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APPARATUS AND METHOD FOR HELICOPTER ERECTION OF EMERGENCY
RESTORATION STRUCTURE

FIELD

[0001] Aspects of embodiments of the present invention relate to an apparatus for
helicopter erection of an emergency restoration structure, and a method of helicopter
erection of an emergency restoration structure using the same.

BACKGROUND

[0002] A support structure, or tower, for a transmission line may be damaged,
such as by acts of nature or sabotage. Typically, restoration of a damaged
transmission line requires construction of a new foundation and replacement of
damaged tower steel. However, it may not be efficient or economically feasible to
perform the necessary repairs to the permanent structures. In order to quickly and
reliably restore an electrical power supply through the area of damage, an
emergency restoration system may be configured.

[0003] An emergency restoration structure is a component of an emergency
restoration system that supports a transmission line which was previously supported
by the permanent support structure. The emergency restoration structure may be a
truss-like tower or frame of lightweight aluminum components. For example, a pair
of emergency restoration structures may be erected to support a transmission line
passing therebetween. It may be desirable to transport and erect the emergency
restoration structures via helicopter, such as in mountainous regions. However, the
emergency restoration structure may be a tall structure with a small foundation and
may be erected in a region having high wind speeds. Additionally, the emergency
restoration structure typically includes a number of sections to be arranged one on
top of another and fastened together, and difficulties arise in aligning the sections
when lowering one section onto another using a helicopter. Further, it is dangerous
for a worker to be under the helicopter and the sections of the emergency restoration
structure during such a process.

SUMMARY

[0004]  According to an aspect of embodiments of the present invention, an
apparatus for helicopter erection of an emergency restoration structure provides for
safe, efficient, and cost-effective alignment and installation of sections of an
emergency restoration structure.

[0005]  According to another aspect of embodiments of the present invention, a
method of helicopter erection of an emergency restoration structure provides for



10

15

20

25

30

35

WO 2017/070396 PCT/US2016/057987

safe, efficient, and cost-effective alignment and installation of sections of an
emergency restoration structure.

[0006] According to another aspect of embodiments of the present invention, an
emergency restoration structure includes an apparatus for safe, efficient, and cost-
effective helicopter erection of the emergency restoration structure.

[0007] According to one or more embodiments of the present invention, an
apparatus for helicopter erection of an emergency restoration structure includes an
alignment frame including a bottom portion configured to be coupled to an upper
region of a first section of the emergency restoration structure, and a top portion
configured to be coupled to a lower region of a second section of the emergency
restoration structure.

[0008] According to one or more embodiments of the present invention, an
apparatus for helicopter erection of an emergency restoration structure includes: a
first alignment frame portion attachable to a first section of an emergency restoration
structure; a second alignment frame portion attachable to a second section of the
emergency restoration structure; an alignment portion arranged on at least one of
the first alignment frame portion or the second alignment frame portion; and a hook
configured to receive a portion of at least one of the first alignment frame portion or
the second alignment frame portion.

[0009] The alignment portion may include a plurality of inclined surfaces. The
hook may extend through an opening of an inclined surface of the plurality of inclined
surfaces.

[0010] The apparatus may further include an energy absorbing member
extending away from at least one of the first alignment frame portion or the second
alignment frame portion and configured to abut an inner surface of at least one of the
first section or the second section. The energy absorbing member may include at
least one of a rod or a wire.

[0011] The apparatus may further include a counterweight coupled to the hook,
the hook may be pivotable about a pivot to receive the portion of the at least one of
the first alignment frame portion or the second alignment frame portion, and the
counterweight may be configured to maintain the first alignment frame portion or the
second alignment frame portion captured in a recess of the hook.

[0012] According to one or more embodiments of the present invention, a method
of erection of an emergency restoration structure including a first tower section, a
second tower section, and a first alignment frame including a bottom portion coupled
to the first tower section and a top portion coupled to the second tower section
includes: lowering the second section onto the first section such that the second
section is aligned with the first section by an alignment portion of the first alignment
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frame; and capturing a portion of the alignment frame to a hook of the first alignment
frame.

[0013] The second tower section may be lowered onto the first tower section
using a helicopter.

[0014] The method may further include guying a foundation at ground level;
lowering the first tower section onto the foundation; and guying the first tower section
to an anchor.

[0015] The method may further include, after lowering the second tower section
onto the first tower section, fastening the second tower section to the first tower
section, and guying the second tower section to an anchor.

