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A pipe assembly may have one or more pipe segments that are coupled together or coupied to a drive socket by a coupler. The
coupler may have a body with a generally tubular shape with an interior surface and an exterior surface. First and second flanges
may extend outward from the exterior surface to engage the drive socket, thereby providing enhanced stability and coaxiality. The
interior surface may have an upper receiving feature that can receive the bottom end of an overhead pipe segment, and a lower
receiving feature that can receive the top end of a subtending pipe segment. The upper receiving feature may have an upper
threaded bore with a lead-in portion that facilitates alignment of the overhead pipe segment with the upper threaded bore. The
interior surface may also have a stop feature that prevents over-insertion of the top end and/or the bottom end into the coupler.
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generally annular shape with an inside diameter smaller than a minimurs inside diameter of

the upper threaded bore.

[0011] According to one method for penctrating scil witha pipe assembly, the
method may include coupling a top end of a subtending pipe segment to a coupler, the
coupler having a body having a generaliy tubular shape having an axis, the body
comprising an exterior surface and an interior surface, the inferior surface comprising a
lower receiving feature, wherein coupling the top end of the subtending pipe segment to the
coupler comprises receiving the top end of the subtending pipe segment in the lower
receiving feature. The method may further include engaging the coupler with a drive
socket, the coupler further having a first flange and a second flange spaced apart from the
first flange, wherein the each of the first and second flanges axtends generally
perpendicular to the axis. The first flange and/or the second flange may be secured 1o the
exterior surface of the body or may be formed unitarily (i.e., integrally} with the body.
Engaging the coupler with the drive socket may include inserting the first flange into the
drive socket such that the first flange engages the drive socket, and, after insertion of the
first flange into the drive socket, inseriing fhe second flange into the drive socket such that
the second flange cngages the drive socket. The method may further include totating the
subtending pipe segment by transmitting rotation from the drive socket to the coupler via

the first and second flanges, and from the coupler to the subfending pipe segrment.

0012} The subtending pipe segment may be the bottom pipe segment in the pipe
assembly, and may have a soil-penstrating fip and a helical flange extending outward from
the axis. The methed may further include urging the subtending pipe seginent downward in

response to rotation of the helical flange within the soil.

[6013] The lower receiving foature of the coupler may include a lower smooth bore,
Coupling the coupler may include sliding a smooth exterior surface of the top end of the
subtending pipe segment into the lower smooth bore of the lower receiving feature. In this
case, the coupler can be secured to the top end of the subtending pipe segment by welding
or any other suitable method that would cause the coupler to rotate synchronously with the
subfending pipe segment. Alternatively, the lower receiving feature may include a lower
threaded bore. Coupling the coupler may include threading a threaded exterior surface of
the top cnd of the subtending pipe segment into the lower threaded bore.
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[0014] The interior surface of the coupler may further have an upper receiving
feature with an upper threaded bore, The method may further incfude, after rotetion of the
subiending pipe segment, removing the second flange from the drive socket and, afier
removing the second flange from the drive socket, removing the first flange from the drive
socket, The method may further include threading a threaded exterior surface of a bottom
end of an overhead pipe segment into the upper threaded bore. The upper receiving feature
may further includz a lead-in portion above the upper threaded bore. The lead-in portion
may have an upper smooth bore having a lengih along the axis that is equal to or greater

than a length along the axis of iwo threads of the upper threaded bore.

[0015] The method may further inckude, prior to threading the threaded exterior
surface of the botiom end of the overhesad pipe segment into the upper threaded bore,
inserting threaded exterior surface of the bottom end into the upper smooth bore of the lead-
in portion, This axially aligns the overhead pipe segment with the coupler to facilitate the
threaded engagement between the threaded exterior surface of the bottom end into the

upper threaded bore of the coupler.

(0016} The interior surface may have a stop feature. Threading the fhieaded
exterior surface of the bottom end of the overhead pipe segment into the upper threaded
bore may include abutting the stop feature with the bottom end of the overhead pipe
segment to prevent insertion of the bottom end of the overhead pipe segment beyond a

lower boundary of the upper receiving feature,

{0017 A system for penetrating soil with & pipe assembly may include a subtending
pipe scgment with a top end, a drive socket, a drive motor assembly coupled to the drive
socket to urge rotation of the drive socket, and a coupler. The coupler may have a body
with a generally tubular shape having an axis, the body comprising an exterior surface and
an interior surface, the interior surface comprising a lower receiving featore. The coupler
muay further have a first flange secured to the exterior surface, wherein the first flange
extends generally perpendicular to the axis, the first lange having a first noncitcular shape.
The coupler may further have a second flange secured to the exterior surface, wherein the
second flange extends generally perpendicular to the axis, the second flange having a
second shape which may be circular, noncircular, or substantially identical to the first

noncircular shape of the first flange. The lower receiving tfeature may be shaped to receive
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the top end of the subtending pipe segment. The first and second flanges may be spaced
apart from each other. The drive socket may be shaped 1o receive the first flange and the
second flange such (hal rotation of the drive socket is transmitted to the body through the

[irst and second flanges.

[0018] ‘The subtending pipe segment may be the bottom pipe segment in a pipe
assembly, and may have a soil-peneirating tip and a helical flange extending outward from
the axis to urge the subtending pipe segment downward in response to rotation of the
helical flange within the soil. The system may further have an overhead pipe segment with
a bottom end having a threaded exterior surface. The inlerior surface may further have an
upper receiving {eature with an upper threaded bore shaped io receive the threaded exterior

surface of the overhead pipe segment.

[0019] The upper receiving feature may further have a lead-in portion above the
upper threaded bore. The lead-in portion may have an upper smooth bore having a length
along the axis that is equal to or greater than a length along the axis of two threads of the
uppet threaded bore. The interior surface may further have a stop feature positioned to
provent insertion of the bottom end of the overhead pipe segment beyond a lower boundary

of the upper receiving feature.

