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BREAK-AWAY SCREW GROUND ANCHOR

Field of the Invention

[0001] The present invention is directed to a ground anchor and to a
method of driving a ground anchor into the ground. The invention is
particularly directed to a ground anchor having a breakable tip to assist

in driving the ground anchor into soils having different densities.

Background of the Invention

[0002] Ground anchors are commonly used to support various
structures and for use by utilities for anchoring supports, utility poles,
and the like. The anchors often have an elongated shaft with a square or
round cross-section. A top end of the shaft has a drive connection for

coupling to a rotating drive assembly. The bottom, ground engaging end
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has one or more helical outwardly extending load bearing plates fixed to
a hub.

[0003] One examples of a screw anchor is disclosed in U.S. Patent No.
4,334,392 to Dziedzic. This device is a modular screw anchor having an
elongated rod with one or more specialized anchor members. The shaft
also includes an obliquely oriented beveled earth penetrating lead to
facilitate installation in rock soils. The anchor has a tubular, rod-
receiving hub having a polygonal cross-section. An outwardly extending
helical blade is fixed to the hub.

[0004] U.S. Patent No. 5,408,788 to Hamilton et al. discloses a screw
anchor having a hollow hub for receiving a wrench. A helical, load
bearing element projects outwardly from the hub. An elongated, pointed
spade extends from the end away from the hub. The spade has two
diametrically opposed angular cutting margins on opposite sides of the
hub.

[D005] One example of a prior device is disclosed in U.S. Patent No.
4,617,692 to Bond et al. which discloses a drilling tip and expansion
anchor for drilling a hole in a wall. The threaded shaft is rotated in a
first direction to expand the anchor with a drill tip attached to the end of
the shaft. The shaft is then rotated in the opposite direction to unscrew
the shaft from the tip.

[0006] U.S. Patent No. 4,750,571 to Geeting discloses a drilling
apparatus having a disposable tip. A disposable cutting tip is attached
to the auger section which is positioned within the ground screen. The
tip is attached to the auger by a shear pin or bolt. The shear pin breaks
when the auger is removed from the ground thereby leaving the drill tip

in the ground.
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[0007] U.S. Patent No. 4,898,252 to Barr discloses a cutting tip for a
rotary drill bit. The drill bit includes a wear surface attached to a
plurality of plates forming the carrier for the cutting element. As the
cutting edge wears, the plates break away to increase the clearance of
the rear portion of the cutting edge and reducing the size of the wear
surface to reduce the resistance to drilling.

[0008] U.S. Patent No. 5,899,123 to Lukes discloses a threaded
fastener having a drill point connected to the threaded fastener by a
frangible line. The drill tip drills a hole through the work piece until the
drill tip engages an inclined surface thereby causing the drill tip to break
away from the threaded fastener.

[0009] U.S. Patent No. 6,588,515 to Wentworth et al. discloses a rock
drilling bit with a plurality of cutting teeth raked into the cut of the
drilling bit. The teeth are angled at about 30° to provide the shear
cutting force. The arrangement of the teeth reduces shock and vibration
applied to the housing.

[0010] U.S. Patent No. 7,182,556 to Takiguchi et al. discloses a drill
with a disposable insert tip. The drill has a drill main body and an insert
that is attached to the main body. The end of the main body has a
plurality of guiding grooves shown in Figure 2. The removable tip has
convex portions that engage the guiding grooves. The drill does not have
a frangible or break away portion.

[0011] U.S. Patent No. 8,109,700 to Jordan et al. discloses a
replaceable tip for a bit or auger. As shown in Figure 1, the replaceable
tip has a threaded shaft that is threaded into the threaded bore in the

shaft of the auger. In the embodiment shown in Figure 5, the auger has
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an end portion that is removably coupled to the shaft of the auger. The
tip of the auger does not include a frangible portion.

[0012] While these prior devices have generally been suitable for their
intended purpose, there is a continuing need in the industry for

improved ground anchors.

Summary of the Invention

[0013] The present invention is directed to a screw ground anchor and
assembly for driving the ground anchor into the ground. The invention
is particularly directed to a screw ground anchor having a breakable tip
that breaks under stress while penetrating the ground to form a blunt
angled tip adapted for penetrating dense soil and rock.

