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PORTABLE FOUNDATION

The present invention relates to portable foundations and particularly, but not
exclusively, to portable foundations for semi permanent or pre-fabricated structures,
including buildings, such as log cabins. The present invention also relates to methods

of construction and parts for construction of such portable foundations

- Foundations provide a stable base on which to stand a structure, and serve to

distribute the structure’s load.

Known foundations for, for example, pre-fabricated buildings such as log cabins, are
constructed in the same way as those for permanent structures, such as domestic
dwellings. A network of trenches is excavated, having a layout corresponding to that
of the load bearing walls of the cabin. Concrete is poured into the trenches and
allowed to set (so-called “poured concrete foundations™). The cabin is constructed on

the set concrete which supports the full length of each load bearing wall.

When structures, and especially pre-fabricated structures, are constructed, or placed

on the foundations, any errors or inaccuracies during construction of the foundations
can have a serious effect on the structure. For example, if the foundations are
incorrectly measured and the structure does not fit on top of them, the structure may

be incorrectly supported and, possibly, unsafe.

Poured concrete foundations are labour intensive to construct, not least because of the

need to excavate, and are relatively costly both in terms of materials and time. Whilst

1
CONFIRMATION COPY
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the cost may be justifiable for permanent structures, the same may not be the case for
semi-permanent or pre-fabricated structures where poured concrete foundations may
provide an over-engineered solution. In other words, poured concrete foundations
may be unnecessarily robust for semi-permanent or pre-fabricated structures. Indeed,
pre-fgbricated structures are usually chosen beacasue of, inter alia, the speed in which
they may be erected. Therefore, the use of conventional poured c'oncrete foundations

may often introduce unnecessary delays in the use of such structures or buildings.

In addition, poured concrete foundations are inflexible in the sense that, once laid,

they cannot be moved, repositioned or adjusted.

Some semi-permanent buildings, such as static caravans or mobile homes, have
adjustable legs but these serve only to allow levelling of the pre-constructed building

at fixed points.

Attempts have been made to overcome or mitigate the problems encountered with
existing conventional poured concrete foundations. Thus, for example, US Patent No.
5,516,069 describes an adjustable construction support apparatus which comprises a
poured concrete footing assembly and a tube assembly retained in the footing
assembly. A threaded collar is attached to a top portion of the tube assembly and a
threaded shaft has complimentary threads to the collar. A nut is welded‘ to the .shaft
for receivihg a wrench. However, the device of US ‘069 suffers from a number of
disadvéntages. From Fig. 3 of US ‘069 it can be seen that when the threaded shaft is

substantially extended to support a structure the shaft will tilt or careen and be at risk
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of buckling and/or collapsing. Furthermore, the adjustable support of the prior art is

also disadvantageous in that, in operation, the threaded shaft must rotate.

US Patent application No. 2003/0033760 also describes a foundation support. Indeed,
US 760 identifies that over extension may be a problem, but addresses by providing a
stop at the distal end of a threaded jack rod. The system does not address the tilt or

careen that may occur upon overextension.

We have now discovered a novel design of an adjustable construction support which

overcomes or mitigates the disadvantages of the prior art systems.

According to a first aspect of the present invention there is provided a portable
foundation assembly for a structure, comprising: a footing member adapted to sit on
the ground; a support member having a support surface adapted to engage the
structure at a chosen location; the support member being provided with a base

member and height adjustment means located in the base member.

The term “ground” as used herein should be understood to mean any surface upon
which it is desired to construct a structure, be that soil, sand, grass, concrete, tarmac
or anything else, and whether at ground level or not. For example, the “ground” could

be an unlevelled soil surface or the tarmac surface of a fourth floor car park.

