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securing the anchor means in the guide means (1, 2, 3).

A constructional support including a central support member (4)
having a central longitudinal axis, three guide means (1, 2, 3) secured to 0
the central support member (4) in an equilateral triangular configuration,
the guide means (1, 2, 3) extending from the central support member (4)
at an acute angle of less than 30°, the guide means (1, 2, 3) receiving
tubular anchor means for engaging the ground, and including means for )
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IMPROVED CONSTRUCTIONAL SUPPORT .

This invention relates to improvements in constructional supports of tf:é type
capable of supporting building structures.

Background of the Invention

Concrete and wooden stumps and piers are commonly used to support
building structures constructed from timber beams, fabricated steel beams, aluminium
beams and other structural materials. The concrete and wooden stumps and piers
support a frame structure adapted to support flooring materials of various types to
which internal frames constructed of various materials are in turn attached to form the
complete building structure. The installation of concrete or wooden stumps or piers is
labour intensive, requiring numerous holes and/or footings to be formed in the ground
followed by the installation of the stumps or piers set at the required levels. Where a
building is to be constructed on unstable soils, the stumps must be buried to a level
where stable soil is present to provide the necessary support for the stump.

As a result of extensive testing and investigation, an alternative constructional
support which performs satisfactorily in most soil types, including unstable soils or
reactive clays, has been developed. The support can be installed by relatively
unskilled operators, and does not require excavation or the formation of concrete
footings.

The patent literature discloses several pile arrangements with angular anchor
legs, such as SU949066 and SU947284, but these arrangements are not suitable for
use in most domestic constructions. Similarly, New Zealand Patent 272260 discloses
a driven foundation post arrangement with angled diagonally placed anchor posts.
This arrangement does not lend itself to adaption from a driven foundation post
arrangement to a relatively simple building stump replacement.

Summary of Invention and Object

It is the object of the present invention to provide a constructional support
adapted to replace concrete or wooden stumps or piers in building constructions which
provides at least equivalent support for a building structure and is installed with less

difficulty than the known methods of installing concrete and wooden stumps or piers.
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The invention provides a constructional support including a central _support
means for a load bearing member having a central longitudinal axis, three guidg méans
secured to said support means and arranged in an equilateral triangular configuration,
said guide means having passages with longitudinal axes extending angularly with
respect to said central axis at an acute angle less than about 30°, said guide means
being constructed to receive, as a snug fit, elongate substantially tubular anchor means
for engaging the ground, and means for securing said anchor means in said guide
means after said anchor means have been driven into the ground.

In the present specification, the term “tubular” is not restricted to circular
configurations but includes oval, square, hexagonal, octagonal and other generally
symmetrical configurations.

The invention also provides a method of installing a constructional support as
defined above, including the steps of locating the constructional support in the
required position on the ground, partially engaging the constructional support with the
ground, inserting an elongate drilling means in each guide means in turn and drilling
the ground along the axis of each guide means to a predetermined depth, inserting a
tubular anchor means into each guide means, and securing each anchor means to each
guide means or to the support.

Following the insertion of the anchor means, they are filled with a suitable
grouting means. Alternatively or additionally, a further tubular means may be inserted
into each anchor means to provide additional rigidity.

In one form of the invention, the central support means is adapted for
engagement by said load bearing member adapted to support part of a building
structure, such as a bearer support. If the bearer support is threaded, the central means
may be threaded, or adjustment nuts may be fitted to the bearer support at positions
above and below the central support means, to enable the bearer support to be rigidly
secured with respect to the central support means. Alternatively, the bearer support
may have a substantially tubular portion, in which case the central support member is
configured to receive said substantially tubular portion.

The three guide means are preferably substantially tubular members and are

secured together by means of an apertured plate or a threaded nut or the like defining
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said central support means, said tubular members being connected in the required
angular orientation by bracing means, such as struts, which interconnect agjacént
tubular members.