[0019a] In another embodiment of the present invention there is provided a coupler
assembly for connecting o a top end of a subtending pipe pile segment and a threaded bottom
end of an overhead pipe pile segment to extend the length of a pipe pile assembly, the coupler
assembly for receiving in sealcd cngagement a grout tube to facilitate continuous grouting
and for receiving a driving force of a drive socket, the coupler assembly comprising;: a grout
plug assembly comprising a threaded sleeve and a spacer, the grout plug assembly for
receiving the grout Lube in sealed engagement to facilitate continuous grouting, the spacer
having an opening that permits flow through of grout and faciiitates removal of the grout plug
assembly; a coupler for receiving a soil penetrating driving force of a drive socket to drive the
pipe pile assembly into the soil, the grout plug assembly being capable of threaded
engagement with the coupler during the application of the soil penetrating force: a body
having a generally tubular shape having an axis, the body comprising an exterior surface and

an interior surface, the interior surface comprising a lower receiving feature shaped to receive
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the top end of one subtending pipe pile segment and an upper receiving feaiure threaded to
receive sclectively in threaded engagement between one overhead pipe pile segment and the
grout plug assembly, the grout plug assembly and the grout tube each being removably
receivable (rom the upper receiving feature while disposed above the soil; a first flange
secured to the exterior surface, wherein the first flange extends generally perpendicular to the
axis, the first flange having a first noncircular shape insertable into the drive socket to enable
the drive socket to transmit rotation about the axis to the body through the first flange; and a
sccond flange sccured to the exterior surface, wherein the second flange extends generally
perpendicular to the axis, the second flange having a second shape that is aligned with the
first noncircular shape such that the second shape is also insertable into the drive socket to
enable the drive socket to transmit rotation about the axis to the body through the second

flange; wherein the first and second flanges are spaced apart from each other,

[0019b] In a further embodiment of the present invention there is provided a method
for penetrating soil with a pipe pile assembly and for introducing a liquid or slurry into the
pipe pile assembly through a grout tube during soil penetration of the pipe pile assembly, the
method comprising: coupling a top end of a subtending pipc pile segment to a coupler, the
coupler comprising a body having a generally tubular shape having an axis, the body
comprising an exterior surface and an interior surface, the interior surface comprising a lower
Teceiving feature and an upper receiving feature, the upper receiving feature having threads;
coupling the upper receiving feature of the coupler 1o a grout plug assembly, the grout plug
assembly having threads for engaging the upper receiving feature in threaded engagement,
the grout plug assembly having an axial opening for receiving a grout tube, the grout plug
assembly and the grout tube each being removably receivable from the upper receiving
feature while the coupler is disposed above the soil; inserting the grout tube into the grout
plug assembly such that the grout tube seals against the grout plug assembly and the liquid or
shurry passes through the axial opening into the subtending pipe pile segment; engaging the
coupler with a drive socket, the coupler further comprising a first flange and a second flange
spaced apart from the first flange, wherein the each of the first and second flanges is secured
lo the exterior surface and extends generally perpendicular to the axis, wherein engaging the
coupler with the drive socket comprises: inserting the first flange into the drive socket such
that the first flange engages the drive socket; and after insertion of the first flange into the
drive socket, inserting the second flange into the drive socket such that the second flange
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engages the drive socket; and drivably rotating the subtending pipe pile segment by
transmitting rotation from the drive socket to the coupler via the first and second flanges, and
from the coupler to the subtending pipe pile segment; introducing the liquid or slurry through
the grout tube into the subtending pipe pile segment while the coupler and the subtending
pipe pile segment are heing drivably rotated and before the coupler enters the soil; halting the
rotation of the coupler and the subtending pipe pile segment when the coupler nears the soil;
retracting the drive socket and grout tube from engagement with the coupler and the grout
plug assembly; removing the grout plug assembly from the threaded engagement with the
upper receiving feature of the coupler while the coupler is disposed above the soil; and

coupling a threaded bottom end of an overhead pipe pile segment in threaded engagement.

[0019¢] In yet another embodiment of the present invention there is provided a system
for penetrating soil with a pipe assembly and for introducing a liquid or slutry into the pipe
pile assembly during soil penetration, the system comprising;: a subtending pipe pile segment
comprising a top end; an overhead pipe pile segment comprising a threaded bottom end; a
drive socket; a grout tube; a drive motor assembly coupled to the dtive socket to urge rotation
of the drive socket; a grout plug assembly having threads; and a coupler comprising: a body
having a generally tubular shape having an axis, the body comprising an exterior surface and
an interior surface, the intetior surface comprising a lower receiving feature and an upper
receiving feature, the upper receiving feature having threads; a first flange secured to the
exterior surface, wherein the first flange extends generally perpendicular to the axis, the first
flange having a first noncircular shape; and a second flange secured to the cxterior surface,
wherein the second flange extends generally perpendicular to the axis, the second flange
having a second shape; wherein the lower receiving fealure is shaped (u receive the top end of
the subtending pipe pile segment; wherein the upper receiving feature receives the grout plug
assembly and the threaded bottom end of the overhead pipe pile segment selectively in
threaded engagement, Lhe grout plug assembly receives the grout tube in a sealed engagement
and is removable from the upper receiving feature while disposed above the soil; wherein the
first and second flanges are spaced apart from each other; wherein the drive socket is shaped
to receive the first flange and the second flange such that rotation of the drive socket is

transmitted to the body through at least one of the first and second flanges.
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BRIEF DESCRIPTION OF THE FIGURES

[0020] Figure 1 is a perspective view showing a pile driver head suspended from an
articulated boom attached to a movable base. A pipe assembly is attached to and suspended
from the driver head.

[0021] Figure 2 is a perspective view showing the driver h¢ad, including a motor
and drive shaft assembly encaséd in the pile driver casing. A portion of the attached pipe
assembly is shown attached to the socket member.

[0022] Figure 3 is a section view showing the drive shall assembly removed from

the pile driver.

[0023] ' Figure 4 is an exploded, section view showing the coupler and the top of a
subtending pipe segment.

CA 2914469 2018-04-03
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(0024} Figures 5A and 5B are scction and perspective views, respectively, showing

{he grout plug assembly.

[0025] Figures 5C and 5D are a section and top view, respectively, showing another

exerplary embodirnent for a grout plug assembly.

[0626] Figure 6 is a section view of the grout plug assembly as inserted into the

coupler in the absence of the subtending pipe segment.

(0827} Figure 7 is & scetion vicw showing one embodiment of the pipe asscmbly

including the coupler and grout plug assembly, coupled lo the drive sockst.

[0028] Figurc 8 is an cxploded section view illustrating the pipe asscmbly including

the coupler and the grout plug assembly, removed from the drive socket.

{0929 Figures 9A and 9B are side elevation and perspective views, respectively,

showing one embodiment of the coupler.

[00390] Figures 10A and 10B are section and perspective views, respectively,

showing one embodiment of the grout tube.

19031] Figure 11 is a perspective view showing the tip assembly and bettom end of
a helical pilc of a pipe assembly according to one altzrnative embodiment of the invention,

with the tip assembly urged out of the bottom end.

[0032} Figure 12 is a perspective view showing the tip assembly and bottom end of
Fig. 11, with the tip assembly engaged within the bottom end.

[0833] Figare 13 is a section view showing the tip insert, he helical pile, and an

overhead pipe segment partially coupled together via couplers and rod assemblics.

0634} Figure 14 is a section view showing the centralizer of Figure 13 in greater
detail.
[0035] Figure 15 is a section view showing the internal receiving plates of Figure

13 in greater detail.
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[0036] Figure 16 is a cutaway view showing one embodiment of the coupler of

Figure 4 in greater detail.

(0037} Figure 17 is a cutaway view showing the coupler of Figure 16 coupled to the

top end of a subtending pipe segment.
[0038] Figure 18 is a cotaway view showing an alternative coupler.