[0016] The method may further include, after fastening the second tower section
to the first tower section, removing the first alignment frame from the first and second
tower sections.

[0017] The method may further include, after fastening the second tower section
to the first tower section, lowering a third section of the emergency restoration
structure onto the second section such that the third section is aligned with the
second section by an alignment portion of a second alignment frame of the
emergency restoration structure; and capturing a portion of the second alignment
frame to a hook of the second alignment frame.

[0018]  According to one or more embodiments of the present invention, an
emergency restoration structure includes: a first tower section including a first end
configured to be mounted to a foundation, and a second end opposite the first end; a
second tower section including a first end configured to be coupled to the second
end of the first tower section, and a second end opposite the first end of the second
tower section; and a first alignment frame including a bottom portion configured to be
coupled to the second end of the first tower section, and a top portion configured to
be coupled to the first end of the second tower section, the first alignment frame
including: an alignment portion arranged on at least one of the bottom portion or the
top portion; and a hook configured to receive a portion of at least one of the bottom
portion or the top portion.

[0019] The alignment portion may include a plurality of inclined surfaces. The
first alignment frame may further include an energy absorbing member extending
away from at least one of the top portion or the bottom portion and configured to abut
an inner surface of at least one of the first section or the second section. The energy
absorbing member may include at least one of a rod or a wire.

[0020] The emergency restoration structure may further include: a third tower
section including a first end configured to be coupled to the second end of the
second tower section, and a second end opposite the first end of the third tower
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section; and a second alignment frame including a bottom portion configured to be
coupled to the second end of the second tower section, and a top portion configured
to be coupled to the first end of the third tower section, the second alignment frame
including: an alignment portion arranged on at least one of the bottom portion of the
second alignment frame or the top portion of the second alignment frame; and a
hook configured to receive a portion of at least one of the bottom portion of the
second alignment frame or the top portion of the second alignment frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other features and aspects of embodiments of the present
invention will become better understood with regard to the following description and
accompanying drawings, where:

[0022] FIG. 1is a schematic perspective view of top and bottom sections of an
emergency restoration structure with an apparatus for helicopter erection of an
emergency restoration structure, according to an embodiment of the present
invention;

[0023] FIG. 2 is a front view of top and bottom sections of an emergency
restoration structure with an apparatus for helicopter erection of an emergency
restoration structure, according to an embodiment of the present invention;

[0024] FIG. 3 is a top view of a bottom section of an emergency restoration
structure with a bottom portion of an apparatus for helicopter erection of an
emergency restoration structure, according to an embodiment of the present
invention;

[0025] FIG. 4 is a top view of a top section of an emergency restoration structure
with a top portion of an apparatus for helicopter erection of an emergency restoration
structure, according to an embodiment of the present invention;

[0026] FIG. 5 is a front view of top and bottom sections of an emergency
restoration structure with an apparatus for helicopter erection of an emergency
restoration structure, according to an embodiment of the present invention;

[0027] FIG. 6 is a front view of top and bottom sections of an emergency
restoration structure with an apparatus for helicopter erection of an emergency
restoration structure, according to an embodiment of the present invention;

[0028] FIG. 7 is a top view of a bottom section of an emergency restoration
structure with a bottom portion of an apparatus for helicopter erection of an
emergency restoration structure, according to an embodiment of the present
invention; and

[0029] FIGS. 8 to 16 are schematic views showing tasks of a method of helicopter
erection of an emergency restoration structure.
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DETAILED DESCRIPTION

[0030] In the following detailed description, certain exemplary embodiments of the
present invention are shown and described, by way of illustration. As those skilled in
the art would recognize, the described exemplary embodiments may be modified in
various ways without departing from the spirit and scope of the present invention.
Accordingly, the drawings and description are to be regarded as illustrative in nature,
rather than restrictive.

[0031]  With reference to FIGS. 1-4, an emergency restoration structure with an
apparatus for helicopter erection of the emergency restoration structure is shown.
According to an embodiment of the present invention, an emergency restoration
structure 10 includes a bottom section 20 and a top section 30 configured to be
lowered onto and assembled to the bottom section 20. Each of the bottom section
20 and the top section 30 may be assembled as a truss-like structure having four
sides and a plurality of beam members or plate members connected to one another,
such as by welds, threaded fasteners, rivets, or any other suitable device or
combination of devices. The bottom section 20 and the top section 30, in one
embodiment, may be formed of aluminum members; however, embodiments of the
present invention are not limited thereto and, in other embodiments, may be formed
of steel, stainless steel, fiberglass, or any other suitable material. When assembled
together, the bottom section 20 and the top section 30 are connected to each other,
such as by welds or fasteners, for example. While in the drawings, only the bottom
section 20 and the top section 30 of the emergency restoration structure 10 are
shown, in other embodiments, the emergency restoration structure 10 may include
one or more additional sections arranged on the top section 30, as shown in FIG. 16,
for example, and/or one or more additional sections may be arranged below the
bottom section 20.

