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ABSTRACT

An embedded pole installation method including applying a rotational force to a
leading pole and an intermediate pole. The leading pole comprises a first helical plate
disposed on a first portion of the leading pole. The intermediate pole is coupled to a
second portion of the leading pole and comprises a second helical plate disposed on a
first portion of the intermediate pole. The diameter of the intermediate pole is greater
than a diameter of the leading pole. Applying the rotational force embeds the first helical
plate and the second helical plate into a foundation such that a second portion of the
intermediate pole does not penetrate the foundation. The method further includes

coupling a utility pole to the second portion of the intermediate pole.
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EMBEDDED POLES FOR UTILITY POLES AND STRUCTURES

TECHNICAL FIELD

This disclosure relates generally to embedded pole systems, and more specifically

to systems and methods for installing utility poles into a foundation.

BACKGROUND

Installing embedded poles into a foundation (e.g. the ground) can be costly and

time consuming. Existing embedded pole systems first require a hole to be dug into the
ground which creates spoils as the hole is dug. The embedded pole system is then
installed into the ground and the spoils that were created are backfilled into the ground to
secure the embedded pole. Additional material such as concrete or grout may also be
introduced into the ground to secure the embedded pole system within the ground.
Backfilling and adding additional material to secure the embedded pole system
introduces costs and delays to the embedded pole system installation. It is desirable to
provide an embedded pole system that reduces the need for backfilling and using

additional materials for securing an embedded pole into the ground.

SUMMARY

In one embodiment, the disclosure includes an embedded pole installation method
comprising applying a rotational force to a leading pole and an intermediate pole. The
leading pole comprises a first helical plate disposed on a first portion of the leading pole.
The intermediate pole is coupled to a second portion of the leading pole and comprises a
second helical plate disposed on a first portion of the intermediate pole. The diameter of
the intermediate pole is greater than a diameter of the leading pole. Applying the
rotational force embeds the first helical plate and the second helical plate into a
foundation such that a second portion of the intermediate pole does not penetrate the
foundation. The method further comprises coupling a utility pole to the second portion of
the intermediate pole.

In another embodiment, the disclosure includes an embedded pole system

comprising a leading pole and an intermediate pole. The leading pole comprises a first
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helical plate disposed on a first portion of the leading pole. The intermediate pole is
coupled to a second portion of the leading pole and comprises a second helical plate
disposed on a first portion of the intermediate pole. The diameter of the intermediate pole
is greater than a diameter of the leading pole.

Various embodiments present several technical advantages, such as an embedded
pole system that allows for a quick installation of a utility pole with a pole into the
ground without the need for backfilling or introducing additional materials (e.g. cement)
into the ground. The pole uses a helical plate that allows the pole to be installed firmly
secured into the ground while producing little to no spoils. The utility pole may be
integrated with the pole once the pole is installed in the ground, which simplifies the
installation process and reduces the time and costs associated with installing an
embedded poles system.

Certain embodiments of the present disclosure may include some, all, or none of
these advantages. These advantages and other features will be more clearly understood
from the following detailed description taken in conjunction with the accompanying

drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of this disclosure, reference is now made to
the following brief description, taken in connection with the accompanying drawings and
detailed description, wherein like reference numerals represent like parts.

FIG. 1 is a schematic diagram of an embodiment of an embedded pole system
with a leading pole;

FIG. 2 is a schematic diagram of an embodiment of an embedded pole system
without a leading pole;

FIG. 3 is a schematic diagram of an embodiment of an embedded pole system
with base plates;

FIG. 4 is a schematic diagram of an embodiment of a coupler for an embedded
pole system;

F1G. 5 is a top view of an embodiment of a driving head for an embedded pole

system; and
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FIG. 6 is a flowchart of an embodiment of an embedded pole installation method

for an embedded pole system.