10039 Figure 19 is a cutaway view showing the altenative coupler of Figure 18
coupled to the top end of a subtending pipe segment.

[0040] Figure 20 is a cutaway view showing vet another alternative coupler.

DETAILED DESCRIPTION OF MODES OF PRACTICING THE DISCLOSURE

[0041] Exemplary embodiments of the present disclosure will be best understood by
reference to the drawings, wherein like parts are designated by like numerals throughout. It
will be readily understood that the components of the present disclosurs, as generally
described and illustrated in the Figures herein, could be arranged and designed n a wide
variety of different configurations. Thus, the following more detailed description of the
embodimentis of the apparatus, system, and method of the present disclosure, as represented
in Figures 1 through 20, is not mtended to Hmit the scope of the invention, as claimed, but

is merely representative of exemplary embodiments.

[0042] The phrases "connected to,” "coupled to" and "in communication with” refer
to any form of interaction between two or more entilies, including mechanical, electrical,
magnetic, electromagnetic, fluid, and thermal interaction. Two components may be coupled
to each other even though they are not in direct contact with each other. The term “abutting”
refers to items that are in direct physical contact with each other, although the items may
nol necessarily be aitached together. The phrase "fluid commumication” refers fo two
features that are connected such that a fluid within onc feanre is able to pass into the other
feature. “Exemplary” as used herein means serving as a typical or representative example

or instance, and does not necessarily mean special or preferred.
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[0043] Referring to Fig. 1, a drive motor asscmbly 210 may be contained within
motor casing 200, The motor casing 200 may be suspended from a movable boom 100. The
movable boom 100 may on a backhoe, mobile crane, gantry, or other apparatus capable of

suspending the motor casing 200 at the desired height and/or position above the ground.

[0044] A pipe assembly 400 may be attached to and suspended from the motor
casing 200. The pipe assembly 400 may include not only the pipe segment shown in Fig. 1,
but may include additional pipe segments, couplers, fittings, and/or other elements nceded
to cnable the desired depth of penetration, stability, and function. Examples of the movable
boom 100 and motor casing 200, together with a detailed description of the drive motor
assembly 210, can be found in U.S. Patent No. 6,386,295 or U.S. Patent No. 6,942,430.
The drive motor assembly 210 may, in the alternative, be attached to a carriage (not shown)
that may be movable up and down along a portable tower. Particulars of an exemplary

movable tower and carriage can be found in U.S. Patent No. 7,950,876.

[0045] Referring to Fig. 2, the motor casing 200 of Fig. 1 is shown in more detail.
The motor casing 200 may enclose the drive motor assembly 210 and a drive shaft
assembly 300. A grout fitting 350 (not shown in Fig. 2), which is optional, may be attached
to the top of the drive shaft mechanism. Grout and/or other material may be pumped
through grout fitting 350 and through the drive shaft assembly 300 into a pipe assembly 400

before, during or after the pipe assembly 400 is driven into the soil.

{0046] Referring to Fig. 3, the drive shaft assembly 300 is shown in cross section in
isolation from the drive motor assembly 210 contained within the motor casing 200. A
rotary output shatt 310 may transmit torque, and thence, rotational motion, from the dove
motor assembly 210 to a rotary output member 320 through splines 321 formed on the
interior of the rotary output member 320. The splines 321 are best shown in Fig, 8. The
bottom end of the rotary output shaft 310 may have splines that mesh with the splines 321
of the totary output member 320 so that, when the bottom end of the rotary cutput shaft 310
is seated in the rotary output member 320, relative rotation between the rotary output shaft

310 and the rotary output member 32( is generally prevented.

[0047] The rotary output member 320 may include a square-shaped external head

324 that, in turn, drives a socket member 330, which may include a drive socket 326 with
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octagonal socket wrench flats 328 designed to mate with the pipe asscmbly 400. The
octagonal socket wrench flats 328 are merely one example of a shape suitable for the drive
socket 326; those of skill in the art will recognize that nearly any non-circular shape may be
suitable, as long as the shape of the drive socket matchies that of the element of the pipe
assembly 400 that is to fit into it. The use of an equilateral polygon such as an equilateral
hexagon or octagon may beneficially allow inseriion of the corresponding element of the

pipe assembly 400 into the drive socket 326 at any of multiple discrete relative oricntations,

[6048] The grout fiiting 350 may be connected near the top of the rotary output
shaft 310. The various openings and passageways in the grout fitting 350, rotary output
shaft 310, rotary output member 320, and socket member 330 may be sufficiently large in

size to permit a liquid or sturry such as grout to be puinped through the assembly.

(6049} The rotary output member 320 may have an exiernal head portion 332 with
an mierior surface 334 with threads 322 (shown in Figure 8) that accept threads 346 (shown
in Figures 10A and 10B) of the grout tube 34G. The grout tube 340 may be removably
secured to the rotary output member 320 via the threads 322 and the threads 346, The grout
tube 340 may also have an opeaing sufficiently large fn size to permit a liquid or sturry
such as grout to be pumped through the assembly when installed into rotary output member
326. The grout tube 340 may have a lower end that is designed to fit into the grout plug

assembly 500 when connected.

[0050] Referring to Fig, 4, the pipe assembly 400 may mclude a coupler 416. The
coupler 410 may be used to attach a grout plug assembly 500 to the top of a pipe segment to
facilitate introduction of grout or other materials into a pipe assembly, or to attach an

overhead pipe to a subtending pipe in the pipe assembily.

(0051} As shown, the coupler 410 may have a body 430 with a generally tubular
shape that defines an inferior surface 432 and an exterior surface 434, The body 430 may
be generally radially symmetrical about an axis 436, The interior surface 432 may have a
lower receiving feature 440 designed to receive the top end of a subtending pipe segment of
2 pipe assembly, such as the top end 160 of the helical pipe 420 that is also shown in Fig. 4.
The subiending pipe segment is the pipe segment immediately below the coupler 410, and
may be the bottom pipe segment in the pipe assembly as in the case of the helical pipe 420,

or may be an intermediate pipe segment residing above the bottom pipe segmenr. The
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interior surface 432 may alse have an upper receiving feature 442 that receives the bottom

end of an overhead pipe segment (not shown in Fig. 4).

[D052] As shown in Fig. 4, the lower receiving feature 440 may take the form of a
fower smooth bore that slidably receives the top end 460. The top end 460 may also be
smooth so as to be slidable along the axis 436 into the lower receiving feature 440. The top
end 460 may be secured within the lower receiving feature via a weld, which may be
placed, for example, along the circumference of the very bottom end of the coupler 4106,

where the top end 460 eniers the lower receiving feature 440.