[0032] The apparatus for helicopter erection of the emergency restoration
structure, in one embodiment, includes an alignment frame including a bottom
portion 40 provided on the bottom section 20 and a top portion 50 provided on the
top section 30. The alignment frame may be removably attached (e.g., via threaded
fasteners) to the bottom section 20 and the top section 30, and may be formed of
aluminum or any other suitable material or combination of materials. In one
embodiment, as shown in FIG. 1, each of the bottom portion 40 and the top portion
50 of the alignment frame has four same or similar alignment portions arranged (e.g.,
symmetrically arranged) around a perimeter of the respective bottom section 20 and
top section 30.

[0033] The bottom portion 40 of the alignment frame, in one embodiment,
includes a cross bar 42 and a pair of extending bars 43 connected between the
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bottom section 20 and opposite ends of the cross bar 42. The bottom portion 40 of
the alignment frame may further include a pair of support bars 44 connected
between a region of the bottom section 20 below that at which the extending bars 43
are connected and opposite ends of the cross bar 42 for providing structural support
to the bottom portion 40. The bottom portion 40 of the alignment frame further
includes an alignment portion 45 which may be shaped as a section of a pyramid, as
described in further detail below with reference to FIG. 7. The alignment portion 45
may be coupled (e.g., welded) to the cross bar 42 and outer portions of the
extending bars 43. In one embodiment, as shown in FIGS. 2 and 7, the bottom
portion 40 of the alignment frame includes a hook 46 having a recess 47 configured
to receive and capture a portion of the top portion 50 of the alignment frame when
the top section 30 is lowered onto the bottom section 20. The hook 46 may be
coupled to a counterweight 48 and may be pivotable therewith about a pivot 49 to be
held in a position to receive the portion of the top portion 50 in the recess 47 and
thereafter maintain the portion of the top portion 50 captured in the recess 47.

[0034] The top portion 50 of the alignment frame, in one embodiment, includes a
cross bar 52 and a pair of extending bars 53 connected between the top section 30
and opposite ends of the cross bar 52. The top portion 50 of the alignment frame
may further include a pair of support bars 54 connected between a region of the top
section 30 above that at which the extending bars 53 are connected and opposite
ends of the cross bar 52 for providing structural support to the top portion 50. In one
embodiment, the cross bar 52 is the portion of the top portion 50 that is configured to
be received and captured in the recess 47 of the hook 46 of the bottom portion 40.
[0035] The apparatus for helicopter erection of the emergency restoration
structure, in one embodiment, further includes one or more energy absorbing
members 60 at the top of the top section 30. The energy absorbing members 60
may be rod or wire members configured to abut inner surfaces 32 of the top section
30 and absorb vibration or movement as the top section 30 is lowered onto the
bottom section 20, such as using a helicopter. The energy absorbing members 60
may be flexible and/or deformable.

[0036] In one embodiment, the top section 30 may be used as an intermediate
section of an emergency restoration structure having more than two tower sections
and, as such, the top section 30 may be provided with the top portion 50 of the
alignment frame at the bottom end of the top section 30 and may further be provided
with the bottom portion 40 of another alignment frame at the top end of the top
section 30 for alignment with the top portion 50 of the another alignment frame which
may be provided on another tower section of the emergency restoration structure to
be lowered onto the top section 30. Further, while it is illustrated in the drawings and
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described herein that the bottom portion 40 of the alignment frame has the alignment
portions 45 and the hooks 48, in other embodiments, one or more components of the
apparatus for helicopter erection and the alignment frame may be reversed between
the bottom portion 40 and the top portion 50 of the alignment frame. Further, while it
is illustrated in the drawings and described herein that each of the bottom portion 40
and the top portion 50 of the alignment frame has four same or similar alignment
portions arranged (e.g., symmetrically arranged) around a perimeter of the
respective bottom section 20 and top section 30, the present invention is not limited
thereto. For example, in an alternate embodiment, each of the bottom portion 40
and the top portion 50 of the alignment frame may have a pair of same or similar
alignment portions arranged at opposite sides of the respective bottom section 20
and top section 30.

