(AR

AU9466569

{12) PATENT ABRIDGMENT  (11) pocument No. AU-B-66569/94
(19) AUSTRALIAN PATENT OFFICE (1 Q) Acceptance No. 687055

(54)

(51)°
(21)
(87)
(30
(31

(43)
(44)
(71

(72)
(74)

(58)

(57)

Titte
IMPROVEMZINTS IN GROUND ANCHORS

International Patent Classification{s})

E02D 005/80

Application No. : 66569/94 (22) Application Date : 18.05,94
PCT Publication Number : Ww095/12713

Priority Data

Number {32) Date (33) Country

9322642 03.11.93 GB UNITED KINGDOM

Publication Date : 23.05.95
Publication Date of Accepted Application : 19.02.98

Applicant(s)
PLATIPUS ANCHORS LIMITED

Inventor(s)
CHARLES AGG

Attorney or Agent 7
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001

Prior Art Documents
AU 605389
US 4574539
US 3139163

Claim

1. A ground anchor comprising a body portion having
a generally triangular cross-section extending
substantially along its length having concave sides
and a continuous convex lower surface from one edge of
the body portion where the sides and lower surface
meet to an ¢gpposite edge, wherein the terms concave

and convex are as defined herein.
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(57) Abstract

"The invention relates to grosiad anchors (10) of the type which are attached to cables and rods and driven into the ground and tilted
wransversely by tensioning the cabte. A ground anchor comprising a body portion(11) having a generally triangular cross section extending
substantiaily along its length having generally concave sides and a ceatinuous convex lower surface from one edge of the body portion

where the sides and lower surface meet to an opposite edge.
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IMPROVEMENTS IN GROUND ANCHORS

The invention relates to ground anchors of the
type which are attached to cables and rods and driven
into the ground and tilted transversely by tensioning
the cable.

A variety of ground anchors already exist
including tubular anchors, such as those described in
GB-A-1555580 and EP-A-0208153. These anchors are
driven into the ground and then rotated to a
horizontal locked position. As the surface area of
these anchors is not particularly large, they are not
appropriate for some uses where a particular degree
of strength and resistance to removal from the ground
is required.

Improvements have been made to such anchors
which resulted in the addition of wings to provide a
greater planar or surface area to resist the anchors
from being pulled from the ground once in their
tilted locked position. Examples of such wing
ar “~hors are known from EP-A-0313936, US-A-4574539 and
Us5-,.~3282002. Each of these anchors has different
specific features which enable the anchors either ta
be easily driven into the ground, to prevent its
withdrawal therefrom or to ease the ability of rotate
the anchor once embedded in the ground.

However, in hard ground conditions wing-type
anchors are not generally suitable because of the
increase in the quantity of ground media to be
moved., For such conditions high capacity small
profile anchors, such as the original tubular
arichors, are most suitable.

It is therefore an object of the present
invention to further improve anchors of the small
profile type in these respects.

According to the invention there is provided a
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ground anchor comprising a bedy portion having a
generally triangular cross-section extending
substantially along its length having concave sides
and a continuous convex lower surface from one edge of

the body portion where the sides and lower surface
meet to an opposite edge, wherein the terms concave

and convex are as defined herein.
Preferably the edges of said body portion curve

or angle upwardly where the sides and lower surface

meet, Edges of said body portion where the sides and

lower surface meet are rounded.
In a preferred embodiment of the invention the

anchor comprises a driving edge formed at one end of

said body portion.
Preferably the body portion extends upwardly to

form a keel, in which keel is formed an anchor eye.

Alternativ:.ly a keel is formed on the body portion, in
which keel is formed a socket.
The keel member is preferably convergent in the

horizontal and/or vertical plane from the anchor eye

or socket to the driving edge.
A preferred embodiment of the invention will now
be described, by way of example only, with reference

to the accompanying drawings, ih which:-

Fig. 1 is a plan view of an anchor according to

the invention;
2 is a side elevation of the anchor of Fig.

Fig.
1;

Fig. 3 is a front elevation of the anchor of Fig.
1;

Fig. 4 is a rear elevation of the anchor of F.J.
1;
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the anchor of
swaged fitting;

Fig. 5 is a schematic view of

Fig. 1 with the eye replaced with a
6 is a partial schematic view of the

Fig.
5 with parts omitted for

swaged fitting of Figqg,

clarity; and

Figs. 7a-7c are sciematic views of the

installion steps applied to a prior art anchor.

As shown in Figs. 1-4 the anchor 10 comprises a

generally triangular or bell-shaped body 11 having an
axially extending blind bore 12 for receiving a

driving tool. When viewed from one end, the anchor

10 is seen to have a triangular bell-shaped profile

for a substantial length along its working surface.