[0653] The uppet teceiving feature 442 may include an upper threaded bore 450
that threadably Teceives a corresponding threaded bottom end (not shown in Fig, 4) of an
overhead pipe segment, e.g., the pipe segment immediately above the coupler 410. The
upper receiving feature 442 may also include a iead-in portion 452 that facilitates alignment
of the upper threaded bore 450 with the threaded botiom end of the overhead pipe segment.
1t should be understood that each pipe segment, except for the uppermost and the

Jowermos! pipe segments in the pipe assembly 400, is both a subtending pipe segment when
another pipe segment is disposed above, and sn overhead pipe segoaent when another pips

segment is disposed below.

[0054] The lead-in portion 452 may take the form of an upper smooth bore that has
an inside diameter that is at least as great as the largest inside diameter of the upper
threaded bore 450, The lead-in portion 452 may advantagecusly have a length along the
axis 436 of at least two threads of the upper threaded bore 450, This length may be
sufficient to help align the coupler 410 with the ovehead pile ssgment (not shown in Fig, 4)
by causing the threaded bottom end (not shown in Fig. 4) to align with the axis 436 as the
{hreaded bottom end passes through the portion: 452. Thus, the threaded bottom end may be
aligned with the upper threaded bore 450 by the time the threads are positioned fo engage.
This may help avoid cross-threading, binding, the need for multiple threading attempts, and
other problems that may arise from improper alignment of threaded sections. The lead-in
portion 452 may also be sufficiently short that it dees sot ummecessarily restrict engagement
of the two threaded portions or add excessively to the length along the axis 436 of the
coupler 410,
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[6055] The coupler 410 may also have a stop feature 411 that helps centrol the
depth of insertion of the overhead pipe segment (not shown) and/or the subtending pipe
segment, such as the helical pipe 420. For example, as shown in Fig. 4, the stop feature 411
may take the form of a shoulder that protrudes inward refative to the lower receiving feature
4406 and the upper receiving feature 442. Thus, the stop feature 411 may have a generally
anmlar shape (e.g., a ring-like shape). The stop feature 411 may have an interior diameter
that 1s smaller than a minimum diameter of the remainder of the interior surface 432, and
therefore smaller than the smallest diameter of the upper threaded bore 450 and smaller

than that of the lower receiving fealure 440.

[6656] In the embodiment of Fig. 4, the stop feature 411 is formed fntegrally with
the body 430. In slternative embodiments (not shown), the stop feature 411 may be a
separate part from the body, and may be secured to the interior surface of the body by

welding, brazing, chemical or adbesive bonding, or other methods known in the art.

[8057] The stop feature 411 may help to prevent over-insertion of the top end of the
subtending pipe segment and/or the bottom end of the overhiead pipe segment. According
to onc embodiment, the pipe assembly may be continuously twisted to drive it farther inte
the ground. This torque may be in a direction that tends to continuously drive the threaded
bottem end of the overhead pipe segment further into the upper threaded bore 430 of the
upper receiving feature 442. Depending on the type of threads used for the upper threaded
bore 430, such continued driving torque may tend to cause the threaded bottom end of the
overhead pipe segment to bind with the upper threaded bore 450. Buttress threads may
desirably be used for their overall strength, but such threads may be subject to binding in
response to over-threading. This binding effect may make it difficult to remove the
overhead pipe segment from the coupler 410 and/or weaken the threads securing the
overhead pipe segment to the coupler 410, causing undesired deformation and/or failure of

the interconnection.

[0058] The stop feature 411 may help to prevent the threaded bottom end of the
overhead pipe segment from being over threaded into the upper threaded bore 450. With
the stop feature 411 in place, torque driving the pipe assembly 400 deeper into the earth
may nol be abie to drive the threaded bottomm end past a bottom boundary of the upper
threaded bore 450 because the bottom threaded end of the overhead pipe segment may abut
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the wpper surface of the stop feature 411, thereby preventing the threaded bottom end from
meving beyond the bottom boundary of the upper threaded bore 450. Thus, the stop feature
411 may help prevent over-threading of the bottom threaded end into the upper fhreaded
bore 450.

[60459] Similarly, the stop feature 411 may help to prevent over-insertion of the top
end of a subtending pipe scgment such as the top end 460 of the helical pipe 420 shown m
Fig. 4, into the lower receiving feature 440. This may be helpfisl in the context of a smooth
tep end such as the top end 460, to prevent over-insertion of the smooth top end, thereby
preventing interference of the smooth top end with the upper teceiving feature 442. The
siop featurc 411 may be of additional use for a coupler with a threaded lower receiving
festure, as will be shown and described in connection with Figs. 18-20, to prevent thread

damage as discussed above in comnection with the upper threaded bore 450.

(0060} The coupler 410 may also have a first flange 412 that exiends outward from
the exterior surface 434 and is generally perpendicular to the axis 436, The first flange 412
may have a noncircular shape that is designed to mate with the drive socket 326 (see Fig. 3)

so that rotation of the drive socket 326 is conveyed to the coupler 410.

[8061] As mentioned previously, the drive socket 326 may have octagonal socket
wrench flats 328 that provide the interior of the drive socket 326 with a gencrally octagoral
shape. Thus, the first flange 412 may advantageously have an octagonal shape that mates
with that of the drive socket 326. In alternative embodiments, a variety of non-circulars
shapes may be used for a first flange, including a hexagon, curved shapes such as ellipses,
asymmetrical cam surfaces, ovals, and the like. Such shapes may also inchude a wide
variety of straight-sided shapes. The use of mating equilateral polygons is advantageous in
that it may allow insertion of the firsi flange 412 imto the drive socket 326 in any of
multiple discrete relative orientations. For exaraple, the octagonal shape of the first flange
412 and the corresponding octagonal shape of the octagonal socket wrench flats 328 may
permit insertion of the first flange 412 into the drive sockel 326 in any of cight distinct

relative orientations.

(6062 Tn alternative embodiments, more than one flange may be used. One such

coupler will be shown and described in connection with Fig. 20.
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[6063] Referring now te Figs. 5A and 5B, the grout plug assembly 500 is illustrated
in greater detail. The grout plug assembly 500 may include a threaded sleeve 510, the
threads of which are designed to thread into the upper threaded bore 450 of the coupler 410
in place of the bottom threaded end of an overhead pipe segment. The grout plug assembly
500 may further include a sleeve 520 and a spacer 530, The sleeve 520 may be formed as a
single piece as shown in Figores SA and 5B, or in alternative embodiments (not shown),
may include one or more slegve sections. In other alternative embodiments {not shown),
the threaded sleeve 510, the sleeve 520, and/or the spacer 530 may be formed as a single
piece. The spacer 530 may have an opening 532 with a generally oclagonal shape, as best

seen in Fig, 5B,

[@064} The sleeve 520 may also include recesses 522 for O-ring seals 540, Further,
the grout plug assembly 500 may have a threaded cap 550 that engages interior threads 560
of the threaded sleeve 510. The threaded cap 550 and the spacer 530 may be sealed to the
sleeve 520 by O-rings 570 positioned within recesses 575. As will be shown in Fig. 7, the
ceniral openings of the sleeve 520 and the spacer 530 of the grout plug assembly 500 may
be designed to allow the grout tube 340 to fit through both sleeve 520 and spacer 530,

