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SUPPORTS FOR HELICAL PILES AND ANCHORS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application is based on and claims benefit from co-pending U.S.
Provisional Application Serial No. 62/427,699 filed November 29, 2016 entitled “Supports for

Helical Piles and Anchors” the entire contents of which are incorporated herein by reference.

BACKGROUND
Field
[0002] The present disclosure relates generally to supports, and more particularly to lateral

supports for helical piles and anchors.

Description of the Related Art

[0003] Piles are used to support structures, such as buildings, towers, etc., when the soil
underlying the structure would be too weak alone to support the structure. To effectively support
a structure, a pile has to penetrate the soil to a depth where competent load-bearing stratum is
found. Conventional piles can be cast in place by excavating a hole in the place where the pile is
needed, or a hollow form can be driven into the ground where the pile is needed, and then filled

with cement. These approaches are cumbersome and expensive.

[0004] Helical or screw anchors/piles are a cost-effective alternative to conventional cement
piles because of the speed and ease at which a helical pile can be installed. A helical pile is an
extendable foundation system having helical bearing plates welded to a central steel or
galvanized steel shaft or lead. Load is transferred from the shaft to the soil through the helical
bearing plates. Helical piles are rotated such that load bearing helical plates at the lower end of

the pile effectively screw the pile into the soil to a desired depth. Depending on the soil
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conditions, after the pile is installed portions of the steel shafts, particularly portions near the

surface stratum and/or other layers, may provide little or no lateral support.

[0005] Accordingly, a need exists for a way of improving lateral support for helical piles to
prevent or minimize lateral shift of the pile once installed. In addition, a need exists for a way of
utilizing the helical piles to provide a level surface for supporting a structure such as, for

example, a platform once the pile is installed.

SUMMARY

[0006] In one illustrative embodiment, a lateral support for a shaft of a helical pile is described.
The lateral support comprises a tubular portion for receiving the shaft and a plurality of fins

extending from the tubular portion.

[0007] In another illustrative embodiment, a structure for providing lateral support for a shaft
for a helical pile is described. The structure comprises a plurality of interlocking members, each
interlocking member comprising a receiver and a coupling, wherein the receiver of each

interlocking member is dimensioned for receiving a coupling of another interlocking member.

[0008] In another illustrative embodiment, a lateral support for a shaft for a helical pile is
described. The lateral support comprises a plurality of interlocking plates and a plurality of fins

for providing lateral support.

[0009] According to an illustrative embodiment, a support for supporting a structure utilizing a
helical pile is described. The support comprises a support plate, a mount for mounting the
support plate to the helical pile and an adjuster for adjusting a height of the support plate relative
to the helical pile.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] A more complete appreciation of the present disclosure and many of the attendant
advantages thereof will be readily obtained as the same becomes better understood by reference
to the following detailed description when considered in connection with the accompanying

drawings, wherein:

[0011] Fig. 1is a side view of a lead shaft of helical pile including a lateral support structure

according to an embodiment of the present disclosure for describing various aspects thereof;

[0012] Fig. 2 is perspective view of a plate used to form the lateral support structure according

to an embodiment of the present disclosure;

[0013] Fig. 3 is a plan view of the plate used to form the lateral support structure according to

an embodiment of the present disclosure;

[0014] Figs. 4 and 5 are perspective views of the assembled lateral support structure according

to an illustrative embodiment of the present disclosure;

[0015] Fig. 6 is a perspective view of an assembled lateral support structure according to an

embodiment of the present disclosure on a lead shaft of a helical pile;

[0016] Fig. 7 is a side view of the assembled lateral support structure according to an

embodiment of the present disclosure on a lead shaft of a helical pile;
[0017] Fig. 8 is a plan view taken along lines 8 of Fig. 7;

[0018] Fig. 9 is an enlarged view of the assembled lateral support structure according to an

embodiment of the present disclosure on a lead shaft of a helical pile shown in Fig. 6;

[0019] Fig. 10 is a perspective view of the assembled lateral support structure according to an
embodiment of the present disclosure on a lead shaft of a helical pile and with an extension shaft

attached;
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[0020] Fig. 11 is a side view of the assembled lateral support structure according to an
embodiment of the present disclosure on a lead shaft of a helical pile and with an extension shaft

attached;

[0021] Fig. 12 is a perspective view of the assembled lateral support structure according to an
embodiment of the present disclosure on a lead shaft of a helical pile and with an extension shaft

attached;

[0022] Fig. 13 is a side view of the assembled lateral support structure according to an
embodiment of the present disclosure on a lead shaft of a helical pile and with an extension shaft

attached;

