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(57) Abstract: A pile anchor device (10) which is insertable into
ground for supporting the load of an article or articles to be mounted
to the device has a mounting assembly (12) formed of a main body
having a mounting section (14) and a stabilising section (20) and
has an anchoring assembly (30) that includes a drive shaft (32)
and a drive tool (36) operatively connected to the drive shaft (32).
An installation mechanism of the device (10) is operable to allow
relative axial movement between the mounting assembly (12) and
the anchoring assembly The arrangement is such that the
anchoring assembly (30) is driven into the ground to a selected
position and thereafter relative movement between the mounting
assembly (12) and the anchoring assembly (30) is activated to force
the mounting assembly (12) at least partially into the ground.
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COMPRESSION PILE ANCHOR DEVICE

FIELD OF THE INVENTION

This invention relates generally to pile anchor devices, and methods and

apparatus for the installation of such devices. In one preferred form, the

invention is concerned with a multi-assembly pile anchor device adapted to be

able to re-compact the ground above a screwed anchoring assembly by

drawing a mounting assembly compressably into the ground. This enables the

pile anchor device to take angular as well as vertical loading and, in one

application, may be retrievable and re-useable.

DESCRIPTION OF THE BACKGROUND ART

Many applications in the construction and building industries require the

use of a temporary pile to support or maintain the position of part of a building

or structure under construction, or to support a temporary structure or item of

plant required for use in that construction. Currently known screwed or driven

piles are not easily retrieved at the completion of their use, nor are screwed

piles suitable for side loads because, as the pile is screwed into the ground, the

ground is disturbed, rendering it unsuitable for side or lateral loading due to the

loss of compaction around the top of the pile. Where side or lateral loading is

required, a current practice is to bore a hole into the ground and construct a

concrete reinforced pile designed to take the required side or lateral loading.

The construction of such a pile is both expensive and time consuming, given

that time is lost waiting for the concrete to cure and for the strength of the

concrete to reach a point where side loads can be applied. A concrete pile may

be able to be left in the ground after use, but in many cases its location may

require its removal with all the associated cost and delays.
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It is an object according to one aspect of the present invention to provide

a pile anchor device which alleviates one or more of the aforementioned

problems.

It is an object according to another aspect of the present invention to

provide an improved method and apparatus for the installation of a pile anchor

device.

SUMMARY OF THE INVENTION

According to one aspect of the present invention there is provided a pile

anchor device which is insertable into ground for supporting the load of an

article or articles to be mounted to the device, the pile anchor device including:

a mounting assembly including a main body having a mounting section and a

stablising section; an anchoring assembly including a drive shaft and a drive

tool operatively connected to the drive shaft; and an installation mechanism

operable to allow relative axial movement between the mounting assembly and

the anchoring assembly. The arrangement is such that the anchoring

assembly is driven into the ground to a selected position and thereafter relative

movement between the mounting assembly and the anchoring assembly is

activated to force the mounting assembly at least partially into the ground.

In one embodiment, the drive tool may include a drilling element towards

one end of the drive shaft. The drilling element may be in the form of an auger.

The drive tool may further include a cutting bit at one end of the drive shaft, and

in a preferred form the cutting bit is adapted to act as a centering guide. The

drive shaft may include at least a part tubular body rotatable about its

longitudinal axis.

In one form, the stabilising section may include a sleeve adapted to

receive the drive shaft therein, the drive shaft being adapted for axial

movement relative to the sleeve. Preferably, the sleeve and the drive shaft are
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mounted for telescopic movement relative to one another, but not for relative

rotational movement.

Preferably, the mounting section includes a mounting plate at one end of

the sleeve. The mounting plate is adapted to support the article or articles to

be mounted to the device.

In one form, the stabilising section may include a plurality of fins

extending from the sleeve. Preferably, the fins taper inwardly from the end

adjacent the mounting plate towards the other end. The fins may form gussets

to stop distortion of the mounting plate.