DETAILED DESCRIPTION

Disclosed herein are various embodiments for providing an embedded pole

system that allows utility poles to be installed without needing to backfill or use
additional material (e.g. cement) to secure the embedded pole system and the utility pole.
The embedded pole system uses one or more helical plates to embed (e.g. screw) a first
portion of a pole into a foundation (e.g. the ground) such that a second portion of the pole
does not penetratc the foundation. The utility pole may then be installed onto the second
portion of the pole. In one embodiment, the utility pole may use a slip joint or friction
between an interior surface of the utility pole and an exterior surface of the pole to couple
the utility pole to the pole. Additional details for coupling the utility pole and the pole
using friction are discussed in FIGS. 1 and 2. In another embodiment, the utility pole and
the pole are coupled together using base plates that are disposed onto the pole and the
utility pole. Additional details for coupling the utility pole and the pole using base plates
are discussed in FIG. 3.

FIG. 1 is a schematic diagram of an embodiment of an embedded pole system 100
with a leading pole 104. The embedded pole system 100 comprises the leading pole 104
coupled to an intermediate pole 106. The intermediate pole 106 is configured to couple to
and support a utility pole 116. The embedded pole system 100 may be configured such
that the leading pole 104 and a first portion 106A of the intecrmediate pole 106 are
disposed within a foundation (e.g. the ground) 102 and such that a sccond portion 106B
of the intermediate pole 106 is coupled to the utility pole 116 above the surface of the
foundation 102 and does not penetrate the foundation 102. For example, the leading pole
104 and the first portion 106A of the intermediate pole 106 may be embedded or screwed
into the ground when a rotational force is applied to the intermediate pole 106. The utility
pole 116 and the second portion 106B of the intermediate pole 106 may be configured to
extend out of the ground.

The intermediate pole 106 is a tubular pole with a helical plate 110 disposed on

the first portion 106A of the intermediate pole 106. The helical platc 110 may be welded,
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bonded, or formed onto the intermediate pole 106. The helical plate 110 may comprise
any suitable number of helices and any suitable diameter of helices as would be
appreciated by one of ordinary skill in the art upon viewing this disclosure. The
intermediate pole 106 is configured to cmbed the helical plate 110 into the foundation
102 by applying a rotational force to the intermediate pole 106. In one embodiment, the
intermediate pole 106 is a tapered multi-sided pole, for example, a 12-sided pole. The
outer surface 106C of the second portion 106B of the intermediate pole 106 is configured
to mate with or engage an inner surface 116A of the utility pole 116. For example, the
outer surface 106C of the intermediate pole 106 is configured to engage the inner surface
116A of the utility pole 116, which couples the intermediate pole 106 and the utility pole
116 using the friction between the outer surface 106C and the inner surface 116A to form
a slip joint between the intermediate pole 106 and the utility pole 116. In one
embodiment, the intermediate pole 106 and the utility pole 116 may be coupled together
using a hydraulic jack to forcibly couple the intermediate pole 106 and the utility pole
116 together. In one embodiment, the intermediate pole 106 is tapered such that the
diameter of the intermediate pole 106 at the first portion 106A is greater than the
diameter of the intermediate pole 106 at the second portion 106B.

The utility pole 116 is a tubular pole, for example, a tapered tubular pole. In one
embodiment, the utility pole 116 is a tapered multi-sided pole, for example, a 12-sided
pole. An example of the utility pole 116 includes, but is not limited to, an electric power
transmission pole. The utility pole 116 may be formed of a metal (e.g. steel), a composite
(e.g. fiberglass), or any other suitable material as would be appreciated by one of
ordinary skill in the art upon viewing this disclosure. In an embodiment, the utility pole
116 may be configured to support overhead power lines and/or other public utilities such
as cables, fiber optic cables, telephone lines, transformers, and street lights. The utility
pole 116 is configured to be positioned and disposed onto the outer surface 106C of the
second portion 106B of the intermediate pole 106 such that at least a portion of the
intermediate pole 106 is within a recess defined by the utility pole 116, for example, the
bore 116B of the utility pole 116. The recess defined by the utility pole 116 may be
configured to correspond with the second portion 106B of the intermediate pole 106. For

example, the recess may be configured to be multi-sided and to align or mate with the
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outer surface 106C of the second portion 106B of the intermediate pole 106. The recess
may be configured with any suitable shape or dimensions to engage with the second
portion 106B of the intermediate pole 106 as would be appreciated by one of ordinary
skill in the art upon viewing this disclosure.