[0037]  With reference to FIG. 5, the bottom section 20 and the top section 30 are
shown disassembled from each other. As illustrated, the bottom section 20 is
provided with the bottom portion 40 of the alignment frame, and the top section 30 is
provided with the top portion 50 of the alignment frame. Additionally, the energy
absorbing members 60 are arranged at the top of the bottom section 20. With
reference to FIG. 6, the top section 30 is shown raised above the bottom section 20
near to an assembled position. The bottom portion 40 of the alignment frame is
configured to align the top portion 50 of the alignment frame, and the energy
absorbing members 60 are configured to abut the inner surfaces 32 of the top
section 30, as the top section 30 is lowered onto the bottom section 20, such as
using a helicopter.

[0038]  With reference to FIG. 7, a top of the bottom portion 40 of the alignment
frame is shown in closer detail. As illustrated, the alignment portion 45 may have a
central inclined face 452 and a pair of lateral inclined faces 454 on opposite sides of
the central inclined face 452 to form a section of a pyramid. The inclined faces 452
and 454 of the alignment portion 45 are configured to abut and guide the cross bar
52 and the extending bars 53 of the top portion 50 of the alignment frame as the top
section 30 is lowered onto the bottom section 20. As illustrated, the hook 46 may
protrude upward through an opening 455 formed through the central inclined face
452 of the alignment portion 45 to capture the cross bar 52.

[0039]  With reference to FIGS. 8 to 16, tasks of a method of helicopter erection of
an emergency restoration structure according to an embodiment of the present
invention are illustrated.

[0040] With reference to FIG. 8, a plan view and an elevation view are shown
illustrating a task of setting first anchors and a foundation at ground level, and guying
the foundation with a first guy wire. The first guy wire may be tightened with a
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turnbuckle, for example, and anchored at a suitable distance from the foundation.
As shown in FIG. 8, a pair of foundations may be set at opposite sides of one or
more conductors to be supported by the emergency restoration structure. Further,
while some suitable distances between the pair of foundations and between the
foundations and the anchor locations are shown in FIG. 8, embodiments of the
present invention are not limited to these distances.

[0041]  With reference to FIG. 9, a plan view and an elevation view are shown
illustrating a task of assembling a bottom section, or bottom tower section, of the
emergency restoration structure on each of the pair of foundations. In one
embodiment, a gimbal is assembled on the foundation, and the bottom section is
assembled on the gimbal. The bottom section may be plumbed, such as using a
turnbuckle, and, in one embodiment, may be plumbed within plus or minus one
degree, for example. The bottom section may be guyed to the anchors using second
guy wires. Further, the bottom section is provided with a bottom portion of an
alignment frame for alignment of a top section or an intermediate section of the
emergency restoration structure to be assembled on the bottom section. The
alignment frame may be the alignment frame or apparatus described above with
reference to FIGS. 1to 7. In FIG. 9, the bottom section or column of the emergency
restoration structure is shown having a height of 2.8 m; however, embodiments of
the present invention are not limited thereto.

[0042]  With reference to FIG. 10, a plan view and an elevation view are shown
illustrating a task of setting second anchors at ground level, and providing a top
section or intermediate section of the emergency restoration structure to be
assembled on the bottom section. As shown in the plan view, the second anchors
may be located at a greater distance from the respective foundations than the first
anchors and, in one embodiment, may be permanent anchors. While some suitable
distances between the foundations and the second anchor locations are shown in
FIG. 10, embodiments of the present invention are not limited to these distances.
The second anchors may be used for guying the top section or intermediate section
of the emergency restoration structure with a guy wire after being assembled on the
bottom section. As illustrated in the elevation view, the top section or intermediate
section of the emergency restoration structure may be provided to be arranged on
the bottom section via helicopter; however, embodiments of the present invention
are not limited thereto. That is, in other embodiments of the present invention, the
top section or intermediate section of the emergency restoration structure may be
aligned with and arranged on the bottom section using a crane or other suitable
device. Also, the top section or intermediate section of the emergency restoration
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structure may be provided with third guy wires to be subsequently anchored at the
second anchors.