Figs. 5C and 5D show an exemplary alternative grout plug assembly 580 where the seal
floats. The grout plug assembly 580 may include an outer housing 582, a cylindrical nylon
insert 584, a top cap 586, a base cap 588, and a urethane rod U-seat 590, The urethane rod U-
seal 590 is positioned within a groove 591 within the nvion insert 584, The nylom insert 384
floats on O-rings 592 positioned in recesses 593, 594 in the top cap 586 and the base cap 588,
respectively. An annular gap 595 is provided so that the nylon insert 584 sealably floats
within the grout plug assembly 580. This float of the scal allows for the coupler move within
the socket, keeping the plug from breaking off the grout ibe 340. The top cap 586 has
peripheral threads 596 to engage interior threads 597 in the outer housing 582 and holes 598
that can be used to tighten the top cap 586 into threaded engagement with the outer housing
582. Of course, it should be understood that although the nylon insert 584 and the urethane
rod U-seal 590 are made of exemplary materials, these components may be made of any other
suitable matzrial,

[0065] Referring to Fig. 6, using a toel (not shown) with an octagonal protrusion,

the grout plug assembly 500 may be inserted and removed from coupler 410 by hand. In

alternative embodiments (not shown), & mechanized inserter may be used. In either
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engagement of an octagonal protrusion {nof shown) with the opening 532 may facilitate
rotation of the grout plug assembly 500 relative to the coupler 410 to thread the grout plug
assembly 500 into engagement with the upper threaded bore 450 of the coupler 410. The
stop feature 411 may be used to prevent over-insertion of the grout plug assembly 500 into
the upper threaded bore 450, Of course, in alternative embodiments, the opening 532 and
associated tools and/or protrusions may have different shapes that also serve to convey the

desired rotational niotion.

[0066] Referring to Fig, 7, the grout plug assembly 560 may be inserted into the
pipe assembly 400 as described in connection with Fig. 6. The pipe assembly 400 may then
be coupled to the drive shaft assembly 300, which may include the grout tube 340, The
grout tube 340 may fit into the grout plug assembly 500 as shown. Coupling of the pipe
assembly 400 to the drive shaft assembly 300 may entail insertion of the first flange 412
imio the drive socket 326 such that the flats of the first flange 412 engage the octagonal
socket wrench flats 328 of the drive socket 326.

[0067] Once the various components have been assembled as shown in Fig. 7, grout
may be introduced through the drive shaft assembly 300 into pipe assembly 400, These
components may define a sealed environment that facilitates motion of the grout toward the

bottom of the pipe assembly 400.

[0068] Referring to Fig. 8, after introduction of the desired quantity of grout, the
pipe assembly 400 may be disengaged from the drive mator assembly 210 by withdrawing
the first flange 412 of the coupler 410 from the drive socket 326. The grout plug assembly
500 may optionally be removed from the coupler 410 to permit the grout plug assembly 500

1o be reused with a different pipe assembly, which may be similar to the pipe assembly 400.

|60469] Referring to Figs. 9A and 9B, a side elevation view and 2 perspecti#e view,
respectively, illustrate the coupter 410 of Fig. 4. The coupler 416 will be shown in greater

detail in connection with Figs. 16 and 17.

{0070 Referring to Figs. 10 A and. 108, the grout tabe 340 may have an upper
threaded end 342 and a lower end 344. The upper threaded end 342 may have threads 346
that can be threaded into engagement with the threads 322 of the rotary output member 320.
The lower end 344 may have a boss 348 that is shaped to fit into the opening 532 in the
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spacer 530 of the grout plug assembly 500. Thus, the boss 348 may have an octagonal
shape that matches that of the opening 532.

[2071] The helical pipe 42¢ of the preceding embodiments may have a soil-
penetrating tip that is generally integrated with or fixedly secured to the remainder of the
helical pipe 420. In selected embodiments, the botiom pipe segment of a pipe assembly
may be configured with 2 removable tip that facilitates introduction of grout or other
material into the seil surrounding the bottom pipe segment. One such example will be

shown in connection with Figs. 11-15, as follows.

[0072] Referring to Fig. 11, a perspective view illustrates a pipe assembly 706
according to one aliernative embodiment L‘;f the invention. The pipe assembly 700 may
include a helical pile 710 having internal receiving plates 728. The internal receiving plates
720 may be welded or otherwise secured within the interior of the helical pile 710. A tip
assembly 600 may include a block 610 attached to & lower plate 620 and & tip 630. A rod
section 640 may also be attached to the block 610 and may extend upward into the helical

pile 710.

[0073} Referring to Fig. 12, the cross-section of block 610 may be designed to fit
into openings 722 of the intemal receiving plates 720. In the exemplary embodiment of
Fig. 12, cross-sectional shape of the block 610, perpendicular to the axis of the helical pile
710, may be generally square. Thus, the openings 722 may also be generally square in
shape as further shown in the section view of Fig, 15. Thus, relative rotation between the
block 610 and the internal receiving plates 720 may be generally prevented while the block

610 is seated in the openings 722,

[0674] When the block 610 is seated in the openings 722 of the intemal receiving
plates 720, the lower plate 620 may fit snugly into the inner diameter of helical pile 710.
This fit, along with the location of the internal receiving plates 720, may create a flush end

as shown in Fig, 12, thus facilitating soil penetration with the tip 630.

[0075] Referring to Fig. 13, the pipe assembly 700 optionally includes an overhead
pipe segment 750 positioned above the helical pile 710 and secured to the helical pile 710
via a coupler 730. The overhead pipe segment 750 may be coupled to a segment above it
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via another coupler 730. The couplers 730 may be different in configuration from the

coupler 410 disclosed previously.

{0076} Each of the couplers 730 may have an upper receiving feature 842 and a
lower receiving feature 844 that are designed to receive the corresponding overhead and
subtending pipe segments. The upper receiving feature 842 and the lower receiving feature
844 may cach be smooth as shown in Fig. 13, or in alternative embodiments, such receiving

features may have threads or other connecting clements.

[6077) If desired, a supplemental eoupler (not shown) may be used to secure the
bottom end of the overhead pipe segment 750 within the upper receiving feature 842 of the
coupler 730 on the helical pile 710. More precisely, the bottom end of the averhead pipe
segment 750 may have internal threading that engages corresponding external threads on
such a supplemental coupler, and the supplemental coupler may also have a smooth lower
end that engages the upper receiving feature 842 via press fiiting or may be secured by

welding or the like.

[6078] Additional rod sections 640 may also he used to span the height of the pipe
asserobly 700, The rod sections 640 may be added with each pipe segmoent in modular
form. Thus, the tod sections 640 may be designed te be secured end-to-end, for example,
via connectors 810 andor sleeves 820. The connectors 810 and/or sleeves 820 may receive
the ends of the rod sections 640 in a relatively secure marmer so that downward motion of
the topmost rod section 640 is conveyed downward through all of the rod sections 640 to
the tip assembly 600. If desired, each of the rod sections 640 may have a threaded top end
and a threaded botiom end, each of which may be threaded into engagement with 2

corresponding intemally threaded end of the associated comnector 310.