The installation mechanism may, in one form, include complementary

threaded elements, one being non-rotatably retained to the drive shaft and the

other being operatively connected to the mounting assembly such that rotation

of one of the threaded elements causes relative axial movement between the

mounting assembly and drive shaft. Preferably, a first threaded element

includes a member having a threaded aperture, the member being non-

rotatably retained to the drive shaft and a second threaded element includes a

threaded shaft screwably engageable within the aperture and extending

through the sleeve.

Preferably, the member that is non-rotatably retained to the drive shaft is

floatably housed in a cage arrangement secured within an upper region of the

sleeve, whereby the member is able to float or travel freely between an upper

cage plate and a lower cage plate when being screwably engaged by the

threaded shaft. In another form, the member is secured to the drive shaft.

The threaded shaft may be connected to a head or drive nut at one end

thereof which can be operatively connected to a drive unit for the pile anchor

device. The arrangement is such that rotation of the threaded shaft causes

relative axial movement. Preferably, the threaded members have a left hand
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thread which may be a free running rope thread. In another form, the relative

axial movement may be effected by an hydraulic system.

According to another aspect of the present invention there is provided a

coupling device for use with a pile anchor device of the type described either in

the broad or more preferred forms, the coupling device being suitable for

connecting the pile anchor device to a drive unit which has a rotatable drive

output member. The coupling device includes a first drive connector

operatively connectable to the installation mechanism of the pile anchor device,

and a second drive connector operatively connectable to the anchoring

assembly of the pile anchor device. The first and second drive connectors are

rotatable in response to rotation of the drive output member of the drive unit,

the second drive connector being arranged so that it can adopt a first mode of

operation in which it is connected to the anchoring assembly and a second

mode of operation in which it is disconnected from the anchoring assembly

when the first drive connector is connected to the installation mechanism.

The second drive connector may be movable relative to the first drive

connector for enabling adoption of the first and second modes of operation. In

one form, the second drive connector is operatively connected to the anchoring

assembly via the mounting assembly. The second drive connector may be

operatively mounted on the first drive connector for axial movement relative

thereto. The first and second drive connectors may be interlinked via a co-

operating pin and slot.

In one form, the second drive connector includes a sleeve mounted for

sliding movement on said first drive connector and a support plate operatively

connectable to the mounting section of the pile anchor assembly. The support

plate may include a plurality of mounting pins which are receivable in apertures

in the mounting section of the pile anchor assembly.
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The coupling device may further include means for moving the second

drive connector relative to the first drive connector. In one form, the moving

means may include one or more hydraulic piston/cylinder assemblies. It will be

appreciated that other moving means may be utilised, such as a mechanical or

magnetic drive means.

Guide bearing means may be provided for connecting the hydraulic

piston/cylinder assemblies to the second drive connector. The guide bearing

means may include spaced apart wheels which receive a peripheral edge

portion of a bearing plate therebetween, the bearing plate being connected to

the second drive connector.

In one form, the first drive connector may be connected to, or form part

of, the drive output member. The first and second drive connectors may be of

square, rectangular, hexagonal or any other suitably shaped cross section.

The pile anchor device may be installed to a predetermined vertical

loading. Once the anchoring assembly of the device is positioned in the

ground, the mounting assembly and, in particular, the stabilising section of the

device compacts the ground above the anchoring assembly to a predetermined

compression, providing stability tothe top or ground level section of the device

which is then suitable for angular side or lateral loading relative to the

longitudinal axis of the device.

The coupling device may be fitted to a suitable hydraulic drive unit or

vehicle which provides for picking up of the coupling device to which the pile

anchor device is connected, positioning the coupling device so as to point the

pile anchor device in a desired location of ground, driving the anchoring

assembly into the ground, and then compacting the ground above the

assembly, all operations being carried out by a single operator. The removal of

the pile anchor device after use may again be a one-person operation.
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The use of the pile anchor device described above is not limited to

temporary piling, as its use as a permanent pile anchor device will find many

applications. The size and required depth of the pile anchor device may be

changed to suit the required loading. Materials of construction can also be

changed to suit ground and environment conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a preferred pile anchor device

according to one aspect of the present invention;

Fig. 2 is a plan view of the pile anchor device of Fig. 1,

Fig. 3 is a side view of an upper part of the device of Fig. 1,

Fig. 4 is a sectional view of the device shown in Fig. 1,

Fig. 5 is an isolated, part sectional side view of a cage arrangement for a

compaction nut used in the installation assembly of the device of

Fig. 1,

Fig. 6 is a plan sectional view of the cage arrangement shown in Fig. 