[0023] Fig. 14 is a perspective view of the assembled lateral support structure according to an
embodiment of the present disclosure on a lead shaft of a helical pile and with an extension shaft

attached and utilizing a washer plate;

[0024] Fig. 15 is a side view of the assembled lateral support structure according to an
embodiment of the present disclosure on a lead shaft of a helical pile and with an extension shaft

attached and utilizing a washer plate;

[0025] Fig. 16 is a perspective view of a portion of a lateral support structure according to an

embodiment of the present disclosure;

[0026] Fig. 17 is perspective view of an assembled lateral support structure according to an

embodiment of the present disclosure;

[0027] Fig. 18 is a perspective view of an assembled lateral support structure according to an

embodiment of the present disclosure on a lead shaft of a helical pile;

[0028] Fig. 19 is a side view of the assembled lateral support structure according to an

embodiment of the present disclosure on a lead shaft of a helical pile;

[0029] Fig. 20 is a plan view taken along lines 20 of Fig. 19;
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[0030] Fig. 21 is an enlarged view of the assembled lateral support structure according to an

embodiment of the present disclosure on a lead shaft of a helical pile shown in Fig. 18;

[0031] Fig. 22 is a side view of a lead for helical pile including a lateral support structure

according to an embodiment of the present disclosure for describing various aspects thereof;

[0032] Fig. 23A and 23B are perspective views of parts of a lateral support structure according

to an illustrative embodiment of the present disclosure;

[0033] Fig. 24 is an assembled lateral support structure according to an illustrative

embodiment of the present disclosure;

[0034] Fig. 25 is a perspective view of an assembled lateral support structure according to an

embodiment of the present disclosure on a lead shaft of a helical pile;

[0035] Fig. 26 is a side view of the assembled lateral support structure according to an

embodiment of the present disclosure on a lead shaft of a helical pile;
[0036] Fig. 27 is a plan view taken along lines 27 of Fig. 26;

[0037] Fig. 28 is an enlarged view of the assembled lateral support structure according to an

embodiment of the present disclosure on a lead shaft of a helical pile shown in Fig. 25;

[0038] Fig. 29 is a side view of a lead for helical pile including a lateral support structure

according to an embodiment of the present disclosure for describing various aspects thereof;

[0039] Figs. 30 and 31 are perspective views of a lateral support structure according to an

embodiment of the present disclosure;

[0040] Fig. 32 is a perspective view of a lateral support structure according to an embodiment

of the present disclosure on a lead for a helical pile;

[0041] Fig. 33 is an enlarged view of a lateral support structure according to an embodiment of

the present disclosure on a lead shaft of a helical pile shown in Fig. 32;
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[0042] Fig. 34 is a top plan view of a lateral support structure according to an embodiment of

the present disclosure;

[0043] Fig. 35 is a side view of the lateral support structure according to an embodiment of the

present disclosure on a lead shaft of a helical pile and with an extension shaft attached;

[0044] Fig. 36 is a perspective view of the lateral support structure according to an
embodiment of the present disclosure on a lead shaft of a helical pile and with an extension shaft

attached;

[0045] Fig. 37 is a side view of the lateral support structure according to an embodiment of the

present disclosure on a lead shaft of a helical pile and with an extension shaft attached;

[0046] Fig. 38 is a perspective view of the lateral support structure according to an
embodiment of the present disclosure on a lead shaft of a helical pile and with an extension shaft

attached;

[0047] Fig. 39 is a side view of a pair of lateral support structures according to embodiments of

the present disclosure on a lead shaft and extension shaft for a helical pile;

[0048] Fig. 40 is a perspective view of a pair of lateral support structures according to

embodiments of the present disclosure on a lead shaft and an extension shaft for a helical pile;

[0049] Fig. 41 is a side view of a structural support mounted to a helical pile including lateral

support structures according to illustrative embodiments of the present disclosure;

[0050] Fig. 42 is a perspective view of a structural support mounted to a helical pile including

lateral support structures according to illustrative embodiments of the present disclosure;

[0051] Fig. 43 is a side view of a structural support according to illustrative embodiments of

the present disclosure;

[0052] Fig. 44 is a top plan view of structural support according to illustrative embodiments of

the present disclosure;
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[0053] Fig. 45 is a side view of a structural support according to illustrative embodiments of

the present disclosure;

[0054] Figs. 46-49 are side view of jack plate assemblies according to various illustrative

embodiments of the present disclosure;

[0055] Fig. 50 is a side view of a structural support according to illustrative embodiments of

the present disclosure;

[0056] Fig. 51 is a perspective view of a plurality of structural supports arranged for

supporting a structure; and

[0057] Fig. 52 are a side view and a top view for indicating placement of a plurality of

structural supports for supporting a structure.