[0014] The ground anchor of the invention has a ground engaging end
forming a pointed tip that is able to stabilize the anchor and to penetrate
the ground by a drive assembly in softer soils. The ground engaging end
with the pointed tip has angled faces that are able to penetrate the
ground in various soil and rock conditions. The ground anchor also
includes a hub with a helical load bearing screw for supporting a load
and/or anchoring cables or other structures.

[0015] Accordingly, one aspect of the invention is to provide a ground
anchor and screw that is able to penetrate the ground to support a load
or anchor a structure where the ground anchor can be used in hard and
soft soils without the need to replace the tip during use and installation
when different soil and rock conditions exist.

[0016] The invention is also directed to a ground anchor that can be
used with conventional driving apparatus without the need to modify the

existing drive or drilling apparatus.
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[0017] Another feature of the invention is to provide a ground anchor
having a blade with a tip that can be used in softer soils at the surface
and is also able to efficiently penetrate the harder subsoil without the
need to replace the drilling tip or to remove the assembly from the
ground to change the assembly or anchoring members.

[0018] The screw ground anchor assembly of the invention has a hub
with a load bearing helical screw and a ground engaging end that is able
to penetrate the ground to drive the load bearing screw into the ground
to a depth necessary to support the desired load or anchor the intended
structure.

[0019] The screw ground anchor of the invention has a blade extending
axially from the assembly where the blade has side faces that converge to
a pointed tip. The pointed tip can have a blunt, flat surface extending
substantially perpendicular to a longitudinal axis of the anchor. The
blade has two opposing major faces that converge toward the tip and two
minor faces that also converge toward the tip. In one embodiment of the
invention, the blade has a frangible end portion at the distal end that can
break away under a predetermined torque and stress produced by the
driving assembly as the blade penetrates the ground. The frangible end
portion is able to provide an axial end face with a larger ground engaging
surface area with an angled face that is able to penetrate harder soils
and rock compared to the smaller pointed tip. The ground engaging axial
surface formed by the frangible end portion has an angled face extending
at an incline with respect to the longitudinal axis of the anchor.

[0020] The side faces of the blade can have a frangible portion formed
therein that is able to break under the torque produced by the drive

assembly and the resistance to the ground to expose and form the new
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ground engaging end. The frangible portion allows the end portion to
break away when harder soils are contacted during the installation of the
ground anchor without the need to remove the ground anchor from the
ground or assembly from the ground when hard soils are encountered.
The ground anchor is able to drill past and around the broken separated
end so that it is not necessary to remove the broken end from the
ground. The broken end of the ground anchor can be left in the ground
along with the remaining debris.

[0021] At least one of the side faces of the blade can have a groove
formed therein extending across the face to define the frangible portion
and breakable end portion. In one embodiment, the blade has the two
opposing major surfaces each formed with a groove to define a frangible
line extending between the grooves that can break under a
predetermined load or torque to expose a new surface for penetrating the
ground, thereby enabling the ground anchor to continue penetrating the
ground. In one embodiment, the groove extends transversely across the
blade along a plane perpendicular to a center axis of the ground anchor.
In another embodiment, the groove can extend across the blade along a
line that is oriented diagonally with respect to the longitudinal axis of the
ground anchor.

[0022] The ground anchor in another embodiment can have a serrated
edge formed at the groove forming the frangible portion to expose
serrated teeth when the breakable end portion separates from the blade.
[0023] These and other aspects of the invention are basically attained
by providing a ground anchor comprising a shaft adapted for coupling to
a drive assembly to rotate the ground anchor. A body portion is

integrally formed with the shaft, The body has a dimension greater than
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the shaft. The body has a top side coupled to the shaft and a ground
engaging bottom side. A blade projects downwardly from the bottom side
of the body portion. The blade has first and second major faces
converging to an axial face at a distal end of the blade from a first cutting
edge. First and second minor faces extend between the major faces and
converge toward the axial face at the distal end. The blade has a
frangible portion for breaking an end portion of the blade from the
ground anchor to form a second cutting edge.