Fig. 7 is a side view of an upper region of a drive shaft of the device of

Fig. 1,

Fig. 8 is an isolated, side view of a machined end of a threaded shaft of

the device of Fig. 1,

Fig. 9 is an isolated, side view of a drive nut connected to the threaded

shaft of Fig. 8 when the device of Fig. 1 is in use,

Fig. 10 is a side view of the anchoring assembly of the device of Fig. 1,

Fig. 11 is a top view of the anchoring assembly shown in Fig. 

Fig. 12 is a bottom view of the anchoring assembly shown in Fig. 

and
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Figs. 13 and 14 are schematic views of a coupling device according to

another aspect of the present invention shown in two operating

positions.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT OF THE

INVENTION

Referring to Figs 1 and 2 of the drawings, there is shown a pile anchor

device 10 including a mounting assembly 12 having a mounting section 14 and

a stabilising section 20. The mounting section 14 includes a mounting plate 16

which, in the installed position, is adapted to support the load of an article or

articles to be mounted to the pile anchor device, such as support props for a

wall panel. The stabilising section 20 includes a sleeve portion 22 having fins

or gussets 24 radially extending therefrom. The plate 16 includes apertures 18

which may be tapped or threaded for use in mounting an article or articles to

the plate when the device is inserted in the ground.

In the embodiment shown, there are eight unthreaded plate apertures 18

formed as shown through the plate 16, each plate aperture having, as shown in

Fig. 3, a black steel nut 19 welded to the underside of the plate 16 so that the

threaded aperture of each nut 19 is aligned with its respective plate aperture

18. The welding of the nuts 19 in this fashion allows any damaged thread to be

replaced easily, simply by replacing the nut 19. The use of a welded nut 19 at

the underside of each plate aperture 18 also allows easy alignment and the

reliable maintenance of alignment of an attachment bolt used to mount an

article to the mounting plate 16. The eight plate apertures 18 allow for flexibility

in the mounting positions of the mounted articles, and, where wall panel

support props are being attached, allow for the attachment of several support

props to a single pile anchor device.
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The device further includes an anchoring assembly 30 (as also shown in

Figs. 10, 11 and 12) including a drive shaft 32 and drive tool 36 at one end

thereof. The drive tool 36 includes a drilling element in the form of an auger 38

and a cutting bit 39. There are ground clearing rods 37 secured to the drive

shaft 32 adjacent the auger 38.

The end of the drive shaft 32 remote from the drive tool 36 is adapted to

be received within sleeve portion 22 of the stabilising section 201, and the two

parts are arranged for slidable movement relative to one another in telescopic

fashion. In one form, the sleeve portion 22 and drive shaft 32 are generally

square or rectangular in cross section so that relative rotation between the two

parts is inhibited.

As shown in the drawings, the fins 24 are connected to the corner edges

of the sleeve portion 22, such as by welding, or may be connected to one

another so that the sides thereof form a sleeve portion.

With particular reference to Figs. 4, 5 and 6, there is shown an

installation mechanism 40 which includes a threaded block or compaction nut

41 and a cooperating threaded bolt or shaft 42 of suitable load bearing capacity

having a drive nut 43 connected at one end thereof. A thrust washer or disc 94

is provided between nut 43 and mounting plate 16. The threaded compaction

nut 41 is non-rotatably retained to the drive shaft 32 by being housed in a cage

arrangement, as particularly shown in Figs. 5 and 6, which is secured within an

upper region of the drive shaft 32.