The sides of the anchor bcody 11 are, in profile,

continuously concave from an upper edge of the
working surface to edges 16 where the sides and lower
The lower surface of the body 11 is

surface meet.
The edges 16,

continucusly convex from edge to edge.
may curve or angle slightly upwardly from the
horizontal. These edges 16 may be rounded or edge
beads provided. It is to be noted that in the context of this specification
the terms "concave" or "convex" are intended to
include not only inwardly or outwardly rounded
surfaces, but also surfaces which have flat regions
which may be angled to other flat regions but which
overall give an impression of concavity or convexity.
The body 11 extends upwardly to form a high

keel 13 in which is formed an anchor eye 14 to which

a cable may be attached. The high keel 23, which

starts from the anchor eye 14, tapers downwardly
The driving edge 15 may

towards a driving edge 15.
The keel 13 may also

be sharpened to a chisel point.
converge in the horizontal direction te form a point
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as it approaches the driving edge 15. The body
portion 11 has a sharp tapering nose 1lla at an end
opposite to the driving edge 15.

In an alternative embodiment of the invention,
as shown in Figs. 5 and 6, the eye 14 is replaced
with a T-shaped swaged fitting 20. The fitting 20 is
inserted into a socket 21 formed in the keel 13 with
the crass bar 22 positioned longitudinally to the
body 11. The fitting 20 can then be rotated through
90° to the position shown in Figs. 5 and 6 whereby
the T-~piece 22 is anchored in the socket 21 under the
keel 13. The fitting 20 can then pivot in the
direction of the arrow C.

In this embodiment of the invention, the
working surface of the anchor extends to below the
keel 13.

In use, a cable or rod is attached to the eye
portion 14 or swaged fitting 20 and a driving rod is
inserted intoc the bore 12. The anchor 10 is driven
into the ground, driving edge 15 first to its
installed position, by applying a force to the
driving rod. Fig. 7a illustrates the installed
position of a prior art anchor.

The driving edge 15 splits the ground media by
way of separating the wpper side and lower side and
compresses the media out of the way. This enhances
the ability of the anchor 10 to drive more guickly
and easily through harder media. The high keel 13
further enhances significantly the ability of the
anchor 10 to drive straight through difficult
anchoring media.

Once the anchor 10 has reached its desired
deépth, the drive rod is removed from the bore 12. A
pulling force is applied to the cable or rod which
cause¢s the anchor 10 to rotate in the ground to a
generally horizontal load locked position (see Fig.
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7A-B). Once the sharp nose 1lla of the body 11 bites
the back of the hole into which the anchor 10 is
driven, this forms a fulcrum for the anchor 10 to
turn about. The upwardly curved edges 16 of the
anchor body 11 help to consolidate the turn of the
anchor 10.

The triangular or bell-shaped working surface
area of the anchor 10 offers a significant increase
in potential load over traditional tube-style anchors
whilst the anchor remains a small profile anchor
which 1s necessary for hard ground conditions. The
shaped surface offers high load possibilities for a
small surface area anchor by focusing the frustrum of
soil more clearly.

The rounded edges 16 of the anchor 10 further
enhance the frustum area and reduce spill-cff during
high loadings and therefore reduce mechanical shear.

The anchor 10 may be made from any suitable
material depending on its required use, such as
iron/steel, copper and brass based alloys, aluminium,
non-ferous materials and possibly non-metallic

materials.
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The claims defining the invention are as follows:

1. A ground anchor comprising a body portion having
a generally triangular cross-section extending
substantially along its length having concave sides
and a continuous convex lower surface from one edge of

the body portion where the sides and lower surface

meet to an opposite edge, wherein the terms concave

and convex are as defined herein.

2. An anchor as claimed in claim 1 in which the
edges of said body portion curve or angle upwardly

where the sides and lower surface meet.

3. An anchor as claimed in claim 1 or claim 2 in

which edges of said body portion where the sides and

lower surface meet are rounded.

4. An anchor as claimed in any one of the preceding
claims further comprising a driving edge formed at one

end of said body portion.

5. An anchor as claimed in nay one of the preceding
claims in which the body portion extends upwardly to

form a keel, in which keel is formed an anchor eye.

An anchor as claimed in any one of claims 1 to 4

6.
in

in which a keel is formed on the body porticn,

which keel is formed a socket.

as claimed in claim 5 or claim 6 in
is convergent in the horizontal and/or

from the anchor eye or socket to the

7. An anchor
which the keel
vertical plane
driving edge.

8. An anchor substantially as hereinbefore
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