DETAILED DESCRIPTION

[0058] The following exemplary embodiments are set forth to aid in an understanding of the
subject matter of this disclosure, but are not intended, and may not be construed, to limit in any
way the claims which follow thereafter. Therefore, while specific terminology is employed for
the sake of clarity in describing some exemplary embodiments, the present disclosure is not
intended to be limited to the specific terminology so selected, and it is to be understood that each

specific element includes all technical equivalents which operate in a similar manner.

[0059] An illustrative embodiment of the present disclosure provides a lateral support structure
for a lead shaft and/or extension shaft of a helical pile. The lateral support structure includes a
tubular portion for receiving the shaft and a plurality of fins extending from the tubular portion.
The fins provide lateral support to the helical pile when the helical pile is screwed into the earth.
According to embodiments of the present disclosure, the lateral supports may be fabricated from
steel, galvanized steel, stainless steel, or any other suitable alloy. The lead shafts and extension
shafts for helical piles are generally fabricated from steel, galvanized steel. The terms lead and

shaft may be used interchangeably in the present disclosure.
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[0060] According to an illustrative embodiment of the present disclosure, the lateral support
structure may be utilized on a lead shaft or extension shaft of a helical pile for providing lateral
support to the pile shaft. The lateral support structure may be utilized on both hollow and solid
shafts. The shafts may have various shapes including round, square, etc. According to an
illustrative embodiment of the present disclosure, a lateral support structure may be formed from
three interlocking plates. When interlocked, the plates form a tubular center portion for
receiving the shaft. The tubular center portion is dimensioned such that the shaft is rotatable
therein while the lateral support structure remains stationary. Once applied on the shaft, the

interlocking plates cannot be disassembled without removing the shaft.

[0061] An illustrative embodiment of the present disclosure provides a structural support
surface for supporting a structure. The structural support surface may include a generally flat
plate and a jack plate assembly for mounting the flat plate to a helical pile. The jack plate
assembly includes a mount for attachment to a helical pile, a threaded jack screw and a threaded
plate movable relative to the threaded jack screw. The threaded plate movably supports the

generally flat plate.

[0062] A lead shaft 10 for helical piles including a lateral support structure 100 according to an
embodiment of the present disclosure is shown in Fig. 1. Lead shaft 10 is fabricated from a shaft
of steel or galvanized steel and may be hollow or solid. Lead shaft 10 includes a lead end
portion 12 which may have a pointed tip 22 and includes one or more helical plates 14 mounted
thereto. Lead shaft 10 includes a lead head portion 24 which may include a connector section 26
for connecting extension shafts (not shown) for achieving a desired depth. Generally, extension
shafts are attached using nuts and bolts fabricated from steel, galvanized steel, etc. The lead
shafts and extension shafts disclosed herein can be used as helical piles or anchors, and are
capable of withstanding compression loads and tension loads. Reference herein to lead, helical
lead, helical extension and helical pile also include helical anchors. Helical plates 14 may be
fabricated from steel or galvanized steel and may be welded to or otherwise attached to the lead
shaft 10. Extension shafts described herein may be fabricated as straight square or round shafts,

hollow or solid.
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[0063] When lead shaft 10 is rotated, helical plates 14 screw the pile into the earth with
minimal disruption to the surrounding soil. It will be appreciated that the earth into which the
pile is driven may include several different types of earth stratum. For example, as shown in Fig.
1, the earth may include a first layer of material 52 consisting of dirt, sand, clay, etc. and which
may include grass 50 or other growth having roots 56 extending therein. Because of its
composition and because of root growth, this layer tends to remain fairly soft, loose and
movable. One or more lower layers of material 54 may generally include a more rocky mixture
of materials which tends to be harder and firmer. It will be appreciated that although the lead
end portion 20 may be secure in these lower layers of material 54, the first layer of material 52
may provide little if any lateral support to the lead head portion 24 as well as other portions of
the pile. A lateral support structure 100 according to an embodiment of the present disclosure is
provided at lead head portion 24 and provides lateral support to the pile at a position where little

or none would otherwise be provided.