[0043]  With reference to FIG. 11, the top section or intermediate section of the
emergency restoration structure arranged on the bottom section is released by the
helicopter, and another top section or intermediate section of the emergency
restoration structure may be provided (e.g., by helicopter), arranged on another one
of the bottom sections, and released. The top section or intermediate section of the
emergency restoration structure is provided with a top portion of an alignment frame
for alignment with the bottom portion provided with the bottom section of the
emergency restoration structure. In an embodiment, the top section 30 is lowered
onto the bottom section 20 such that the bottom portion 40 of the alignment frame
aligns the top portion 50 of the alignment frame, and the energy absorbing members
60 may abut inner surfaces of the top section 30 to facilitate alignment and absorb
vibration or movement. Additionally, the inclined faces of the alignment portion 45
may abut and guide the cross bar 52 and the extending bars 53 of the top portion 50
of the alignment frame as the top section 30 is lowered onto the bottom section 20,
and the hook 46 may protrude upward, such as through an opening formed through
the central inclined face of the alignment portion 45, to capture the cross bar 52. As
illustrated in FIG. 11, where the section arranged on the bottom section is an
intermediate section of an emergency restoration structure, the intermediate section
may further include a bottom portion of another alignment frame for alignment of a
top section or another intermediate section of the emergency restoration structure to
be assembled on the intermediate section. The another alignment frame may be the
alignment frame or apparatus described above with reference to FIGS. 1to 7.
[0044]  With reference to FIG. 12, the intermediate section of the emergency
restoration structure is guyed down using the third guy wires. Subsequent to the
intermediate section being arranged on the bottom section (e.g., by helicopter) and
released, a worker may climb the emergency restoration structure and fasten the
intermediate section to the bottom section, and also release the third guy wires to be
anchored.

[0045]  With reference to FIGS. 13 and 14, the top section of the emergency
restoration structure may be provided to be arranged on the intermediate section,
such as via helicopter. The top section of the emergency restoration structure may
be provided with fourth guy wires to be subsequently anchored at the second
anchors, for example. The top section of the emergency restoration structure
arranged on the intermediate section is released by the helicopter, and another top
section of the emergency restoration structure may be provided (e.g., by helicopter),
arranged on another one of the intermediate sections, and released. The top section
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of the emergency restoration structure is provided with a top portion of an alignment
frame for alignment with the bottom portion provided at the top of the intermediate
section of the emergency restoration structure.

[0046] With reference to FIGS. 15 and 16, the top section of the emergency
restoration structure is guyed down using the fourth guy wires. Subsequent to the
top section being arranged on the intermediate section (e.g., by helicopter) and
released, a worker may climb the emergency restoration structure and fasten the top
section to the intermediate section, and also release the fourth guy wires to be
anchored. While an emergency restoration structure having three tower sections is
illustrated in the drawings, embodiments of the present invention are not limited
thereto. That is, in other embodiments, the emergency restoration structure may
have two tower sections or may have more than three tower sections.

[0047] Although not shown in the drawings, in one embodiment, after the
intermediate section or top section is fastened to the bottom section, the top and
bottom portions of the alignment frame may be removed from the intermediate
section or top section and the bottom section. In another embodiment, the top and
bottom portions of the alignment frame may be maintained on the intermediate
section or top section and the bottom section, and the hook of the bottom portion
may be unlatched from the top portion via a rope to disassemble the emergency
restoration structure, such as using a helicopter.

[0048] While in one embodiment, the method of helicopter erection of an
emergency restoration structure may include each of the tasks described above and
shown in FIGS. 8 to 16, in other embodiments of the present invention, in a method
of helicopter erection of an emergency restoration structure, one or more of the tasks
described above and shown in FIGS. 8 to 16 may be absent and/or additional tasks
may be performed. Further, in the method of helicopter erection of an emergency
restoration structure according to one embodiment, the tasks may be performed in
the order depicted in FIGS. 8 to 16. However, the present invention is not limited
thereto and, in a method of dynamic real time transmission line monitoring according
to one or more other embodiments of the present invention, the tasks described
above and shown in FIGS. 8 to 16 may be performed in any other suitable
sequence.

[0049]  Although the drawings and accompanying description illustrate some
exemplary embodiments of an apparatus for helicopter erection of an emergency
restoration structure, and a method of helicopter erection of an emergency
restoration structure using the same, it will be apparent that the novel aspects of the
present invention may also be carried out by utilizing alternative structures, sizes,
shapes, and/or materials in embodiments of the present invention. Also, in other

-10-



10

15

20

25

30

35

WO 2017/070396 PCT/US2016/057987

embodiments, components described above with respect to one embodiment may
be included together with or interchanged with those of other embodiments.