The guide means may comprise three lengths of plastics pipe held in an
equilateral triangular pattern by means of a molded plastics collar or plate defining
said central support means and engaging said pipes adjacent one end and holding them
in an equilateral triangular pattern, said pipes also being engaged by a further molded
plastic collar or plate, defining said bracing means closer to the other end of said pipes
and which maintains said pipes in the required angular orientation while bracing them
with respect to each other.

In a still further form of the invention, three metal tubular members defining
the guide means are secured by welding to a central tubular riser defining the central
support, the tubular members being skewed in a plane parallel to the central
longitudinal axis of the riser so that the ends of the tubular members are accessible for
drilling and for receiving the anchor means without being fouled by the central riser.
Since the guide means are securely welded to the central riser, the bracing struts or
bracing collar of the previous embodiments are not required.

The central riser is adapted to receive a bearer support, which is adjustable in
height by telescoping the bearer support to the required level and bolting the support
to the riser as required.

In the above embodiments, each of the guide means is preferably arrahged at
an acute angle to the central perpendicular axis or plane of the load support at an angle
of about 5 to 20° to the central axis, and preferably at about 10° to 15° to the central
axis.

The guide means are adapted to receive the anchor means as a snug fit within
the passage. Where the pipes are plastic, they are fixed in position by a suitable
plastics glue or by self-tapping screw means engaging the guide means and the anchor
pipe engaged therein. If the guide pipes are metal and/or the anchor pipes are metal,
screws are used to secure the anchor pipes in the guide pipes, or a blocking collar is

secured in the open end of each guide means.
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In use, the support is placed on the ground in the required position and at about
the required level and the guide means are used to guide a drill for dnlhng holes
adapted to receive the tubular anchor means to the required depth.

In order that the invention may be more readily understood, two presently
preferred embodiments of the invention will now be described with reference to the
accompanying drawings in which:

Figure 1 is a perspective view of a first constructional support member showing
an attached threaded bearer support;

Figure 2 is a top plan view of a second constructional support embodying the
nvention;

Figure 3 is a side elevation of the constructional support of Figure 2;

Figure 4 is an elevation of the third embodiment of the constructional support;

Figure 4A is a schematic elevation showing a bearer support attached to the
constructional support;

Figure 5 is a schematic illustration showing the support being installed by
means of a hand post driver;

Figure 5A is a plan view of the support of Fig. 4, and

Figure 6 is a perspective view from the lower one end of the support of Fig. 4.
Dimensions illustrated in these drawings are typical rather than restrictive.

Description of the Preferred Embodiments

Referring to Figure 1, the constructional support comprises three lengths of
steel tubing 1,2 and 3 arranged in a equilateral triangular pattern, similar to that
illustrated in Figure 2, with each tube 1,2 and 3 extending outwardly from a central
perpendicular axis at an acute angle of about 10°. The tubes 1, 2 and 3 are held
together at the top by a central threaded nut 4, to which each of the tubes 1, 2 and 3 are
welded. The tubes 1, 2 and 3 are braced at a lower position by three straps 5, 6 and 7,
each of which is welded to an adjacent tube 1, 2 and 3 to brace the tubes 1, 2 and 3 in
the above defined angular orientation.

The central nut 4 is adapted to receive a threaded bearer support 8 of known

configuration, as shown. Alternatively, the central nut 4 may be unthreaded or may
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comprise an apertured plate and the threaded support 8 is fixed adjustably by locking
nuts above and below the central member. T

In use the support is driven partly into the ground until the struts 5, 6 and 7 are
about level with the ground. The tubes 1, 2 and 3 are then used to guide a drill which
drills three holes to the required depth in the ground. Following drilling, three plastic
or metal anchor pipes (not shown) are inserted as a snug fit into the tubes 1, 2 and 3
and are driven into the drilled holes in the ground to the required depth. The anchor
pipes are secured to the tubes by self-tapping screws, or secured against escape from
the guide tubes 1, 2 and 3 by collars of the type shown in broken outline in Fig. 4, and
are then filled with a cement slurry or some other reinforcing material, if desired. The
length of each anchor pipe is selected according to the soil type, but is typically about
300 to 450 mm for stable soils and about 450 to 550 mm for unstable soils. For
particularly unstable soils, such as reactive clays, it may be necessary for the anchor
tubes to be of a length sufficient to engage stable soil.