[0024] The various features and advantages of the invention are also
attained by providing a ground anchor adapted for driving into the
ground. The ground anchor comprises a hub having a radially
extending, helical load bearing member. The load bearing member
extends outward from the hub and has a leading edge and a trailing
edge. A body portion with a top side is coupled to a bottom end of the
hub and a bottom side facing away from the hub in an axial direction
with respect to the hub. A blade projects axially downward from the
bottom side of the body portion. The blade has first and second major
faces and first and second minor faces extending between the major
faces. Each of the major and minor faces converge to a distal end having
a first axial face. The blade has a frangible portion to break an end
portion from the blade to expose a ground engaging second axial face
having a dimension and surface area greater than the first axial face.
[0025] The objects and advantages of the invention are further attained
by providing a method of anchoring a structure to the ground. The
method comprises driving a ground anchor into the ground to a first
depth. The ground anchor has a hub with a radially extending helical

load bearing member. The load bearing member extends outward from
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the hub and has a leading edge and trailing edge. A body portion with a
top side is coupled to a bottom end of the hub and an axially facing
bottom side faces away from the hub. A blade projects from the bottom
side of the body portion. The blade has first and second major faces and
first and second minor faces extending between the major faces. Each of
the major and minor faces converge to a distal end having a substantially
blunt axial face with a first dimension. The method further comprises
driving the ground anchor into the ground to a second depth whereby a
breakable end portion of the blade breaks free of the tip to expose a
second blunt axial face having a second dimension greater than the first
dimension without removing the ground anchor or broken end portion
from the ground. The structure is then coupled to the ground anchor.
[0026] The various objects, advantages and salient features of the
invention will become apparent from the annexed drawings and detailed

description of the invention which form part of the original disclosure.

Brief Description of the Drawings

[0027] The following is a brief description of the drawings, in which:
[0028] Figure 1 is a side view of the ground anchor during installation
into the ground;

[0029] Figure 2 is an exploded view of the ground anchor and
installation assembly in one embodiment of the invention,;

[0030] Figure 3 is an exploded view of the ground anchor showing the
screw tip and hub;

[0031] Figure 4 is a front view of the screw ground anchor in a first

embodiment;
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[0032] Figure 5 is a side view of the screw ground anchor showing the
tip section removed;

[0033] Figure 6 is a side view of the screw ground anchor during
installation in the ground;

[0034] Figure 7 is a side view of the screw ground anchor during
installation after the tip section separates;

[0035] Figure 8 is a perspective view of the screw ground anchor;
[0036] Figure 9 is a front view of the screw ground anchor;

[0037] Figure 10 is a side view of the screw ground anchor;

[0038] Figure 11 is a rear view of the screw ground anchor;

[0039] Figure 12 is an end view of the screw ground anchor;

[0040] Figure 13 is a rear view of the screw ground anchor with the tip
section separated;

[0041] Figure 14 is a side view of the screw ground anchor with the tip
section separated;

[0042] Figure 15 is a front view of the screw ground anchor with the
tip section removed;

[0043] Figure 16 is a side view of the screw ground anchor in a second
embodiment of the invention;

[0044] Figure 17 is a front view of the screw ground anchor of Figure
16;

[0045] Figure 18 is a side view of the screw ground anchor of Figure 16
with the tip section removed; and

[0046] Figure 19 is a front view of the screw ground anchor of Figure
18.
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Detailed Description of the Invention

[0047] The present invention is directed to a screw ground anchor for
penetrating the ground for anchoring or supporting a structure. As
shown in Figures 1 and 2, the ground anchor 10 is driven into the
ground to a selected depth using a commercially available drilling
apparatus 12. The drilling apparatus in the embodiment shown includes
a drive member 14 having a square cross-section for mating with the
ground anchor 10. Once the ground anchor is driven into the ground,
the drive member 14 is removed. An anchoring rod 16 is coupled to the
ground anchor and is connected to a guy wire for anchoring the intended
structure. Examples of drilling apparatus and anchoring assemblies are
disclosed in U.S. Patent Nos. 4,334,392, 5,408,788 and 5,575,122,
which are hereby incorporated by reference in their entirety.