[¢079] Each of the couplers 730 may have a centralizer 740 that receives the
corresponding rod section 640 and/or connector 810. The centralizer 740 may serve io keep
fhe corresponding rod section 640 and/or connector 810 centered along the axis of the

helical pile 710 and/or the other pipe scgments such as the overhead pipe segment 750,

[0080) Referring to Fig. 14, a section view illustrates the cross-sectional shape of
each of the centralizers 740. As shown, cach of the centralizers 740 may have an opening

742 positioned at its center. The opening 742 may be sized to reccive the coresponding
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rod section 640 and/or connector 810, If desired, the opening 742 may have a polygonal
shape such as the hexagonal shape illustrated in Fig. 14. The corresponding rod section 640
and/or connector 310 may also have such a polygonal shape so that relaitve rotation
between the centralizer 740 and the corresponding rod section 640 and/or conncctor 810 is

restricted.

{0081} In addition to the opening 742, cach centralizer 740 may have a pair of
opcnings 744 that permit flow of grout or other materials through the centralizer 740. Thus,
each centralizer 740 may maintain concentricity of the corresponding rod section 640
and/or connector 810 with the temainder of the pipe segment without significently

restricting grout flow therethrough.

{0082 Referring to Fig. 15, a section view illustrates the cross-sectional shape of
cach of the internal receiving plates 720 The gencrally square shape of the openings 722 is
also shown. In alternative embodiments (not shown), block 610 may have a different cross
sectional shape such as a different polygonal shape or a curved shape. Although the
complementary shapes of the block 610 and the openings 722 serve to prevent relative
rotation in the embodiment of Figs. 11-135, such relative rotation may be permitted in
alternative embodiments, Thus, a ¢ylindrical block (not shown) may be used in

combination with internal receiving plates (not shown) with circular openings.

[6683] Referring to Fig. 16, a cotaway view illustrates the coupler 410 in greater
detail. The coupler 410 is shown in isolation, /.., prior to coupling of the coupler 410 to an
overhead pipe segment or a subtending pipe segment. The coupler 410 may be designed to
receive the top end of 2 subtending pipe segment that has a smooth exterior surface, This

will be shown and described in connection with Fig. 17.

(0084 Referring to Fig. 17, a cutaway view illustrates the coupler 410 with a
subtending pipe segment, which may be the helical pipe 420 shown in Fig, 4. The top end
460 of the helical pipe 420 may have 2 smooth exterior surface, which has been inserted
into the lower receiving feature 440 of the coupler 410, As mentioned previously, the top
end 460 may be welded in place, for example, by forming a circumferential weld around the
bottom edge of the coupler 410 where the top end 460 passes into the lower receiving

feature 440. In alternative embodiments, press fitting, brazing, chemical or adhesive
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bonding, and/or other methods known in the art may be used to secure the top end 460 to

the coupler 410,

[6085] Referring to Fig. 18, a cutaway view illustrates a coupler 910 according to
one alternative embadiment. The coupler 910 may be similar to the coupler 410, except
that the coupler 910 is designed to receive the top end of a subtending pipe segment having
a threaded exterior surface. Thus, the coupler 910 may have a body 930 that is somewhat
longer than the body 430 of the coupler 410. The body 930 may have a generally tubular
shape with an interior surface 932 and an exterior surface 934. The body 930 also has an
axis (not shown), which may be the axis of symmetry of the generally tubular shape of the
hady 930, and thus passes vertically through the center of the body 930 in the orientation of
Fig. 18.

[H086] The interior surface 932 may define a lower receiving feature 940, which
may iake the form of a lower threaded hore with threads that receive the threads of 2
threaded exterior surface on the top end of a sublending pipe segment, which will be shown
inFig. 19. The interior surface 932 may also define an upper receiving feature 442, which
may be substantially identical to that of the coupler 410. Thus, the upper receiving feature
442 may have an upper threaded bore with a lead-in portion 452, 1f desired, the lower
receiving featurs 940 may be modified to provide a lead-in portion (not shown) similar to

the lead-in portion 452 of the upper receiving feature 442.

[6087] The interior surface 932 may also have a stop feature 411 like that of the
coupler 410, In the coupler 910, the stop feature 411 may separate the upper threaded bore
450 from the threads of the lower receiving feature 940, ©°

[G088] Referring to Fig. 19, a cutaway view illustrates the coupler 910 with a
subiending pipe segment 920, which may be a helical pipe or a different pipe segment such
a8 a segment positioned above a helical pipe. A top end 960 of the subtending pipe
segment 920 may have a threaded exterior surface, which has been threaded into

engagement with the threads of the lower receiving feature 940 of the coupler 910,

(4089} The threads of the lower receiving feature 940 and the upper receiving
featurc 442 may each be oriented such that rotation of the pipe asscmbly tends to drive the

corresponding end of the adjacent pipe segment deeper into threaded engagement with the
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coupler 910, thus driving the pipc segment ends toward the stop feature 411. The stop
featurc 411 may advantageousiy help to prevent over-insertion of both the subtending pipe
segment 920 and an overhcad pipe segment (not shown) by preventing the threaded end of
either pipe segment from passing bevond the top or bottom boundary of the lower receiving

feature 940 or the upper receiving feature 442, respectively.

{6090} Referring to Fig. 20, a cutaway view illustrates a coupler 1010 according to
yet another alternative embodiment. Like the coupler 910, the coupler 1010 may have a
body 1030 with a generally tubular shape. The body 1030 may have an interior surface 932
that is substaniially the same as that of the body 930 of the coupler 910, and thus has the
features of the interior surface 932 as set forth in the description of the previcus
embodiment. However, the body 1030 may have an exterior surface 1034 that is different
from that of the previgus embodiment in that a second flange 1012 extends outward from

the exterior surface 1034, substantially perpendicular to the axis of the body 1030.

[0091] The second flange 1012 may be substantially identical to the first fiange 412,
and may also be aligned with the first flange 412 so that the first flange 412 and the second
flange 1012 may both be inserted into the drive socket 326 of the socket member 330, The
second flange 1012 may help provide a second point of contact of the coupler 1010 with the
diive socket 326, Thus, the seoond fange 1012 may beneficially help to maintain
coaxiality between the socket member 330 and the coupler 1010 when the coupler 1010 s

couplad to the socket member 330,

[0092] This enhanced coaxiality may help smooth the rotary motion imparted to the
pipe assembly 400 or the pipe assembly 700 by the socket member 330 through the coupler
1010, and may also reduce wear between the coupler 1010 and the socket member 330,
Additionally, the coupler 1010 may be less likely to bind or otherwise become lodged
within the drive socket 326 of the socket member 330. Yet fiirther, the presence of the
second flange 1012 may make the coupler 1010 easier to align with and properly insert into
the drive socket 326.