[0064] A lateral support structure 100 according to an illustrative embodiment of the present
disclosure is formed from several plates 102 which are capable of being interlocked as will be
described by reference to Figs. 2-5. As shown in Figs. 2 and 3, each plate 102 includes a
generally rectangular or square body 104. It will be appreciated that body 104 may take other
shapes without departing from the spirit and scope of the present disclosure. Plates 102 may be
fabricated, for example, from steel or galvanized steel. Plate 102 includes an orifice extending
there through having a generally rectangular portion 106 and notched portions 108 extending
therefrom. Plate 102 also includes a tab portion 110 having ears 112 extending therefrom as
shown. Referring to Fig. 3, the notched portions 108 form an opening having a width A. The
tab portion 110 including ears 112 has a width B, where width A is slightly larger than width B.
The rectangular portion 106 of the orifice has a width D. The neck portion of tab 110 has a
width C, where width D is slightly larger than width C. These dimensions allow the tab 110 of
one plate 102 to be inserted and locked in the orifice 106 of another plate 102.

[0065] As shown in Figs. 4 and 5, plates 102 interlock using the orifices and tabs. According
to this illustrative embodiment of the present disclosure, three plates 102A, 102B and 102C are
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interlocked to form lateral support structure 100. For example, the tab 110A of plate 102A is
inserted through the orifice in plate 102B, such that ears 112A abut against plate 102B. In a
similar manner, the tab of plate 102B is inserted through the orifice in plate 102C and the tab of
plate 102C is inserted through the orifice in pate 102A and form lateral support structure 100.

The interlocking plates form a substantially triangular center portion 120 as shown.

[0066] A lead shaft 10 including a lateral support structure 100 according to an illustrative
embodiment of the present disclosure is shown in Figs. 6 and 7. The lateral support structure
100 is assembled from the three plates 102A-102C, as depicted in Figs. 4 and 5, and then slid
onto lead shaft 10. Once assembled and slid onto lead shaft 10, lateral support structure 100
cannot be disassembled until it is removed from the lead shaft 10. As shown in more detail in
Figs. 8 and 9, the plates 102A-102C are dimensioned such that center portion 120 is capable of
receiving the lead shaft 10 and such that lead shaft 10 is capable or rotating while lateral support
structure 100 remains stationary. The lead head portion 24 of shaft 10 may include an orifice 25

for receiving a screw or bolt for attaching an extension shaft to lead shaft 10 (Fig.9).

[0067] A lead shaft 10 including a lateral support structure 100 according to an illustrative
embodiment of the present disclosure is shown in Figs. 10 and 11 and includes an extension shaft
50 mounted thereto. Extension shaft 50 includes a distal end 42 having an opening dimensioned
for receiving the lead head end 24 of lead shaft 10. Distal end 42 of extension shaft 50 includes
an orifice extending there through corresponding to orifice 25 in lead shaft 10 (Fig. 9) so that a
locking bolt 44 can be passed through extension shaft 50 and lead shaft 10 locking the parts
together with a locking nut (not shown). As extension shaft 50 and lead shaft 10 are rotated,
helical plates 14 draw lead 10 down into the ground. Referring to Figs. 12 and 13, when lateral
support structure 100 makes contact with the ground, lateral support structure 100 slides up lead
shaft 10 until it abuts the union 51 between lead shaft 10 and extension shaft 50. As extension
shaft 50 and lead shaft 10 are further rotated, lateral support structure 100 is driven into the
ground to a desired depth.

[0068] A lead shaft 10 including a lateral support structure 100 according to an illustrative

embodiment of the present disclosure is shown in Figs. 14 and 15 and includes an extension shaft

10
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50 mounted thereto. According to this embodiment, a washer plate 140 is provided between
union 51 and lateral support structure 100. Washer plate 140 has an inner opening diameter
dimensioned to receive lead shaft 10 and such that washer plate 140 abuts union 51. Washer
plate 140 has an outer diameter that is larger than the center portion 120 (Fig. 8) of the lateral
support structure 100. The use of washer plate 140 allows the lateral support structure 100 to be
utilized in situations where the union 51 is small enough such that it would otherwise fit within

center portion 120 of lateral support structure 100.

[0069] A support structure according to another illustrative embodiment of the present
disclosure is shown in Figs. 16-22 and is referred to generally as lateral support structure 200.
Lateral support structure 200 according to the present illustrative embodiment is formed from
two interlocking plates 202 (Fig. 16). Each plate 202 is fabricated from steel or galvanized steel
that is bent at a ninety-degree angle 204 as shown. On either side of the ninety degree bend a
notch 206 is cut out of the plate 202. The width of notch 206 is slightly larger than the thickness
of the plate 202. Each notch 206 extends approximately half way across the width of plate 202.
Lateral support structure 200 is formed by aligning the notches of plate 202A with the notches of
plate 202B and sliding the two plates 202A and 202B together to form the lateral support
structure 200 as shown in Fig. 17. Lateral support structure 200 forms a center portion 208
dimensioned for receiving a shaft of a helical pile and such that the shaft is capable of rotating

within the center portion 208 (e.g., see Fig. 20).