[0048] Referring to Figures 3-15, the ground anchor 10 includes a
ground engaging lead 18 and a hub 20. The lead 18 and hub are
coupled together as shown in Figures 4 and 5 by welding. The hub 20 as
shown in Figure 8 has a substantially square cross-section with a hollow
interior for receiving the drive member 14. The hub 20 has a top end 24
for mating with the drive member 14 and a bottom end 26 coupled to the
ground engaging lead 18. As shown in Figures 3 and 4, a helical screw
28 is fixed to the outer face of the hub 20 for penetrating the ground and
anchoring and/or supporting the structure. The helical screw 28 has a
dimension sufficient to anchor the desired structure. In one
embodiment, the helical screw has a leading edge 30 that is coupled to a
portion of the ground engaging lead 18 and a trailing edge 32 towards
the top end 24 of the hub 20.
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[0049] The ground engaging lead 18 of the ground anchor 10 has a
body portion 34 with a top face 36 and bottom face 38. The top face 36
of body portion 34 includes a shaft 40 extending axially in an upward
direction. The shaft 40 has a substantially cylindrical shape with an
axial bore 42 as shown in Figure 8. The axial bore 42 is typically
provided with internal threads 44 for mating with the anchor rod 16. As
shown in Figures 3 and 4, the body portion has an outer dimension
corresponding substantially to the dimension of the hub 20 and is
coupled to the hub 20 by suitable means such as welding.

[0050] A ground engaging blade 46 extends axially from the bottom
face 38 of the body 34. As shown in the drawings, blade 46 has tapered
sides that converge to an axial end face 48 at a distal end of the blade
46. Blade 46 has a first major face 50 and a second opposing major face
52 that converge toward the axial end 48 and a first minor face 54 and a
second minor face 56 that converge to the axial end 48. The axial end
face 48 typically has a flat surface lying in a plane perpendicular to the
longitudinal axis of the anchor and blade for forming a cutting edge.
[0051] The body 34 has an enlarged area with an outwardly facing
surface 58 extending axially downward from the hub 20. The bottom
surface of the body 34 in the area of the enlarged portion forms an
inclined surface 60 that extends from the first minor face to the second
minor face as shown in Figure 5. The outer surface 58 forms a support
surface for the leading edge of the helical screw 28.

[0052] The blade 46 has a substantially trapezoidal shaped cross-
section. The first major face 50 and second major face 52 are inclined
with respect to each other and the first minor face 54 and second minor

face 56 are inclined with respect to each other. The first and second
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minor faces are also formed at an incline with respect to the first and
second major faces. The trapezoidal shaped blade forms a first cutting
edge 62 formed between the first major face 50 and first minor face 54,
and a second cutting edge 64 formed between the second major face 52
and the second minor face 56.

[0053] Referring to Figures 3 and 4, the blade 46 has a frangible
portion 66 formed by a groove 68 in the first major face 50. The groove
68 has a longitudinal dimension extending diagonally with respect to the
longitudinal center axis 70 of the ground anchor 10. In the embodiment
shown, the groove 68 is formed by two parallel opposing surfaces 72 to
form a break line 74 extending across the blade 46.

[0054] In the embodiment shown, the axial end face 48 of the blade 46
has a substantially flat surface extending perpendicular to the center
axis 70 to form a blunt end. As shown in Figures 3 and 4, the blade 46
is oriented on the body portion 34 such that the base portion 76 is
positioned in the center of the body portion 34. The axial end face 48 is
off-center from the center axis 70 such that the innermost edge 78 of the
blade 46 is aligned with the center axis 70 or slightly outside the center
axis such that the axial end face 48 rotates about the center axis in a
circular path during rotation of the ground anchor 10. The axial end 48
has a surface area and dimension that is able to penetrate the soil
during the initial phase of the installation of the ground anchor in the
ground and allow the blade 46 to penetrate the ground to prevent the
ground anchor from moving or walking from the intended penetration
site until the ground anchor is able to penetrate the ground.

[0055] The groove 68 in the blade 46 forms a frangible break line 74
that causes the end portion 80 to break away from the blade 46 when
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the ground anchor contacts hard soil or rock. The end portion 80 breaks
away to from an end face 82 that has a surface area larger than the axial
end face 48 where the end face 82 is formed at an incline with respect to
the center axis 70 as shown in Figure 5. The end face 82 defines a
cutting edge of the anchor. As shown in Figures 6 and 7, the ground
anchor 10 is driven into the ground by a suitable drive assembly. As the
depth of the ground anchor increases and harder soil and rock are
contacted, the torque and stress on the end portion 80 causes the end
portion 80 to break away from the blade to expose the end face 82. The
larger surface area and angled face of the end face 82 enables the ground
anchor to penetrate hard and rocky soils more easily than the pointed
blade with the smaller surface area of the axial end 48. The broken end
portion 80 remains in the ground as the ground anchor 10 penetrates
deeper into the ground to the selected depth.