[0050] The preceding description has been presented with reference to certain
embodiments of the invention. Persons skilled in the art and technology to which
this invention pertains will appreciate that alterations and changes in the described
structures and methods of operation can be practiced without meaningfully departing
from the principles, spirit, and scope of this invention.

-11-
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WHAT IS CLAIMED IS:
1. An apparatus for helicopter erection of an emergency restoration

structure, the apparatus comprising:

a first alignment frame portion attachable to a first section of an
emergency restoration structure;

a second alignment frame portion attachable to a second section of the
emergency restoration structure;

an alignment portion arranged on at least one of the first alignment
frame portion and the second alignment frame portion; and

a hook configured to receive a portion of at least one of the first
alignment frame portion and the second alignment frame portion.

2. The apparatus of claim 1, wherein the alignment portion comprises a
plurality of inclined surfaces.

3. The apparatus of claim 2, wherein the hook extends through an
opening of an inclined surface of the plurality of inclined surfaces.

4. The apparatus of claim 1, further comprising an energy absorbing
member extending away from at least one of the first alignment frame portion or the
second alignment frame portion and configured to abut an inner surface of at least
one of the first section or the second section.

5. The apparatus of claim 4, wherein the energy absorbing member
comprises at least one of a rod or a wire.

6. The apparatus of claim 1, further comprising a counterweight coupled
to the hook, wherein the hook is pivotable about a pivot to receive the portion of the
at least one of the first alignment frame portion or the second alignment frame
portion, and the counterweight is configured to maintain the first alignment frame
portion or the second alignment frame portion captured in a recess of the hook.

7. A method of erection of an emergency restoration structure, the
emergency restoration structure including a first section, a second section, and a first
alignment frame including a bottom portion coupled to the first section and a top
portion coupled to the second section, the method comprising:

-12-
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lowering the second section onto the first section such that the second
section is aligned with the first section by an alignment portion of the first alignment
frame; and

capturing a portion of the first alignment frame to a hook of the first
alignment frame.

8. The method claim 7, wherein the second section is lowered onto the
first section using a helicopter.

9. The method of claim 7, further comprising:
guying a foundation at ground level;
lowering the first section onto the foundation; and
guying the first section to an anchor.

10. The method of claim 7, further comprising, after lowering the second
section onto the first section:
fastening the second section to the first section; and
guying the second section to an anchor.

11. The method of claim 10, further comprising, after fastening the second
section to the first section, removing the first alignment frame from the first and
second sections.

12. The method of claim 10, further comprising, after fastening the second

section to the first section:

lowering a third section of the emergency restoration structure onto the
second section such that the third section is aligned with the second section by an
alignment portion of a second alignment frame of the emergency restoration
structure; and

capturing a portion of the second alignment frame to a hook of the
second alignment frame.

13. An emergency restoration structure comprising:
a first section comprising a first end configured to be mounted to a
foundation, and a second end opposite the first end,;
a second section comprising a first end configured to be coupled to the
second end of the first section, and a second end opposite the first end of the
second section; and

13-
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a first alignment frame including a bottom portion configured to be
coupled to the second end of the first section, and a top portion configured to be
coupled to the first end of the second section, the first alignment frame comprising:

an alignment portion arranged on at least one of the bottom
portion and the top portion; and

a hook configured to receive a portion of at least one of the
bottom portion and the top portion.

14. The emergency restoration structure of claim 13, wherein the alignment
portion comprises a plurality of inclined surfaces.

15. The emergency restoration structure of claim 13, wherein the first
alignment frame further comprises an energy absorbing member extending away
from at least one of the top portion or the bottom portion and configured to abut an
inner surface of at least one of the first section or the second section.

16. The emergency restoration structure of claim 15, wherein the energy
absorbing member comprises at least one of a rod or a wire.

17. The emergency restoration structure of claim 13, further comprising:
a third section comprising a first end configured to be coupled to the
second end of the second section, and a second end opposite the first end of the
third section; and
a second alignment frame including a bottom portion configured to be
coupled to the second end of the second section, and a top portion configured to be
coupled to the first end of the third section, the second alignment frame comprising:
an alignment portion arranged on at least one of the bottom
portion of the second alignment frame or the top portion of the second alignment
frame; and
a hook configured to receive a portion of at least one of the
bottom portion of the second alignment frame or the top portion of the second
alignment frame.

-14-
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