[0070] A lead shaft 10 including a lateral support structure 200 according to an illustrative
embodiment of the present disclosure is shown in Figs. 18-22. Lateral support structure 200 may
be assembled on lead shaft 10 or may be assembled and then slid onto lead shaft 10, depending
on the particular application. For example, as shown in more detail in Figs. 20 and 21, lead shaft
10 includes lead head portion 24 that is the same dimension as the rest of the lead shaft 10.
Accordingly, in this case, lateral support structure 200 can be assembled and then slid onto lead
shaft 10. Lead head portion 24 includes an orifice 25 for receiving a locking bolt for attaching
an extension shaft. As shown in Fig. 20, center portion 208 of lateral support structure 200 is

dimensioned to receive lead shaft 10 such that lead shaft 10 is capable of rotating within center

11
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portion 208. Referring to Fig. 21, a lead head portion 24 of lead shaft 10 may include an orifice

25 used for attaching an extension shaft as described herein with respect to other embodiments.

[0071] Referring to Fig. 22, when lead shaft 10 is rotated, helical plates 14 screw the pile into
the earth with minimal disruption to the surrounding soil. Although not shown and not necessary
for a complete understanding of embodiments of the present disclosure, a pile screw drive may
be provided for rotating lead shaft 10. The pile screw drive generally includes a socket end
dimensioned to receive lead head portion 24. Lateral support structure 200 will abut the pile
screw drive socket and be driven into the ground as lead shaft 10 is rotated. It will be
appreciated that the earth into which the pile is driven may include several different types of
earth stratum. For example, as shown in Fig. 22, the earth may include a first layer of material
52 consisting of dirt, sand, clay, etc. and which may include grass 50 or other growth having
roots 56 extending therein. Because of its composition and because of root growth, this layer
tends to remain fairly soft, loose and movable. One or more lower layers of material 54 may
generally include a more rocky mixture of materials which tends to be harder and firmer. It will
be appreciated that although the lead end portion 12 of lead shaft 10 may be secure in these
lower layers of material 54, the first layer of material 52 may provide little if any lateral support
to the lead head portion 24. A lateral support structure 200 according to an embodiment of the
present disclosure is provided at lead head portion 24 and provides lateral support to the pile at a
position where little or none would otherwise be provided.

[0072] A support structure according to another illustrative embodiment of the present
disclosure is shown in Figs. 23-29 and is referred to generally as lateral support structure 300.
Lateral support structure 300 according to the present illustrative embodiment is formed from

two interlocking plates 302A and 302B as shown in Figs. 23A and 23B, respectively.

[0073] Referring to Fig. 23A, plate 302A is fabricated from a plate of steel or galvanized steel
that is bent at a ninety-degree angle 304A. On either side of the ninety-degree bend, a notch
306A is cut out of the plate 302A. The width of each notch 306A is slightly larger than the
thickness of the plate 302A. Each notch 306A extends approximately half way across the width

12
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of plate 302A. A section of plate 302A is removed from the corner portions opposite notches

306A, leaving diagonal corner edges 307A.

[0074] As shown in Fig. 23B, plate 302B is fabricated from a plate of steel or galvanized steel
that is bent at a ninety-degree angle 304B. On either side of the ninety degree bend a notch 306B
is cut out of the plate 302B. The width of each notch 306B is slightly larger than the thickness of
the plate 302B. Each notch 306B extends approximately half way across the width of plate
302B. A section of plate 302B is removed from the corner portions on the same side as notches

306B, leaving diagonal corner edges 307B.

[0075] Referring to Fig. 24, lateral support structure 300 is formed by aligning the notches

306A of plate 302A with the notches 306B of plate 302B and sliding the two plates 302A and
302B together to form the lateral support structure 300. Lateral support structure 300 forms a
center portion 308 dimensioned for receiving a shaft of a helical pile and such that the shaft is

capable of rotating within the center portion 308.

[0076] A lead shaft 10 including a lateral support structure 300 according to an illustrative
embodiment of the present disclosure will be described by reference to Figs. 25-29. Lateral
support structure 300 may be assembled on lead shaft 10 or may be assembled and then slid onto
lead shaft 10. For example, as shown in more detail in Figs. 25 and 28, lead shaft 10 includes
lead head portion 24 that has the same dimensions as the rest of the lead shaft 10. Accordingly,
in this case, lateral support structure 300 can be assembled and then slid onto lead shaft 10. Lead
head portion 24 includes an orifice 25 for receiving a locking bolt for attaching an extension
shaft. As shown in Fig. 27, center portion 308 of lateral support structure 300 is dimensioned to

receive lead shaft 10 such that lead shaft 10 is capable of rotating within center portion 308.