[0056] In a second embodiment of the invention shown in Figures 8-
15, the ground anchor 90 is similar to the embodiment of Figures 1-7.
The ground anchor 90 includes a ground engaging lead 92 coupled to a
hub 94 with a helical ground engaging screw 94. The shape and
dimensions of the ground engaging lead, hub and screw are substantially
the same as in the embodiment of Figures 1-7.

[0057] In the embodiment shown, the ground engaging lead 92
includes a blade 98 having a first major face 100, and an opposing
second major face 102. A first minor face 104 and second minor face
106 extend between the first major face 100 and the second major face
102 to define the blade 98 with a substantially trapezoidal shaped cross-
section as in the previous embodiment. Each of the major faces 100 and

102 and each of the minor faces 104 and 106 converge to form a pointed
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axial end 108 to form a ground engaging tip. The axial end 108 has a
substantially flat surface formed in a plane substantially perpendicular
to the longitudinal axis 110 of the ground engaging anchor 90. As in the
previous embodiment, the axial end 108 is off-center from the
longitudinal axis 110 such that the axial end rotates in a circular path
adjacent to or outside the longitudinal axis 110.

[0058] Referring to Figure 9, the first major face 100 includes a first
longitudinal groove 112 having a substantially V-shape extending
diagonally across the first major face 100 with respect to the longitudinal
axis 110. The groove 112 divides the blade 98 into an upper portion 114
and a breakable end portion 116 along a frangible break line 118. The
first groove 112 is formed by an upper face 120 having a longitudinal
dimension extending across the width of the blade 98 and a transverse
dimension extending at an inclined angle towards the distal end of the
blade 98 and at an incline with respect to the longitudinal axis 110. The
first groove 112 is also formed by a lower face 122 having a transverse
dimension extending substantially perpendicular to the longitudinal axis
110 and intersecting the upper face 120. The first groove 112 extends
along the first major face 100 between the first minor face 104 and the
second minor face 106.

[0059] The second major face 102 includes a second groove 124 that is
axially spaced from the first groove 112 towards the axial end 108 and
substantially parallel to the first groove 112. As shown in Figure 9, the
second groove 124 is formed by a first upper face 126 and a second lower
face 128 to form a substantially V-shaped groove. The first upper face
126 lies in a plane substantially parallel to the second lower face 122 of

the first groove 112 and is axially spaced from the lower face 122 towards
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the axial end 108 with the break line 118 extending between them. The
second lower face 128 of the second groove 124 extends at an inclined
angle with respect to the first upper face 126. The second lower face 128
has a longitudinal dimension extending diagonally across the second
major face 102 and has a transverse dimension formed at an incline with
respect to the longitudinal axis 110. In the embodiment shown, the
second lower face 128 lies in a plane substantially parallel to the first
upper face 20 of the first groove 112 to form the break line 118
substantially lying in the plane of the first upper face 120 and the second
lower face 128.

[0060] During use, the ground anchor 90 is connected to a rotary drive
assembly as in the previous embodiment and driven into the ground by
the rotational driving force of the drive apparatus. The blunt axial end
108 initially penetrates the soil at the surface for driving the ground
anchor 90 into the ground. As the ground anchor 90 is driven to greater
depths, the stress on the breakable end portion 116 of the blade 98
causes the end portion 116 to break away from the upper portion 114
along the break line 118.

[0061] In the embodiment shown, the break line 118 typically extends
substantially in the plane of the first upper face 120 to the inner edge of
the first upper face 126 of the second groove 124 as shown in Figures
13-15. The breakable end portion 116 breaks free from the upper
portion 114 to form a broken face 130 extending between the upper face
120 of the first groove 112 and the second lower face 128 of the second
groove 124 as shown in Figures 14 and 15. In this embodiment, the
broken face 130 is substantially aligned with the upper face 120. The

upper face 126 of the second groove becomes the ground engaging
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surface for penetrating denser soil and rock that cannot be effectively
penetrated by the axial end 118 of the blade 98. The first upper face 126
of the second groove has a longitudinal dimension and surface area
greater than the longitudinal dimension and surface area of the axial end
108 for effectively penetrating dense soil and rock. The resulting cutting
end of the anchor is formed by the faces 130 and 120 and the second
major face 102 converging toward the face 126 which now forms the
ground engaging axial face.