The cage arrangement includes an upper cage plate 84 and a lower

cage plate 86 that define a space through which the nut 41 is able to axially

float or travel in the course of being screwably engaged by the threaded shaft

42. The upper cage plate 84 is welded adjacent the top opening of the drive

shaft 32 and the lower cage plate 86 has also been welded in position, but by
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the application of molten weld material through each of four holes 88 formed in

respective side walls of the drive shaft (see Fig. The cage arrangement

also includes locking pins 89 welded to each corner of the drive shaft which

abut against the nut so as to prevent rotating movement thereof.

The cage arrangement is such that the nut 41 can easily align axially

with the threaded shaft 42, and can float upwardly or downwardly to take up

any deflection between the sleeve portion 22 and the drive shaft 32 that may

arise during the telescoping movement that brings the mounting plate closer to

the auger 38 for compaction of the ground therebetween, and further from the

auger 38 for extraction of the mounting assembly from the ground.

The floating nut 41 avoids the creation of stress points that would result

from securing a threaded compaction nut to the drive shaft, say, from welding

together of dissimilar metals, and that would result from any misalignment

between such a threaded nut and the threaded shaft. Any such misa!ignment

would create particularly severe stress on the welded nut when the mounting

plate is closest to the welded nut and applies the most load on the nut.

The thread of the nut 41 and shaft 42 is a free running rope thread that

is left handed.

As shown in Figs. 8 and 9, the end of the shaft 42 to which the nut 43 is

connected has had its rope thread machined off to enable the shrinking of a

thrust collar 90 onto the machined end 91 of the shaft 42 which sits against the

step 92 produced by the machining operation. The end 91 of the shaft not

covered by the thrust collar 90 then has a washer 93 fitted thereon, and the end

91 is then inserted through a central hole formed in the mounting plate and

enters the bore of the nut 43 which sits upon an oversize thrust washer 94. The

nut 43 is connected to the end 91 of the shaft 42 by two steel roll pins 96 which

are passed both through respective opposed holes 98 formed through side
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walls of the nut 43 and through respective holes 100 formed through the end

91. The connection of the drive nut 43 to the shaft 42 with pins 96 in the above

manner not only provides a means of reliable connection therebetween but

provides an easy and inexpensive overload indicator, in that the pins will fail

mechanically before the shaft 42 and compaction nut 41 are overloaded. Also,

the pins 96 avoid the creation of stress points that would result from securing a

threaded drive nut to the drive shaft, say, from welding together of dissimilar

metals, and that would result from any misalignment between such a threaded

nut and the threaded shaft.

With reference to Figs. 13 and 14, there is shown a coupling device 

for connecting the pile anchor device 10 to a drive unit 80 which has a rotatable

drive output member 82. The drive unit 80 can be mounted to a lifting arm of a

vehicle as is known in the art. The coupling device includes a first drive

connector 52 and a second drive connector 54. The second drive connector 54

includes a sleeve 56 and a support plate 60 with mounting pins 62 extending

therefrom. The mounting pins 62 are receivable in, and adapted to be rotatably

locked into, keyhole apertures 19 in the mounting plate 16. The coupling

device further includes means 70 for moving the seconddrive connector 54

relative to the first drive connector 52, the moving means 70 including a

plurality of piston cylinder assemblies 71, a guide bearing means in the form of

tracking wheels 73 and bearing plate 68, the plate 68 being sandwiched at its

peripheral edge between opposed sets of tracking wheels 73. The extent of

relative axial movement between the first and second drive connectors is

determined by a pin 72 fixed to the first drive connector 52 which is adapted to

travel along a slot 74 formed in the second drive connector 54.