[0077] Referring to Fig. 29, when lead shaft 10 is rotated using a pile screw drive as described
above, helical plates 14 screw the pile into the earth with minimal disruption to the surrounding
soil. The diagonal corner edges 307 of lateral support structure 300 allow the lateral support
structure 300 to be driven into the ground easier than would otherwise be possible. It will be
appreciated that the earth into which the pile is driven may include several different types of

earth stratum. For example, as shown in Fig. 29, the earth may include a first layer of material

13
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52 consisting of dirt, sand, clay, etc. and which may include grass 50 or other growth having
roots 56 extending therein. Because of its composition and because of root growth, this layer
tends to remain fairly soft, loose and movable. One or more lower layers of material 54 may
generally include a more rocky mixture of materials which tends to be harder and firmer. It will
be appreciated that although the lead end portion 12 may be secure in these lower layers of
material 54, the first layer of material 52 may provide little if any lateral support to the lead head
portion 24. A lateral support structure 300 according to an embodiment of the present disclosure
is provided at lead head portion 24 and provides lateral support to the pile at a position where

little or none would otherwise be provided.

[0078] A lateral support structure 400 according to another illustrative embodiment of the
present disclosure is shown in Figs. 30 and 31. Lateral support structure 400 may be fabricated
from steel or galvanized steel. Lateral support structure 400 includes a center tube 408
dimensioned for receiving a shaft of a helical pile. Center tube 408 may be round, square,
triangular or any other shape suitable for the particular shaft to which lateral support structure
400 is to be used. Center tube 408 is dimensioned to receive the shaft such that the shaft is
rotatable therein. A plurality of fins 402 are welded to or otherwise extend from center tube 408.
Fins 402 may be shaped other than as shown. For example, the lower corners of the fins 402
may be removed such that the fins 402 are shaped as in the previous embodiment (e.g., Figs. 23-

29).

[0079] A lead shaft 10 including a lateral support structure 400 according to an illustrative
embodiment of the present disclosure is shown in more detail in Figs. 32-36. Lateral support
structure 400 may be slid onto lead shaft 10. For example, lead shaft 10 includes lead head
portion 24 that is the same dimension as the rest of the lead shaft 10. Accordingly, in this case,
lateral support structure 400 can be easily slid onto lead shaft 10. Lead head portion 24 includes
an orifice 25 for receiving a locking bolt for attaching an extension shaft. As shown in Fig. 34,
center portion 408 of lateral support structure 400 is dimensioned to receive lead shaft 10 such

that lead shaft 10 is capable of rotating within center portion 408.

14
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[0080] A lead shaft 10 having an extension shaft 50 mounted thereto and including a lateral
support structure 400 according to an illustrative embodiment of the present disclosure is shown
in Figs. 35-38. Extension shaft 50 includes a distal end 42 having an opening dimensioned for
receiving the lead head end 24 of lead shaft 10. Distal end 42 has an orifice extending there
through corresponding to orifice 25 in lead shaft 10 (e.g., see Fig. 33) so that a locking bolt 44
can be passed through extension shaft 50 and lead shaft 10 and locked together with a locking
nut (not shown). As extension shaft 50 and lead shaft 10 are rotated, helical plates 14 draw lead
shaft 10 down into the ground. When lateral support structure 400 makes contact with the
ground, lateral support structure 400 slides up lead shaft 10 until it abuts the union 51 between
lead shaft 10 and extension shaft 50 as shown in Figs. 37 and 38. As extension shaft 50 and lead
shaft 10 are further rotated, lateral support structure 400 is driven into the ground to a desired

depth.

[0081] The lateral support structures as described herein may be provided at several positions
on the helical pile. For example, as shown in Figs. 39 and 40, a lateral support structure (100,
200, 300, 400) such as one of those described above may be provided on one or more extension
shafts 50 in addition to or instead of the one provided on lead shaft 10. In this way, lateral
support can be provided to the shafts at different depths as may be desirable depending upon soil

conditions.

[0082] According to illustrative embodiments of the present disclosure, structural supports
may be added to the helical piles and lateral supports described herein and utilized to support
foundational structures, such as for example concrete slabs, wood beams and metal beams. For
ease of description, the present disclosure describes the structural supports in relation to concrete
slabs. A structural support according to an illustrative embodiment of the present disclosure is
depicted in Figs. 41-45 and is referred to herein generally as support 500. The support 500 may
comprise a jack plate assembly 501 used to mount a concrete slab 502 to a helical pile. The slab
502 has a base 504 extending therefrom and an orifice 516 extends through the slab and base.