[0062] As shown in Figure 13, the first upper face 126 forming the
cutting edge of the ground anchor 90 has an innermost edge 132 aligned
with the longitudinal center axis 110 and the longitudinal ends at the
respective first and second minor faces 104 and 106 spaced radially
outward from the longitudinal center axis 110. The longitudinal end of
the upper face 126 at the first minor face 104 is spaced radially inward
from the body portion 134 and spaced outwardly from the longitudinal
center axis 110 a first distance and the longitudinal end of the upper
face 126 at the second minor face 106 is spaced from the longitudinal
center axis 110 a second distance greater than the first distance. As
shown in Figure 14, the longitudinal end of the face 126 at the second
minor face 106 forms a pointed end of the ground engaging end of the
blade 98 that revolves in a circular path around the longitudinal center
axis 110. The face 126 forming the cutting edge of the blade 98 is
formed at an incline with respect to the longitudinal axis 110 compared
to the axial end 108 forming a face lying in a plane substantially
perpendicular to the longitudinal axis 110. The face 126 forms a ground
engaging axial face having a surface area that is greater than the surface

area of the axial end 108 formed by the breakable end portion 116.
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[0063] Another embodiment shown in Figures 16-19 are similar to the
embodiment of Figures 3-5 so that the same parts and components are
identified by the same reference number with the addition of a prime. In
the embodiment of Figures 16-19, the ground anchor 140 includes a
ground engaging lead 18’, a hub 20’ and a helical screw 28’ as in the
embodiment of Figures 3-5. A blade 46’ having an axial end 48’ extends
from a body portion 34°. The blade 46’ has a first major face 50’ and an
opposing second major face 52’ with a first minor face 54’ and a second
minor face 56’ extending between the first and second major faces 50’
and 52’. The groove 68’ is formed in the first major face 50’ in a manner
similar to the previous embodiment.

[0064] The upper edge 142 of the groove 68’ is formed with a serrated
edge to define a plurality of teeth 146. As in the previous embodiment,
the groove 68’ defines a break line 74’ extending diagonally across the
blade 46°’. As the ground anchor 140 is driven into the ground, the
stress and torque applied to the end portion 80’ of the blade 46’ breaks
along the break line 74’ to expose the teeth 146. As shown in Figure 18,
the break line 74’ forms the ground engaging cutting edge with the teeth
146 extending diagonally with respect to the longitudinal axis of the
ground anchor.

[0065] While various embodiments have been chosen to illustrate the
invention, it will be understood by those skilled in the art that various
changes and modifications can be made without departing from the spirit

and scope of the invention as defined in the appended claims.
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WHAT IS CLAIMED IS:

1. A ground anchor comprising:

a shaft adapted for coupling to a drive assembly to rotate said
ground anchor;

a body portion integrally formed with said shaft, said body having
a dimension greater than said shaft, said body having a top side coupled
to said shaft and a ground engaging bottom side; and

a blade projecting downwardly from said bottom side of said body
portion, said blade having first and second major faces converging to an
axial face at a distal end of said blade to form a first cutting edge, and
first and second minor faces extending between said major faces and
converging toward said axial face at said distal end, said blade having a
frangible portion for breaking an end portion of said blade from said

ground anchor to form a second cutting edge.

2. The ground anchor of claim 1, further comprising

a hub coupled to said top side of said body portion, said hub
having an axial opening for coupling with a rotatable drive member for
driving said ground anchor into the ground, and a helical load bearing

member extending outwardly from said hub.

3. The ground anchor of claim 1, wherein

said distal end of said tip has a first blunt axial end face with a
first dimension; and

said broken end portion exposing a second blunt axial end face

having a dimension greater than said first dimension.
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4. The ground anchor of claim 3, wherein
said frangible portion is defined by a first transverse groove in said

first major face.

S. The ground anchor of claim 4, wherein

said first transverse groove extends at an incline with respect to a
longitudinal axis of said blade, said first transverse groove forming said
second blunt axial end face at an incline with respect to the longitudinal

axis of said blade.