In one embodiment, the intermediate pole 106 includes an inner sleeve 114 that is
disposed longitudinally within in the intermediate pole 106 in a recess defined by the
intermediate pole 106, for example, the bore of the intermediate pole 106. The inner
sleeve 114 is a tubular pole. The inner sleeve 114 may be coupled to intermediate pole
106 using a welded plate (not shown), welds, bolts, or any other mechanism for coupling
the inner sleeve 114 to the intermediate pole 106 as would be appreciated by one of
ordinary skill in the art upon viewing this disclosure. The inner sleeve 114 is configured
such that at least a first portion 114A of the inner sleeve 114 is not enclosed within the
recess (e.g. the bore) of the intermediate pole 106. The first portion 114A of the inner
sleeve 114 may be configured to couple to the leading pole 104, which is described in
more detail below.

In one embodiment, the leading pole 104 is a tubular pole or sleeve with a helical
plate 112 disposed on a first portion 104A of the leading pole 104. The leading pole 104
has a diameter that is less than the diameter of the intermediate pole 106. Examples of the
leading pole 104 include, but are not limited to, a screw pile and a helical pile. The
helical plate 112 may be welded, bonded, or formed onto the leading pole 104. The
helical plate 112 may comprise any suitable number of helices and any suitable diameter
of helices as would be appreciated by one of ordinary skill in the art upon viewing this
disclosure. The leading pole 104 is configured to embed the helical platc 112 into the
foundation 102 by applying a rotational force to the leading pole 104, for example, via
the intermediate pole 106. In one embodiment, the leading pole 104 may have an angled
cut or pile toe at the first portion 104A of the leading pole 104. The leading pole 104 is
configured to be coupled to the intermediate pole 106 via the first portion 114A of the
inner sleeve 114 at a second portion 104B of the leading pole 104, which is described in
more detail below., such that a third portion 104C of the leading pole 104 is above ground.

In one embodiment, the leading pole 104 is coupled to the first portion 114A of

the inner sleeve 114 using a coupler 108, for example, a removable coupler. An example

CA 2956240 2019-08-06
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of a coupler 108 includes, but is not limited to, a tubular pole with a diameter that is
greater than the diameter of the first portion 114A of the inner sleeve 114 and the
diameter of the second portion 104B of the leading pole 104. The coupler 108 may be
configured to attach to and couple the second portion 104B of the leading pole 104 and a
first portion 114A of the inner sleeve 114 using onc or more fasteners. Examples of
fasteners include, but are not limited to, bolts, screws, and clamps. In another
embodiment, the leading pole 104 may be coupled to the first portion 114A of the inner
sleeve 114 using a fixed connection, for example, a weld or bond. In another
embodiment, the second portion 104B of the leading pole 104 and a first portion 114A of
the inner sleeve 114 are coupled together using a plurality of couplers 108 and pole
extensions (not shown) to extend the length of the leading pole 104.

FIG. 2 is a schematic diagram of an embodiment of an embedded pole system 100
without the leading pole 104. The embedded pole system 100 comprises an intermediate
pole 106 and an inner sleeve 114. The intermediate pole 106 and the inner sleeve 114
may be configured similarly to as described in FIG. 1. The embedded pole system 100
may be configured such that the first portion 114A of the inner sleeve 114 and the first
portion 106A of the intermediate pole 106 are disposed within a foundation 102 and such
that the second portion 106B of the intermediate pole 106 is coupled to the utility pole
116 above the surface of the foundation 102. The second portion 106B of the
intermediate pole 106 and the utility pole 116 do not penetrate the foundation 102. The
outer surface 106C of the second portion 106B of the intermediate pole 106 is configured
to mate with or engage the inner surface 116A of the utility pole 116. For example, the
outer surface 106C of the intermediate pole 106 is configured to engage the inner surface
116A of the utility pole 116, which couples the intermediate pole 106 and the utility pole
116 using the friction between the outer surface 106C and the inner surface 116A to form
a slip joint between the intermediate pole 106 and the utility pole 116. The utility pole
116 may be configured similarly to as described in FIG. 1. In FIG. 2, the inner sleeve 114
has an angled cut or pile toe at the first portion 114A of the inner sleeve 114.