[0093] Although, as embodied in Fig. 20, the first flange 412 and the second flange
1012 are subslantially identical, this need not be the case in all embodirments. For example,
a drive socket (not shown) may have two different cross sectional shapes that receive two

differently-shaped flanges. Additionally, first and second flanges according to the
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invention need not both be non-circular. If desired, one may be non-circular, and may thus
be the flange that receives the torque form the corresponding socket member. The other
flange may be circular, and may thus not transmit torque, but may instead serve only to help

maintain coaxiality between the coupler and the socket member 330.

[6094] According 1o one method of penetrating soil, a rotary drive motor such as
disclosed i U.S. Patent No. 6,942,430 may be provided with rotary output shaft 310, rotary
output member 320, socket member 330, grout tube 340, and grout fitting 350 as shown and
described above. The grout plug assembly 500 may be threaded into the coupler 410 of the
pipe asszmbly 400 by turning spacer 530, for example, with a hand tool having a protrusion
shaped to engage the opening 532 of the spacer 530. The coupler 410 of the pipe assembly
400 with the grout plug assembly 500 may then be coupled to the socket member 330 by
inserting the first flange 412 of the coupler 410 into the drive socket 326 of the socket

member 330,

[¢095] Once the various compenents have been coupled to the drive motor
assemnbly 210 as set forth above, the movable boom 100 may taise the drive molor
assembly 210 and the pipe assembly 400 untii the lower end of pipe assermbly 400 can be
coupled to the coupler 410 of the pipe segment already in the ground, This may be done by
threading the threaded bottom end of the pipe segment coupled to the drive motor assembly
210 into engagement with the upper threaded bore 450 of the coupler 410 of the pipe
segment in the ground.

[6096) The pipe assembly 400 may then be driven into the ground, for example, by
rotating the pipe segment coupled o the drive motor assembly 210, thereby inducing
rotation of the helical pipe 420, which draws the pipe assembly 400 deeper into the ground.
Once the pipe assemnbly 400 has reached the desired depth, grout may be pumped into the
pipe assembly 400 through the grout fitting 350 and thence, into the borehole creaied in the
garth via introduction of the pipe assembly 400. With the helical pipe 420, this may be
done by releasing the grout from holes (not shown) that may be positioned proximate the
bottom end of the helical pipe 420. Grout may be released continuously during soil
penetration, mtermitiently during one or mote pauses in soil penetration, or only after the

pipe assembly 400 has reached its final depth.
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[0097] If the helical pile 710 is used, the rod sections 640 may be urged downward to
urge the tip assembly 600 out of the bottom end of the helical pipe 420 or the helical pile 710.
This may facilitate egress of grout from the bottom end of the helical pile 710 and into the
-bore hole. If desired, downward motion of the helical pile 710 may be stopped periodically
to eject the tip assembly 600, release grout, and then re-seal the tip assembly 600 prior to
continued penctration., Alternatively, in some instances, the tip assembly 600 can be unscated
from the helical pile 710 by reversing the rotation and backing the helical pipe 710 off the
full depth so that the tip assembly 600 is left at full depth.

[0098] Once the grouting process is complete, the pipe assembly 400 may be
disengaged from the socket member 330 by removing the first flange 412 of the coupler
410 from the drive socket 326 of the socket member 330. The grout plug assembly 500
may then be removed from the coupler 410 at the top of the pipe assembly 400 by turning
spacer 530 in a direction opposite to that used ¢o thread the grout plug assembly 500 into
engagement with the coupler 410. The next pipe segment may be threaded into erigagement
with the coupler 410, and may be coupled to the socket member 330 through the use of

another coupler 410.

[0099] Having now [ully described the inventive subject matter, it will be
appreciated by those skilled in the art that the same can be performed within a wide range
of equivalent parameters, concentrations, and conditions without departing from the spirit

and scope of the disclosure and without undue experimentation.

[00100] While this disclosure has been described in connection with specific
embodiments thereof, it will be understood that it is capable of furthcr modifications. This
application is intended to cover any variations, uses, or adaptations of the disclosure
following, in general, the principles of the disclosure and including such departures from
the present disclosure as come within known or customary practice within the art to which

the disclosure pertains and as may be applied to the essential features hereinbefore set forth,
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The embodiments of the present invention for which an exclusive property or

privilege is claimed are defined as follows:

1. A coupler assembly for connecting to a top end of a subtending pipe pile
segment and a threaded bottom end of an overhead pipe pile segment to extend the length of
a pipe pile assembly, the coupler assembly for receiving in sealed engagement a grout tube 1o
facilitate continuous grouting and for receiving a driving force of a drive socket, the coupler
assembly comprising:

a grout plug assembly comprising a threaded sleeve and a spacer, the grout
plug assembly for receiving the grout tube in sealed engagement to facilitate
continuous grouting, the spacer having an opening that permits flow through of grout
and facilitates removal of the grout plug assembly;

a coupler for receiving a soil penetrating driving force of a drive socket to
drive the pipc pile assembly into the soil, the grout plug assembly being capable of
threaded engagement with the coupler during the application of the soil penetrating
force:

a body having a generally tubular shape having an axis, the body
comprising an exterior surface and an interior surface, the intetior surface
comprising a lower receiving feature shaped to receive the top end of one
subtending pipe pile segment and an upper receiving feature threaded to
receive selectively in threaded engagement between one overhead pipe pile
segment and the grout plug assembly, the grout plug assembly and the grout
tube each being removably receivable from the upper receiving feature while
disposed above the soil;

a first flange secured fo the exterior surface, wherein the first flange
extends generally perpendicular to the axis, the first flange having a first
noncircular shape insertable into the drive socket 1o enable the drive socket to
transmit rotation about the axis to the body through the first flange; and

a second flange secured to the exterior surface, wherein the second
flange extends generally perpendicular to the axis, the second flange having a
second shape that is aligned with the first noncircular shape such that the
second shape is also insertable into the drive socket to enable the drive socket

to transmit rotation about the axis to the body through the second flange;
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wherein the first and second flanges are spaced apart from each other.

2. The coupler of claim 1, wherein the first noncircular shape is an equilateral

polygon, wherein the second shape is substantially identical to the first noncircular shape.

3. The coupler of claim 1, wherein the lower receiving feature comprises a lower
smooth bore shaped to receive a smooth exterior surface of the top end of the subtending pipe

pile segment.

4. The coupler of claim 1, wherein the lower receiving fealure comprises a lower

threaded bore shaped to receive a threaded exterior surface of the top end of the subtending

pipe pilc segment.

S. ‘The coupler of claim 1, wherein the upper receiving fcature comprises an
upper threaded bore shaped to receive a threaded cxterior surface of the bottom end of the

overhead pipe pile segment.