6. The ground anchor of claim 5, wherein
said first transverse groove has a serrated edge whereby said

second blunt axial end face has a serrated ground engaging edge.

7. The ground anchor of claim 5, further comprising
a second groove formed in said second major face and extending

substantially parallel to said first groove.

8. The ground anchor of claim 7, wherein

said first groove has an inclined face extending at an incline with
respect to the longitudinal axis of said blade; and

said second groove has an inclined face extending at an incline
with respect to the longitudinal axis, said inclined face of said first groove
being substantially aligned with said inclined face of said second groove

to define a break line therebetween.

9. The ground anchor of claim 7, wherein
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said first groove has an inclined face extending from said first
major surface toward said second major surface, and

said second groove has an inner face lying in a plane substantially
perpendicular to said longitudinal axis of said tip,

wherein said second blunt axial face is defined by said inclined

face of said first groove and said inner face of said second groove.

10. A ground anchor adapted for driving into the ground, said
ground anchor comprising:

a hub having a radially extending, helical load bearing member,
said load bearing member extending outward from said hub and having a
leading edge and a trailing edge;

a body portion having a top side coupled to a bottom end of said
hub and a bottom side facing away from said hub in an axial direction
with respect to said hub; and

a blade projecting axially downward from said bottom side of said
body portion, said blade having first and second major faces and first
and second minor faces extending between said major faces, each of said
major and minor faces converging to a distal end having a first axial face,
said blade having a frangible portion to break an end portion from said
blade to expose a ground engaging second axial face having a dimension

and surface area greater than said first axial face.

11. The ground anchor of claim 10, wherein
said first axial face lies in a plane substantially perpendicular to a

longitudinal axis of said ground anchor.
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12. The ground anchor of claim 11, wherein
said second axial face lies in a plane extending at an incline with

respect to the longitudinal axis of said ground anchor.

13. The ground anchor of claim 10, wherein
said frangible portion is defined by a first transverse groove in said

first major face.

14. The ground anchor of claim 13, wherein
said first transverse groove extends diagonally with respect to said

longitudinal axis of said ground anchor.

15. The ground anchor of claim 14, wherein

said first transverse groove has a serrated edge.

16. The ground anchor of claim 14, further comprising
a second groove on said second major face and aligned with said

first groove.

17. The ground anchor of claim 16, wherein

said first groove has a first face with a longitudinal dimension
extending at an incline diagonally across said first major face with
respect to the longitudinal axis of said blade of said ground anchor, and

said second groove has a first face extending at an incline
diagonally across said first major face with respect to the longitudinal

axis of said blade of said ground anchor.
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18. The ground anchor of claim 17, wherein

said first face of said first groove has a transverse dimension lying
in a plane substantially perpendicular to said longitudinal axis of said
blade, and has a second face intersecting with said first face whereby
said first groove has a substantially V-shape; and

said first face of said second groove has a transverse dimension
lying in a plane substantially perpendicular to said longitudinal axis of
said blade, and has a second face intersecting with said first face,

whereby said second groove has a substantially V-shape.

19. A method of anchoring a structure to the ground, said
method comprising:

driving a ground anchor into the ground to a first depth, said
ground anchor having a hub with a radially extending helical load
bearing member, said load bearing member extending outward from said
hub and having a leading edge and trailing edge;

a body portion having a top side coupled to a bottom end of said
hub and an axially facing bottom side facing away from said hub, and a
blade projecting from said bottom side of said body portion, said blade
having first and second major faces and first and second minor faces
extending between said major faces, each said major and minor faces
converging to a distal end having a substantially blunt axial face with a
first dimension;

said method further comprising driving said ground anchor into
the ground to a second depth whereby a breakable end portion of said

blade breaks free of said tip to expose a second blunt axial face having a
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second dimension greater than said first dimension without removing the
ground anchor or broken end portion from the ground; and

coupling the structure to the ground anchor.

20. The method of claim 19, wherein
said blade has a frangible portion to define said breakable end

portion.

21. The method of claim 20, wherein
said frangible portion is defined by a first groove formed on said
first major face and a second groove formed on said second major face

and extend parallel to said first groove.

22. The method of claim 21, wherein
said first groove and second groove have a longitudinal dimension
extending diagonally with respect to an axial dimension of said ground

anchor.
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