FIG. 3 is a schematic diagram of an embodiment of an embedded pole system 100
using base plates 302 and 304. The embedded pole system 100 comprises an intermediate

pole 106, an inner sleeve 114, a leading pole 104, and a coupler 108. The intermediate
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pole 106, an inner sleeve 114, a leading pole 104, and a coupler 108 may be configured
similarly to as described in FIG. 1. The embedded pole system 100 may be configured
such that the first portion 114A of the inner sleeve 114, the first portion 106A of the
intermediate pole 106, and the leading pole 104 are disposed within a foundation 102 and
such that the second portion 106B of the intermediate pole 106 is coupled to the utility
pole 116 above the surface of the foundation 102. The second portion 106B of the
intermediate pole 106 and the utility pole 116 do not penetrate the foundation 102. The
utility pole 116 may be configured similarly to as described in FIG. 1. The second portion
106B of the intermediate pole 106 comprises base plate 302 that is configured to mate
with or engage a base plate 304 that is disposed on the utility pole 116. In one
embodiment, the base plate 302 may be a driving head that may be used to screw the
intermediate pole 106 into the foundation 102. A driving head is described in more detail
in FIG. 5. The base plates 302 and 304 may be coupled together using one or more
fasteners, for example, bolts, screws, a coupler, or clamps. In one embodiment, base
plates 302 and 304 may be coupled together using a breakaway type fastener that allows
the fasteners to shear upon impact and to uncouple base plates 302 and 304 and thereby
uncouple the utility pole 116 from the intermediate pole 106. In another embodiment,
base plates 302 and 304 may be coupled together using a fixed connection, for example, a
weld or bond.

FIG. 4 is a schematic diagram of an embodiment of a coupler 108 for an
embedded pole system 100. The coupler 108 may be configured similarly to as described
in FIG. 1. The coupler 108 is configured to couple the leading pole 104 the inner sleeve
114. In FIG. 4 the coupler 108 is a tubular pole with a diameter that is greater than the
diameter of the inner sleeve 114 and the diameter of the leading pole 104. The coupler
108 may comprise a plurality of holes or slots 402 that allow the coupler 108 to be
fastened (e.g. bolted) to the leading pole 104 and the inner sleeve 114. The plurality of
slots 402 may provide flexibility for coupling to the leading pole 104 and the inner sleeve
114 and/or increased support when coupling to the leading pole 104 and the inner sleeve
114. For example, the plurality of slots 402 may allow multiple fasteners to be used to
couple to the leading pole 104 and the inner sleeve 114 to increase support. Other

embodiments may employ similar or different coupling mechanisms.
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IFIG. 5 is a top view of an embodiment of a driving head 500 for an embedded
pole system 100. The driving head 500 may be coupled to the intermediate pole 106
and/or the inner sleeve 114 to screw the intermediate pole 106 into the foundation 102. In
FIG. 5, the driving head 500 has a circular shape. Alternatively, the driving head 500 may
be any other suitable shape. In one embodiment, the driving head 500 may be removably
coupled to the intermediate pole 106 or the inner sleeve 114. For example, the driving
head 500 may be coupled to the intermediate pole 106 or inner sleeve 114 via a base plate
302. The driving head 500 may comprise one or more holes or slots 502 that allow the
driving head 500 to be installed (e.g. bolted) onto the intermediate pole 106, the inner
sleeve 114, or base plate 302. In another embodiment, the driving head 500 may be fixed
to or integrated with the intermediate pole 106 or the inner sleeve 114. For example, the
driving head 500 may be configured as a base plate 302 disposed on the intermediate pole
106. When the driving head 500 is configured as the base plate 302, the driving head 500
may be used to couple the intermediate pole 106 to the base plate 304 of the utility pole
116.

FIG. 6 is a flowchart of an embodiment of an embedded pole installation method
600 for an embedded pole system 100. Method 600 may be implemented by a technician
or an installer to install and secure the embedded pole system 100 into a foundation (e.g.
the ground). For example, a technician may implement method 600 to install the
embedded pole system 100 into the ground at a work location to support the utility pole
116 (e.g. an electrical power transmission pole). The technician may obtain and assemble
the embedded pole system 100, which may be configured similarly to the embedded pole
system 100 described in FIGS. 1-3.