In operation, the drive unit 80 with the coupling device 50 mounted

thereto is positioned above a pile anchor device 10 required for use. The unit
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is lowered until mounting pins 62 can be positioned within keyhole apertures 19

in mounting plate 16 and locked in position. In this position, rotation of the

output member 82 of drive unit 80 will cause the simultaneous rotation of the

mounting assembly 12 and anchoring assembly 30 of the device 

The drive unit 80 with the coupling device 50, to which the pile anchor

device 10 is connected, is positioned above the ground into which the pile

anchor device 10 is to be inserted. The drive unit 80 is then activated causing

the anchoring assembly 30 to be rotatably driven into the ground. When the

anchoring assembly is suitably positioned in the ground, the pins 62 are

decoupled from the mounting plate 16 and lifted clear by hydraulic piston/

cylinder assemblies 71. It will be appreciated that other means, such as

mechanical or magnetic drive means, could be used. First drive connector 52

can now be fitted to the drive nut 43 of the threaded shaft 42. The oversize

thrust washer 94 allows for the first drive connector 52 of the coupling device to

rotate on the thrust washer 94 rather than on the mounting plate itself which, by

gouging the mounting plate, could create a burr that presents a safety hazard.

Rotation of the output member 82 of the drive unit 80 will now cause rotation of

the threaded shaft 42 of the installation mechanism, thus drawing the mounting

assembly 12 of the device 10 to a position on the ground as a result of relative

movement between the mounting assembly 12 and the anchoring assembly 

the latter of which is already positioned in the ground.

The drive nut 43 provides both for the alignment of the pins 62 and a

square drive face for the shaft 42. The fins 24 have a dual function of providing

a lead into the ground as the top mounting plate 16 is brought down to apply

load to the ground and of providing lateral stability to the top mounting plate 16

of the pile anchor device 10 so as to inhibit cupping of the plate 16.
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The mounting assembly 12 only rotates until the auger 38 has met the

required predetermined torque or depth, at which point the pins 62 are

disengaged to allow the first drive connector 52 to freely rotate the drive nut 43.

As the threaded shaft 42 rotates, the mounting assembly 12 is drawn

into the disturbed ground around the top of the device 10. With the fins 24

drawn fully into the ground, the top mounting plate 16 comes in contact with the

ground above the auger 38. With the mounting plate 16 in contact with the

ground, the rotation of the drive nut 43 is continued drawing the mounting plate

16 firmly against the disturbed ground. This applies a compacting pressure to

the ground which is continued until the pre-determined thrust is reached,

forming a compacted area of ground between the auger 38 and the mounting

plate 16, thus stabilising the area.

With the auger 38 taken to its predetermined load and the top mounting

plate 16 suitably compacting and stabilising the ground at the top of the device

10, the device 10 is now suitable for both compression and lateral loading in

any direction.

To remove the device after use, the drive nut 43 is rotated in the

opposite direction which lifts the directional load fins 24 clear of the ground.

When the fins 24 are clear of the ground, the drive pins 62 of the coupling

device 50 are engaged and the device 10 rotated so as to screw the device 

out of the ground. With the device 10 free of the ground it can be

disassembled, cleaned, checked and reassembled ready for re-use. For

instance, the drive nut 43 can be readily detached from the mounting plate by

simply removing the pins 96, and the installation mechanism may then be

easily disassembled to check for any excess wear or stress fractures without

the need for special disassembly tools.
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The hydraulic pressure required to drive the device 10 into the ground

can be recorded and/or displayed on a printout, providing a permanent record

and information for quality control purposes.

Although the invention has been described with respect to particular

preferred embodiments, it is hot to be so limited in its scope, as various

alterations, modifications and/or additions may be made which are within the

intended scope as defined by the claims.
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CLAIMS:

1. A pile anchor device which is insertable into ground for supporting the

load of an article or articles to be mounted to the device, the pile anchor device

including: a mounting assembly including a main body having a mounting

section and a stabilising section; an anchoring assembly including a drive shaft

and a drive tool operatively connected to the drive shaft; and an installation

mechanism operable to allow relative axial movement between the mounting

assembly and the anchoring assembly, the arrangement being such that the

anchoring assembly is driven into the ground to a selected position and

thereafter relative movement between the mounting assembly and the

anchoring assembly is activated to force the mounting assembly at least

partially into the ground.

2. The pile anchor device of claim 1 wherein the drive tool includes a

drilling element towards one end of the drive shaft.