According to embodiments of the present disclosure as described herein, the supports 500 may
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be fabricated from a high strength, rigid material sufficient to support the foundational structure,

e.g., a concrete slab. Non-limiting examples of such materials include steel and galvanized steel.

[0083] The jack plate assembly 501 according to an embodiment of the present disclosure is
depicted in Figs. 45-47. The jack plate assembly 501 includes a lower hollow receiver portion
510 including a space 520, seen in Fig. 45, dimensioned for receiving an end portion of a lead
shaft or extension shaft extending above the ground. Hollow receiver portion 510 is generally
cylindrical and round in cross section. However, it will be appreciated hollow receiver portion
510 may have a cross sectional shape other than round including square, rectangular, oval,
triangular, etc. Plate 512 is welded or otherwise mounted to an end of hollow receiver portion
510. A threaded jack screw 506 includes a proximate end laterally restrained or otherwise
positioned relative to the plate 512 and a distal end includes hexagonal head 507. A jack plate
518 has a threaded orifice extending there through and is capable of moving up and down jack
screw 506 by rotation of the jack screw in the counter clockwise and clockwise directions. As
depicted in Figs. 43 and 45, slab 502 and base 504 have an orifice 516 extending there through
for receiving the jack screw 506. According to an embodiment of the present disclosure, orifice
516 may be dimensioned to receive a socket wrench dimensioned to accept hexagonal head 507.
The base 504 forms around jack plate 518 when the slab is poured or positioned relative to the
jack plate assembly 501 so that the jack plate 518 supports the slab 502 and the base 504. The
jack screw 506 can then be rotated in the clockwise or counter clockwise directions to adjust the

height of slab 502.

[0084] A jack plate assembly 531 according to another illustrative embodiment of the present
disclosure is depicted in Figs. 48-50. The jack plate assembly 531 includes a lower hollow
receiver portion 530 dimensioned for receiving an end portion of a lead shaft or extension shaft
extending above the ground. The hollow receiver portion 530 is generally cylindrical and round
in cross section. However, it will be appreciated hollow receiver portion 530 may have a cross
sectional shape other than round including square, rectangular, oval, triangular, etc. Plate 522 is
laterally restrained or otherwise positioned relative to the hollow receiver portion 530. A

threaded jack screw 526 includes a proximate end welded or otherwise attached to plate 522 and
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a distal end includes a hexagonal head 527. A jack plate 528 has a threaded orifice extending
there through and is capable of moving up and down jack screw 526 by rotating jack screw 526
in the counter clockwise and clockwise directions. As shown, the edges of jack plate 528 are
tapered. Prior to pouring of the slab 572 and base 574, the jack plate 528 is positioned on the
end portion of the lead shaft or extension shaft. The jack screw 526 can be rotated in the

clockwise or counter clockwise directions to adjust the height of slab 572.

[0085] As noted above, the supports described herein may be fabricated from a high strength,
rigid material, such as steel or galvanized steel. If made from galvanized steel, it is desirable to
include an orifice 524 in hollow receiver portions 510 (Fig. 45), 530 (Figs. 48-50). During the
manufacturing process, the portions of the supports are hot dipped galvanized. Orifice 524
allows the liquid zinc to escape. Without the orifice 524, when the jack plate assembly 531 is
dipped in the liquid zinc, the zinc could pool and solidify in hollow receiver portion 530 creating
a “block”. Since zinc is a relatively expensive material, such a “block” would result in a waste
of money and could hinder the part from fully functioning since the “block” would act as an

obstruction.

[0086] According to illustrative embodiments of the present disclosure, the helical piles and
lateral supports along with the structural supports (e.g., support 500) described herein may be
used to support relatively large structures or platforms. For example, as shown in Figs. 51 and
52, a plurality of helical piles 600 including lateral supports 602 may be driven into the ground at
suitable positions to support a concrete slab 612. For example, helical piles 600 are driven into
the ground at positions corresponding to the points 603 indicated in Fig. 52. Holes may be
provided at points 603 dimensioned for receiving a socket wrench sized to accept hexagonal
head 507, 527 (see Figs. 46-49). Supports including jack plate 518, 528 as described herein may
then be placed on top of each pile 600 utilizing the jack screw mechanism described above. The
slab 612 can then be poured around jack plate 518, 528. If necessary, utilizing the jack screw
mechanism described above, a socket wrench can then be inserted through the holes at points

603 and onto hexagonal heads 507, 527 for rotating jack screws 506, 526 so that the slab 612
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may be finely adjusted up or down. Platform 612 will thus be elevated above the soil surface

and level.