At step 602, the technician applies a rotational force to the intermediate pole 106
to embed (¢.g. screw) the helical plate 110 that is disposed on the first portion 106A of
the intermediate pole 106 into the foundation 102. The technician may apply the
rotational force to the intermediate pole 106 by rotating a driving head 500 that is
coupled to the intermediate pole 106 or using any other suitable technique as would be
appreciated by one of ordinary skill in the art upon viewing this disclosure. The
intermediate pole 106 is positioned such that the second portion 106B of the intermediate

pole 106 does not penetrate the foundation 102. In other words, the first portion 106A of
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the intermediate pole 106 is screwed into the foundation 102 to a suitable depth that also
allows the second portion 106B of the intermediate pole 106 to remain uncovered by the
foundation 102. When the embedded pole system 100 is configured with the leading pole
104 coupled the intermediate pole 106, the rotational force that is applied to the
intermediate pole 106 is also applied to the leading pole 104, which embeds (e.g. screws)
the helical plate 112 that is disposed on the first portion 104A of the leading pole 104 into
the foundation 102. The rotational force may be applied to embed the intermediate pole
106 and the leading pole 104 into the foundation 102 to any suitable depth as would be
appreciated by one of ordinary skill in the art upon viewing this disclosure.

At step 604, the technician couples the utility pole 116 to the exterior surface
106C of the second portion 106B of the intermediate pole 106. In one embodiment, the
utility pole 116 is positioned and disposed onto the outer surfacc 106C of the second
portion 106B of the intermediate pole 106 such that at least a portion of the intermediate
pole 106 is within the bore 116B of the utility pole 116. The friction between the outer
surface 106C and the inner surface 116A forms a slip joint that couples the intermediate
pole 106 and the utility pole 116 together. For example, the intermediate pole 106 and the
utility pole 116 may be coupled together similarly to as shown in FIGS. 1 and 2.

In another embodiment, when the intermediate pole 106 is configured with the
base plate 302 and the utility pole 116 is configured with the base plate 304, the utility
pole 116 is positioned or disposed on the second portion 106B of the intermediate pole
106 such that the base plate 304 is mated with or cngages the base plate 302. Base plates
302 and 304 are then coupled together using fastener or a fixed connection to couple the
intermediate pole 106 to the utility pole 116. For example, the intermediate pole 106 and
the utility pole 116 may be coupled together similarly to as shown in FIG. 3.

While several embodiments have been provided in the present disclosure, it
should be understood that the disclosed systems and methods might be embodied in many
other specific forms without departing from the spirit or scope of the present disclosure.
The present examples are to be considered as illustrative and not restrictive, and the
intention is not to be limited to the details given herein. For example, the various
elements or components may be combined or integrated in another system or certain

features may be omitted, or not implemented.
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In addition, techniques, systems, subsystems, and methods described and
illustrated in the various embodiments as discrete or separate may be combined or
integrated with other systems, modules, techniques, or methods without departing from
the scope of the present disclosure. Other items shown or discussed as coupled or

S directly coupled or communicating with each other may be indirectly coupled or
communicating through some interface, device, or intermediate component whether
electrically, mechanically, or otherwise. Other examples of changes, substitutions, and
alterations are ascertainable by one skilled in the art and could be made without departing
from the spirit and scope disclosed herein.
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CLAIMS:

1. An embedded pole system comprising:

a leading pole comprising a first helical plate disposed on a first portion of the leading pole;

an intermediate pole coupled to a second portion of the leading pole, the intermediate pole
comprising a second helical plate disposed on a first portion of the intermediate pole, and wherein
a diameter of the intermediate pole is greater than a diameter of the leading pole;

a utility pole coupled to a second portion of the intermediate pole;

the leading pole comprising a third portion opposite the first portion of the leading pole;

the first portion of the leading pole positioned under a ground surface in an installed
configuration of the embedded pole system;

the third portion of the leading pole positioned above the ground surface in the installed
configuration;

the intermediate pole comprising the second portion opposite the first portion of the
intermediate pole;

the first portion of the intermediate pole positioned under the ground surface in the installed
configuration;

the second portion of the intermediate pole positioned above the ground surface in the

installed configuration.