3. The pile anchor device of claim 2 wherein the drilling element is in the

form of an auger.

4. The pile anchor device of claim 3 wherein the drive tool further includes

a cutting bit at one end of the drive shaft.

The pile anchor device of claim 1 wherein the stabilising section includes

a sleeve adapted to receive the drive shaft therein, the drive shaft being

adapted for axial movement relative to the sleeve.
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6. The pile anchor device of claim 5 wherein the sleeve and the drive shaft

are mounted for telescopic movement relative to one another, but not for

relative rotational movement.

7. The pile anchor device of claim 6 wherein the mounting section includes

a mounting plate at one end of the sleeve, the mounting plate being adapted to

support the article or articles to be mounted to the device.

8. The pile anchor device of claim 7 wherein the stabilising section includes

a plurality of fins extending from the sleeve.

9. The pile anchor device of claim 8 wherein the fins taper inwardly from

the end adjacent the mounting plate towards the other end.

The pile anchor device of claim 5 wherein the installation mechanism

includes complementary threaded elements, one being non-rotatably retained

to the drive shaft and the other being operatively connected to the mounting

assembly such that rotation of one of the threaded elements causes relative

axial movement between the mounting assembly and draft shaft.

11. The pile anchor device of claim 10 wherein a first threaded element

includes a member having a threaded aperture, the member being non-

rotatably retained to the drive shaft, and a second threaded element includes a

threaded shaft screwably engageable within the aperture and extending

through the sleeve.
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12. The pile anchor device of claim 11 wherein the member that is non-

rotatably retained to the drive shaft is floatably housed in a cage arrangement

secured within an upper region of the sleeve, whereby the member is able to

float or travel freely between an upper cage plate and a lower cage plate when

being screwably engaged by the threaded shaft.

13. The pile anchor device of claim 12 wherein the threaded shaft is

connected to a drive nut at one end thereof which is adapted to be operatively

connected to a drive unit for the pile anchor device.

14. A coupling device for use with a pile anchor device of claim 1, the

coupling device being suitable for connecting the pile anchor device to a drive

unit which has a rotatable drive output member, the coupling device including a

first drive connector operatively connectable to the installation mechanism of

the pile anchor device, and a second drive connector operatively connectable

to the anchoring assembly of the pile anchor device, wherein the first and

second drive connectors are rotatable in response to rotation of the drive output

member of the drive unit, the second drive connector being arranged to that it

can adopt a first mode of operation in which it is connected to the anchoring

assembly and a second mode of operation in which it is disconnected from the

anchoring assembly when the first drive connector is connected to the

installation mechanism.

The coupling device of claim 14 wherein the second drive connector is

movable relative to the first drive connector for enabling adoption of the first

and second modes of operation.
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16. The coupling device of claim 14 wherein the second drive connector is

operatively connected to the anchoring assembly via the mounting assembly.

17. The coupling device of claim 14 wherein the second drive connector is

operatively mounted on the first drive connector for axial movement relative

thereto.

18. The coupling device of claim 17 wherein the first and second drive

connectors are interlinked via a co-operating pin and slot.

19. The coupling device of claim 14 wherein the second drive connector

includes a sleeve mounted for sliding movement on said first drive connector

and a support plate operatively connectable to the mounting section of the pile

anchor assembly.

The coupling device of claim 19 wherein the support plate includes a

plurality of mounting pins which are receivable in apertures in the mounting

section of the pile anchor assembly.

21. The coupling device of claim 14 further including means for moving the

second drive connector relative to the first drive connector.

22. The coupling device of claim 21 wherein the moving means includes one

or more hydraulic piston/cylinder assemblies.
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23. The coupling device of claim 22 further including guide bearing means

for connecting the hydraulic piston/cylinder assemblies to the second drive

connector.

24. The coupling device of claim 23 wherein the guide bearing means

includes spaced apart wheels which receive a peripheral edge portion of a

bearing plate therebetween, the bearing plate being connected to the second

drive connector.
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