Referring now to Figures 2 and 3, in this embodiment, three plastic pipes 10,
11 and 12 which may be made from recycled plastics such as recycled PET, are held
in an equilateral triangular configuration, illustrated in Figure 2, by a molded plastic
plate 13 having accurately formed openings receiving the pipes 10, 11 and 12 as a
friction fit. The collar 13 comprises a flat plate of molded plastics having a central
hole 14 drilled and tapped with a suitable thread capable of receiving a threaded bearer
support of the type shown in Figure 1. Alternatively, as described above, the hole 14
1s untapped and locking nuts are positioned above and below the collar 13.

The pipes 10, 11 and 12 are held in an angular orientation of about 10° to a
central perpendicular axis by a second molded collar or plate 15, illustrated in Figure
3, having accurately positioned openings which receive the pipes 10, 11 and 12 in the
configuration shown and maintain them in this position under the loadings expected to
be experienced in use.

This embodiment of the invention is used in a manner equivalent to that
described above, and in each case, the plastic anchor pipes (not shown), which are

received in the guide pipes 10 to 12 as a snug fit, are held in their final driven positions
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by plastics cement or by screws engaging the guide pipes and the anchor pipes or by
collars similar to those described below. a

Referring now to Figures 4 to 6, the constructional support embodying the
invention comprises three lengths of steel tubing 20, 21 and 22, welded in an
equilateral triangular configuration to a central riser in the form of a further length of
steel tubing 23. Each of the guide tubes 20, 21 and 22 extends angularly to the central
riser tube 23 in a plane parallel to the central vertical axis of the riser 23. In this way,
the guide tubes 20, 21 and 22 are skewed with respect to the central riser so that their
upper ends are free to receive a drill followed by metal or plastic anchor pipes as in the
previous embodiments.

By providing a rigid central riser to which the guide tubes 20, 21 and 22 are
securely welded, the bracing plates of the embodiment of Figure 1 are not required
and the relatively expensive central nut 4 is replaced by a less expensive tubular riser
by means of which the constructional support can be driven into the ground for
installation by means of a hand held post driver, as illustrated schematically in Figure
5 of the drawings.

The central riser 23 is adapted to receive a bearer support which can be drilled
and bolted at any desired adjusted height, as shown in Figure 4A.

In the embodiment of Figures 4 to 6, it has been found that the guide tubes 20,
21 and 22 are most conveniently arranged at an angle of about 15° to a plane
coincident with the central vertical axis of the riser 23 and passing through each of the
guide tubes 20, 21 and 22. This angle may be changed without reducing the
effectiveness of the support, the only requirement being that the ends of the guide
tubes 20, 21 and 22 are free to receive a drill and anchor tube without being fouled by
the central riser tube 23.

The support of Figures 4 to 6 can be inexpensively fabricated using a jig and a
welding machine. The fabrication process lends itself to automation whereby
production costs can be further reduced.

It will be appreciated that the above embodiments of the invention stress the
importance of arranging the guide pipes in an equilateral triangular pattern since this

pattern provides equal support in every direction of the supporting device while
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minimising fabrication costs. The embodiments also stress the need for the\ anchor
means to be tubular and to be a snug fit within the guide pipes. This does not J;eqliire
both the guide pipes and the anchor pipes to be of the same configuration, although
this is probably most convenient, but rather that the anchor pipes shbulci engage the
guide pipes sufficiently to prevent the anchor pipes moving externally to any material
extent within the guide pipes.

The support of the present invention provides a viable, relatively low cost,
alternative to wooden or concrete stumps and is in effect a three legged stump or a
three legged mini-piling system in which the anchor pipes which ehgage the holes
drilled in the ground constitute small piles which provide the necessary
constructional support for bearers engaging the bearer support engaged with the
central nut or opening in the top collar of the support, or the central riser. It will be
appreciated that the collar described above may have any desired shape, including a
rectangular shape which is adapted to engage a bearer channel. Similarly, in the
embodiment of Figure 1, the central nut 4 can be replaced by a metal support plate,
similar to collar 13 to which the guide pipes are secured such as by welding.