2. The system of claim 1, wherein the utility pole is coupled to the intermediate pole using
friction between an interior surface of the utility pole and an exterior surface of the second portion

of the intermediate pole.

3. The system of claim 1, wherein the utility pole is coupled to the intermediate pole using a

slip-joint between the utility pole and the intermediate pole.

4. The system of claim 1, wherein the utility pole is a tapered tubular pole.

5. The system of claim 1, wherein:

CA 2956240 2019-01-30
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the utility pole is a multi-sided tubular utility pole; and
the intermediate pole has a multi-sided exterior that corresponds with the multi-sided

tubular utility pole.

6. The system of claim 1, wherein:
the intermediate pole includes an inner sleeve longitudinally disposed within the
intermediate pole in a recess defined by the intermediate pole;

the inner sleeve comprises a first sleeve portion not enclosed within the intermediate pole;

and

the first sleeve portion of the inner sleeve of the intermediate pole is coupled to the leading
pole.
7. The system of claim 1, wherein:

the intermediate pole includes an inner sleeve longitudinally disposed within the
intermediate pole in a recess defined by the intermediate pole;

the inner sleeve comprises a first sleeve portion not enclosed within the intermediate pole;
and

the first slecve portion of the inner sleeve is configured to interface with a driving head to

apply a rotation force to the intermediate pole.

8. The system of claim 1, wherein the intermediate pole tapers such that the diameter of the
intecrmediate pole at the first portion of the intermediate pole is greater than the diameter of the

intermediate pole at the second portion of the intermediate pole.

9. The system of claim 1, wherein:
the utility pole comprises a first base plate;
the second portion of the intermediate pole comprises a second base plate; and
the utility pole is coupled to intermediate pole using fasteners to couple the first base plate

to the second base plate.

CA 2956240 2019-01-30
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10.  The system of claim 9, wherein the fasteners are breakaway fasteners configured to shear

upon impact.

11.  An embedded pole installation method comprising:

providing the embedded pole system of claim 1; and
applying a rotational force to:

the leading pole comprising the first helical plate disposed on the first portion of
the leading pole; and

the intermediate pole coupled to the second portion of the leading pole, the
intermediate pole comprising the second helical plate disposed on the first portion of the
intermediate pole, wherein the diameter of the intermediate pole is greater than the
diameter of the leading pole, wherein applying the rotational force embeds the first helical
plate and the second helical plate into the ground surface, and wherein the second portion
of the intermediate pole does not penetrate the ground surface; and coupling the utility pole

to the second portion of the intermediate pole.

12. The method of claim 11, wherein coupling the utility pole to the intermediate pole
comprises using friction between an interior surface of the utility pole and an exterior surface of

the intermediate pole.

13. The method of claim 11, wherein coupling the utility pole to the intermediate polc

comprises using a slip-joint between the utility pole and the intermediatc pole.

14. The method of claim 11, wherein coupling the utility pole to the intermediate pole
comprises hydraulically jacking an interior surface of the utility pole and an exterior surface of the

intermediate pole together.
15. The method of claim 11, wherein:

the utility pole comprises a first base plate;

the second portion of the intermediate pole comprises a second base plate; and

CA 2956240 2019-01-30
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coupling the utility pole to the intermediate pole comprises fastening the first base plate to

the second base plate.

16.  The method of claim 11, wherein the second base plate is a driving head.

17. The method of claim 11, wherein:

the intermediate pole includes an inner sleeve longitudinally disposed within the
intermediate pole in a recess defined by the intermediate pole, wherein the inner sleeve comprises
a first sleeve portion not enclosed within the intermediate pole, and wherein the first sleeve portion
of the inner sleeve of the intermediate pole is coupled to the leading pole; and

applying the rotational force to the inner sleeve rotates the intermediate pole.

18.  The method of claim 11, wherein coupling the utility pole to the intermediate pole
comprises engaging a multi-sided interior surface of the utility pole to a multi-sided exterior of the

intermediate pole that corresponds with the multi-sided interior surface of the utility pole.

19. The method of claim 11, wherein:
the second portion of the intermediate pole is coupled to a driving head; and

applying the rotational force to the driving head rotates the intermediate pole.

CA 2956240 2019-01-30
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