6. The coupler of claim 5, wherein the upper receiving feature further comprises
a lead-in portion above the upper threaded bore, wherein the lead-in portion comprises an
upper smooth bore having a length along the axis that is equal to or greater than a length

along the axis of two threads of the upper threaded bore.

7. The coupler of claim 5, wherein the interior surface further comprises a stop
feature positioned to prevent insertion of the bottom end of the overhead pipe pile segment

beyond a lower boundary of the upper receiving feature.

8. The coupler of claim 7, wherein the stop feature comprises a shoulder formed
as a single piece with the body, the shoulder having a generally annutar shape with an inside

diameter smaller than a minimum inside diameter of the upper threaded bore.
9, A method for penetrating soil with a pipe pile assembly and for introducing a

liquid or slurry into the pipe pile assembly through a grout tube during soil penctration of the

pipe pile assembly, the method comprising:
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coupling a top end of 2 subtending pipe pile segment to a coupler, the coupler
comprising a body having a generally tubular shape having an axis, the body
comprising an extetior surface and an interior surface, the interior surface comprising
a lower receiving feature and an upper receiving feature, the upper receiving feature
having threads; coupling the upper receiving feature of the coupler to a grout plug
assembly, the grout plug assembly having threads for engaging the upper receiving
feature in threaded engagement, the grout plug assembly having an axial opening for
receiving a grout tube, the grout plug assembly and the grout tube each being
removably receivable from the upper receiving feature while the coupler is disposed
above the soil;

inserting the-grout tube into the grout plug assembly such that the grout tube
seals against the grout plug assembly and the liquid or slurry passes through the axial
opening into the subtending pipe pile segment;

engaging the coupler with a drive socket, the coupler further comprising a first
flange and a second flange spaced apart from the first flange, wherein the each of the
first and second flanges is secured 1o the exterior surface and extends gencrally
perpendicular to the axis, wherein engaging the coupler with the drive socket
comprises:

inserting the first flange into the drive socket such that the first flange
engages the drive socket; and
after insertion of the first flange into the drive socket, inserting the

second flange into the drive socket such that the second flange engages the

drive socket; and

drivably rotating the subtending pipe pile segment by transmitting rotation
from the drive socket to the coupler via the first and second flanges, and from the
coupler to the subtending pipe pile segment;

introducing the liquid or slurry through the grout tube inl the subtending pipe
pile segment while the coupler and the subtending pipe pile segment are being
drivably rotated and before the coupler enters the soil;

halting the rotation of the coupler and the subtending pipe pile segment when
the coupler nears the soil;

retracting the drive socket and grout tube from engagement with the coupler

and the grout plug assembly;
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removing the grout plug assembly from the threaded engagement with the
upper receiving feature of the coupler while the coupler is disposed above the soil;
and

coupling a threaded bottom end of an overhead pipe pile segment in threaded

engagement.

10. The method of claim 9, wherein the subtending pipe pile segment comprises a
bottom pipe pile segment in the pipe assembly, the subtending pipe pile segment comprising
a soil-penetrating tip and a helical flange extending outward from the axis, wherein the
method further comprises urging the subtending pipe pile segment downward in response to

rotation of the helical flange within the soil.

11.  The method of claim 9, wherein the lower receiving feature comprises a lower
smooth bore, wherein coupling the top end to the coupler comprises sliding a smooth exterior

surfacc of the top end of the subtending pipe pile segment into the lower smooth bore.

12. The method of claim 9, wherein the lower receiving feature comprises a lower
threaded bore, wherein coupling the top end to the coupler comprises threading a threaded
exterior surface of the top end of the subtending pipe pile segment into the lower threaded

bore.

13.  The method of claim 9, wherein after rotation of the subtending pipe pile
segment the method further comprises the steps of: removing the second flange from the
drive socket; and after removing the second flange from the drive socket, removing the first

flange from the drive socket.

14,  The method of claim 13, whercin the upper receiving feature further comprises
a lead-in portion above the upper threaded bore, wherein the lead-in portion comprises an
upper smooth bore having a length along the axis that is equal to or greater than a iength
along the axis of two threads of the upper receiving feature, the method further comprising,
prior to threading the threads of the overhead pipe pile segment into the upper receiving

feature, inserting the overhead pipe pile segment into the upper smooth bore.

CA 29144695 20182-04-03



27

15. The method of claim 13, whercin the interior surface further comprises a stop
featurc, wherein threading the overhead pipe pile segment into the upper recciving feature
comprises abutting the stop feature with the overhead pipe pile segment to prevent insertion

ol the overhead pipe pile segment beyond a lower boundary of the upper receiving feature.

16. A system for penetrating soil with a pipe assembly and for introeducing a liquid
or slurry into the pipe pile assembly during soil penetratior, the system comprising:
a subtending pipe pile segment comprising a top end;
an overhead pipe pile segment comprising a threaded bottom ead;
a drive socket:
a grout tube;
a drive motor assembly coupled to the drive socket to urge rotation of the
drive socket;
a grout plug assembly having thteads; and
a coupler comprising:
a body having a generally tubular shape having an axis, the body
comprising an exterior surface and an interior surface, the interior surface
comprising a lower receiving feature and an upper receiving feature, the upper
receiving feature having threads;
a first flange secured to the exterior surface, wherein the first flange
extends generally perpendicular to the axis, the first flange having a first
noncircular shape; and
a second flange secured to the exterior surface, wherein the second
flange extends generally perpendicular to the axis, the second flange having a
second shape;
wherein the lower receiving feature is shaped to receive the top end of the
subtending pipe pile segment;

wherein the upper receiving feature receives the grout plug assembly and the
threaded bottom end of the overhead pipe pile segment selectively in threaded
cagagement, the grout plug assembly receives the grout tube in a sealed engagement
and is removable from the upper receiving feature while disposed above the soil;

wherein the first and second flanges are spaced apart from each other;
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wherein the drive socket is shaped to receive the first flange and the second
flange such that rotation of the drive socket is transmitted to the body through at least
one of the first and second flanges.
17.  The sysiem of claim 16, wherein the subtending pipe pile segment comprises a
bottom pipe segment in a pipe assembly, the subtending pipe pile segment comprising a soil-
penetrating tip and a helical flange extending outward from the axis to urge the subtending

pipe pile segment downward in response to rotation of the helica! flange within the soil.

18.  The system of claim 16, whercin the upper receiving feature comprises an
uppet threaded bore shaped to receive the threaded bottom end of the overhead pipe pile

scgment,

19.  The system of claim 18, wherein the upper receiving feature further comprises
a lead-in portion above the upper threaded bore, wherein the lead-in portion comprises an
upper smooth bore having a length along the axis that is equal to or greater than a length

along the axis of two threads of the upper threaded bore.

20.  The system of claim 18, wherein the interior surface further compriscs a stop
feature positioned to prevent insertion of the threaded bottom end of the overhead pipe pilc
segment and the grout plug assembly beyond a lower boundary of the upper receiving

feature.
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