

18. A system according to any one of the preceding claims, further comprising a
material having fireproofing properties.

19. The system of Claim 18, wherein the material having fireproofing properties
comprises an intumescent material.

20. The system of Claim 18, wherein the material having fireproofing properties
comprises Graphene.

21. A system according to any one of the preceding claims, further comprising at least
one interior shell or member along an interior of the at least one inner layer.

22. The system of Claim 21, wherein the at least one interior shell or member

comprises a ceramic material.
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23. The system of Claim 21 or 22, wherein the at least one interior shell or member
comprises a material that is configured to resist heat.

24. A system according to any one of the preceding claims, further comprising at least
one metallic inner member along the innermost portion of the system, the at least one
metallic inner member being configured to provide abrasion resistance to the system.

25. The system of Claim 23 or 24, wherein at least one of the at least one outer
member and the at least one inner member comprises steel.

26. The system of Claim 25, wherein the steel comprises stainless steel.

27. A system according to any one of the preceding claims, wherein the system
completely or partially encircles or encapsulates the elongate member.

28. A system according to any one of the preceding claims wherein the R-value of the
at least one inner layer is greater than 50.

29. A system according to any one of the preceding claims wherein the R-value of the
at least one inner layer is between 50 and 100.

30. A fireproofing system for protecting an member or a surface, comprising:

at least one inner layer configured to at least partially cover a member or a surface, the
at least one inner layer configured to resist heat; and

an outer shell or member defining an interior region, wherein the at least one inner
layer is configured to be positioned within the interior region of the outer shell or outer
member;

wherein the system is configured to protect a member or a surface of a structure;

wherein the system is sized and configured to provide a clearance between the system
and the member or the surface once the system is installed, thereby permitting the member or
the surface to pass through the inner passage and move relative to the at least one inner layer;

wherein the outer shell or member is configured to resist heat up to about 2000
degrees F; and

wherein the outer shell or member is configured to provide heat and fire protection to
the at least one inner layer.

31. A method of fireproofing a member or a surface, comprising:

providing a system comprising:
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at least one inner layer along or around a member or a surface of a structure,
the at least one inner layer configured to resist heat and to at least partially wrap
around itself to form an inner passage; and
an outer shell or member around an outside of the at least one inner layer;
configuring the system to protect the member or the surface of the structure against
heat and/or fire;

wherein the system is sized to provide a clearance between the system and the
member or the surface once the system is installed, the method comprising configuring the
system to provide said clearance thereby permitting the member or the surface to pass
through the inner passage and move relative to the at least one inner layer;

wherein the outer shell or member is configured to resist heat up to about 2000
degrees F; and

wherein the outer shell or member is configured to provide heat and fire protection to
the at least one inner layer.

32. The method of Claim 31, further comprising providing an inner shell or member
along an interior of the at least one inner layer.

33. The method of Claim 31 or 32, further comprising providing at least one metallic
member along an exterior of the outer shell or member.

34. The method of Claim 32, or Claim 33 when dependent on Claim 32, further
comprising providing at least one metallic member along the interior of the inner shell or
member.

35. A system according to any one of Claims 1 to 30, further comprising an

exterior member positioned along an outside of the outer shell or member.

36. The system of Claim 35, wherein the exterior member comprises an exterior
shell or pipe.
37. The system of Claim 35 or 36, wherein the exterior member comprises at least

one of a metal or an alloy.
38. The system of Claim 37, wherein the exterior member comprises stainless

steel.

08-



39. A system according to Claim 30, wherein the at least one inner layer
comprises a ceramic material, and wherein the outer shell or member comprises a silica or

silicon material.
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