The footing is preferably adapted to engage with the base member. Any
conventionally known engaging means may be utilised. However, preferably, the

footing and the base member may be adapted to interengage in mating fashion. Thus,
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the footing may be provided with a male portion and the base member with a female
portion. It will be understood by one skilled in the art that it is within the scope of the
invention for the footing to be provided with a female portion and the base member
with a male portion, Preferably, the male portion of the footing is, in use, on the
upper surface of the footing whilst the female portion of the base is, in use, on the
underside of the base member. The male and female portions may preferably be
integral to the footing and/or the base member. The male and female portions may be
substantially circular in cross section and the circumferential edge of the male and
female portions may be chamfered to aésist location of the footing and the base
member together. When the male and female portions are substantially circular as
hereinbefore described, then each of the male and female portions may be kejfed, S0
as to prevent excessive rotational movement and facilitate more precise positioning of

the footing and the base member.

Most likely, a structure will be supported by a plurality of portable foundation
assemblies according to the first aspect of the invention as hereinbefore described.
Each foundation is adapted to engage the structure at any of a number of different
locations so as not to be dedicated to one location. Each foundation may be deployed
at a location corresponding to a structure load point. For instance, a log cabin may |
use four such foundations, one at each corner of the cabin. However, the number of
load points will depend upon the design layout and the size of the building. Thus, for
example, for a log cabin, the logd points are typically not more than 3m apart. Each
foundation may be fastened to the structure by bolting a part of the structure to the

support member.
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In a preferred aspect of the invention the assembly is also provided with one or more
spacer members, that is, a spacer member which, in use, is located between the
footing and the base member of the support. The number of spacer members uged
may vary from one structure to another. Indeed if a structure is being placed upon
uneven ground or sloping ground, the number of spacers may be varied from one

assembly to another.

The spacer members may be stacked and may be adapted to interengage one another
in mating fashion as hereinbefore described. The mating portions are preferentially
the same or similar to those found in the footing member and the base member so that
the one or more spacer members may also engage with the footing and the base
member respectively, to be locatable in relation to one another and so as not to slip
relative to one another. The use of the one or more spacer members is especially
advantageous in minimising the extension or overextension of the height adjustment

means.

The size of the one or 'more spacer members may vary, although they will
preferentially be of a size corresponding to that of the footing. The depth of the
spacer (i.e. in use, the height adjustment that is provided) is largely governed by the
desire for the spacer to remain manually portable. Thus, the spacer may have a depth
of from 2.5 to 15 cm, preferably 5 to 10 cm. Two preferred embodiments are a spacer
with a depth of 5cm and a spacer with a depth of 10 em. The footing member may,

preferably, be of the same or similar dimensions to the spacer.
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It will be appreciated by one skilled in the art that the spacer members as hereinbefore
described may be sold separately to the portable foundation assembly. Furthermore,

the spacer members for use with the portable foundation assembly are novel per se.

Therefore, according to a further aspect of the present invention we also provide a
spacer member adapted for use with a portable foundation assembly as hereinbefore
described, wherein, in use, the spacer member has a lower surface adapted to engage
with a footing/upper surface of an adjacent spacer member and an upper surface

adapted to engage with a support base/ lower surface of an adjacent spacer member.

Thus, according to this aspect of the invention each spacer member adapted for use
with a portable foundation assembly is provided with a male and female portion,
enabling engagement with the corresponding component parts of the assembly.
Preferably, in use, the spacer is provided with a male portion on its upper surface and

a female portion on its lower surface.

A benefit of a portable foundation according to each aspect of the invention is that
adjustment is possible By virtue of the adjustment means both during and after
construction. During construction of a building, it is preferable to align and level all
walls of the building before commencing work on the roof. After construction, the
building may move because, for instance, of earthquake or permafrost, and
compensation for the movement is desirable. Thus, for example, minor adjustments
may be made by altering the height adjustment means located in the base member.

Alternatively, substantial adjustments may be made by adding or removing a spacer
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member, thus avoiding unnecessary and potentially dangerous overextension of the

height adjustment means located in the base member.

The footing and/or the one or more spacer members preferentially comprise

substantially the same or similar dimensions.