[0087] The lateral supports as described herein effectively provide support to prevent or
minimize lateral movement of the shafts in the soil. Utilizing lateral supports as described
herein, the shafts for helical piles or anchors can be more effectively stabilized to provide a more
secure base for structures. The particular configuration of the lateral supports as well as the
diameters and/or shape of the openings in the center portions thereof for receiving the shafts,
may depend upon the particular piles being utilized which will generally depend on the load the
piles are to bear, and the soil conditions. Accordingly, it will be understood that various
modifications can be made to the embodiments of the present disclosure herein without departing
from the spirit and scope thereof. Therefore, the above description should not be construed as
limiting the disclosure, but merely as embodiments thereof. Those skilled in the art will envision
other modifications within the scope and spirit of the disclosure as defined by the claims

appended hereto.
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CLAIMS

What is claimed is:

1. A lateral support for a shaft of a helical pile, the lateral support comprising:
a tubular portion for receiving the shaft; and

a plurality of fins extending from the tubular portion.

2. The lateral support according to claim 1, wherein the tubular portion has a triangular

cross-section.

3. The lateral support according to claim 1, wherein the tubular portion has a square cross-

section.

4. The lateral support according to claim 1, wherein the tubular portion has a circular cross-

section.

5. The lateral support according to claim 1, wherein each of the plurality of fins comprises

an interlocking plate.

6. The lateral support according to claim 5, wherein each interlocking plate comprises a
receiver and a coupling, wherein the receiver of each interlocking plate is dimensioned for
receiving a coupling of another interlocking plate.

7. The lateral support according to claim 6, comprising three interlocking plates.

8. The lateral support according to claim 7, wherein the tubular portion is formed by

interlocking the three interlocking plates.
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9. The lateral support according to claim 8, wherein the interlocking plates cannot be

unlocked without removing the shaft from the tubular portion.
10. A structure for providing lateral support for a shaft of a helical pile, the structure
comprising:

a plurality of interlocking members, each interlocking member comprising a receiver and
a coupling, wherein the receiver of each interlocking member is dimensioned for receiving a

coupling of another interlocking member.

11. The structure according to claim 10, wherein the plurality of interlocking members when

interlocked form an opening for receiving the shaft.

12. The structure according to claim 11, wherein the plurality of interlocking members

cannot be unlocked without removing the shaft from the opening.

13. The structure according to claim 12, wherein the interlocking members comprise plates.

14. The structure according to claim 13, wherein the plates comprise at least one of steel and

galvanized steel.

15. The structure according to claim 11, wherein the opening has a triangular cross-section.

16. The structure according to claim 11, wherein the shaft is rotatable within the opening.

17. A lateral support for a shaft of a helical pile, the lateral support comprising:

a plurality of interlocking plates; and

a plurality of fins for providing lateral support.
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18. The lateral support according to claim 17, wherein the each of the plurality of fins has a

diagonal corner portion.

19. The lateral support according to claim 17, wherein the tubular portion has a square cross-
section.
20. The lateral support according to claim 18, wherein the plurality of fins extend from a pair

of plates, each plate bent at substantially a right angle.

21. The lateral support according to claim 20, wherein each of the plates has a notch

extending approximately half way across its width.

22. The lateral support according to claim 21, wherein each notch is slightly wider than a
width of the plates.
23. The lateral support according to claim 22, wherein the plates interlock.

24. The lateral support according to claim 22, wherein the plates interlock by aligning the

notches on a first plate with the notches on a second plate.
25. A support for supporting a structure utilizing a helical pile, the support comprising:
a mount for mounting the structure to the helical pile; and
an adjuster for adjusting a height of the structure relative to the helical pile.
26. The support according to claim 25, wherein the adjuster comprises a jack plate assembly.
27. The support according to claim 26, wherein the jack plate assembly comprises a threaded

jack screw and a threaded jack plate, wherein the threaded jack plate receives the threaded jack

SCIrew.
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28. The support according to claim 27, wherein at least one of the jack screw and the
threaded jack plate are rotated relative to the other to adjust the height of the support plate

relative to the helical pile.

29. The support according to claim 27, wherein the support plate includes a recess for

receiving the threaded jack plate.

30. The support according to claim 29, wherein the support plate includes an orifice for

receiving the jack screw.

31. The support according to claim 29, wherein the threaded jack plate is permanently

molded into the support.

32. The support according to claim 27, wherein the threaded jack screw includes a hexagonal

distal end.
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