The embodiment of Figure 4 provides a relatively inexpensive alternative to
the embodiment of Figure 1 which lends itself to efficient fabrication techniques. In
each of the above embodiments the anchor pipes can be held in the guide tubes by
means of self tapping threaded screws or by means of narrow collars, such as 24
illustrated in Figure 4, engaging the upper ends of the pipes 20 to 22 and held in
place by anchor screws 25. Where plastic anchor pipes are used, the anchoring
performance can be improved by the insertion of a galvanized metal pipe within the
anchor pipe and extending for at least part of the length of the plastic pipe, the
galvanized metal pipe being filled with suitable grouting material to seal the pipe,
the outer plastic pipe acting to protect the galvanized pipe against corrosion from

the surrounding soil.
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CLAIMS:

1. A constructional support including a central support means for a load gearing
member having a central longitudinal axis, three guide means secured to said support
means and arranged in an equilateral triangular configuration, said guide means
having passages with longitudinal axis extending angularly with respect to said central
perpendicular axis and at an acute angle less than about 30°, said guide means being
constructed to receive, as a snug fit, elongate substantially tubular anchor means for
engaging the ground, and means for securing said anchor means in said guide means
after said anchor means have been driven into the ground.

2. The constructions support of claim 1, wherein the central support means is
adapted for engagement by a load bearing member adapted to support part of a
building structure.

3. The constructional support of claim 2, wherein the load bearing support
member is threaded, and the central supporting means is correspondingly threaded.

4. The constructional support of claim 2, wherein the load bearing support
member has a tubular portion, said central support means being correspondingly
tubular to receive the load bearing support, and means for securing the load bearing
support member in the central support means.

5. The constructional support of claim 1, wherein the guide means include three
separate substantially tubular members secured in said equilateral triangular pattern
by means of an apertured plate defining said central support means, said tubular
members being connected in the required angular orientation by bracing struts
which interconnect adjacent tubular members.

6. The constructional support of claim 1, wherein the guide means includes
three lengths of plastic pipe held in an equilateral triangular pattern by means of a
molded plastics collar or plate defining said central means and engaging said pipes
adjacent one end and holding them in an equilateral triangular pattern, said pipes
also being engaged by a further molded plastic collar or plate closer to the other end
of said pipes and which maintains said pipes in the required angular orientation

while bracing them with respect to each other.
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7. The constructional support of claim 1, wherein the guide means include three
separate tubular members of metal secured by welding to a central tubular rij;er, ‘the
tubular members being skewed in a plane parallel to the central longitudinal axis of
the riser so that the ends of the tubular members are accessible for drilling and for
receiving the anchor means without being fouled by the central riser.

8. The constructional support of any preceding claim, wherein said guide means
are arranged at an acute angular to the central perpendicular axis at an angle of
about 5° to 20° to the central perpendicular axis.

9. The constructional support of claim 8, wherein said angle is about 10° to 15°
to the central perpendicular axis.

10.  The support of any preceding claim, wherein the securing means include a
threaded screw engaging each guide means and the corresponding anchor means.

11.  The support of any one of claims 1 to 9, wherein the securing means is a
collar secured in the upper end of each guide means.

12. A constructional support substantially as hereinbefore described with
reference to Figure 1, Figures 2 and 3, or Figures 4 to 6 of the accompanying
drawings.

13. A method of installing a constructional support as claimed in any preceding
claim, including the steps of locating the constructional support in the required
position on the ground, partially engaging the constructional support with the ground,
inserting an elongate drilling means in each guide means in turn and drilling the
ground along the axis of each guide means to a predetermined depth, inserting a
tubular anchor means into each guide means, and securing each anchor means to each
guide means or to the support.

14.  The method of claim 13, wherein each anchor means is filled with a grouting
material.

15.  The method of claim 13 or 14, further comprising inserting an additional

anchoring means into each anchor means to provide additional rigidity.
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