In use, the base member may have a bottom surface and a top surface and preferably
the bottom surface is of greater area than that of the top surface. It is advantageous to
have a base member in which the bottom surface is of greater area than the top surface
as this provides greater stability, e.g. for less material. A larger bottom surface also
helps to distribute the load through the support member and the height adjustment
means to a wider area. This can be important if the surface on which the portable
foundation is placed is soft, as the load will be spread and any sinking and/or
movement may be reduced. However, it is not essential that the bottom surface is
larger than the top: the base member can be any appropriate shape which provides the
necessary base function. Therefore, in a preferred embodiment, fhe base member
comprises a frustum. Thus, it may be generally frustopyramidal in shape or
frustoconical in shape. However, it is preferably frustopyramidal and especially a
frusto square based pyramid. Alternatively or in addition, the base member may be
decorative in appearance. When the base member is decorative, the footing member

and/or the one or more spacer members may also be similarly decorative.

The bottom surface of the base member is typically between 30 and 50 cm wide, i.e.
when the base member is a frusto square based pyramid, the bottom surface of the

base member may cover an area of substantially 1,500 cm?,
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Preferably, the base member, the footing and the optional one or more spacer
members, are made of substantially the same material. Preferably, the material is
concrete, more preferably pre-cast concrete which may optionally be reinforced or

strengthened.

In a particularly preferred embodiment, the support member may comprise a support
plate. However, the support member may be realised in a number of different ways,
so long as it fulfils the requirement to provide a support surface adapted to engage the
structure. The support member may also comprise locating means for locating the
structure on the support surface. For instance, in the case where the support member
comprises a plate, a flange may be provided, substantially perpendicular to and
upstanding from the plate, for locating the structure. If the plate is intended to support
a corner of a structure the flange itself may be shaped to correspond with the corner of
the structure, for example, the flange itself may be a substantially right-angled flange.
Alternatively, if the plate is intended to support a longitudinal beam or plinth, a
plurality of flanges may be provided. Such flanges whilst upstanding from the plate,
may be positioned on alternating sided of the plate, e.g. in a zigzag pattern, so as to
securely locate against the sides of the longitudinal beam or plinth. The support
member may engage a bottom surface of the structure, and the engagement may be
inboard of the edge of the surface so as not to overlap the edge and, for example,

interfere with the run-away of water from the edge.

Preferably, the height adjustment means comprises a threaded rod connected at one

end, say by welding, to the support member and received at the other in a rod
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receiving opening in the base, and a nut, wherein rotation of the nut adjusts the
spacing between the base member and the support member. Optionally, the
adjustment means may comprise a washer disposed between the nut and the top
surface of the base member. When the height adjustment means comprises a threaded
rod, the base member may include a corresponding tube assembly located in the base
member. The tube assembly may comprise internal threads complementary to the
threaded rod. However, it is preferred that the tube assembly is internally
substantially smooth, i.e. it is not threaded. Therefore, the tube assembly may
comprise a hollow chamber or a lined chamber, e.g. a smooth metal or plastics lining.
When the tube assembly is not threaded, the nut may comprise an integral sleeve
which is located inside the end of the tube assembly, such that, in use, the nut/sleeve
is rotated to cause the threaded rod to adjust in height. However, because the tube is

unthreaded, the threaded rod does not rotate.

In a particular aspect of the present invention the threaded rod is either relatively short
in length or is provided with a stopper to prevent overextension. It is preferred that
the length of the rod and the corrésponding length of the tube assembly are
substantially similar (but less) than the depth of the base member. The base member
is in turn of a substantially similar depth to the footing member and/or spacer

members as hereinbefore described. Similarly, the length of the rod may also vary

~ depending upon the diameter of the rod. However, preferably the length of the rod

may be substantially similar to the depth of the footing member and/or spacer.

Therefore a preferred length of rod may be 5 ¢m or 10 cm.
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The present invention is particularly applicable to wooden structures, such as log
cabins. The construction of foundations for log cabins by known techniques requires
a significant outlay in time and material. The present invention, if desired, can be
deployed directly on to firm ground. However, in most instances, removal of topsoil

and creation of a firm base will be preferable.

For some building sites, a small area of concrete just larger than the area of the bottom
surface of the base member may be prepared. Even with the required preparation of a
small area of concrete, the present invention still has distinct advantages, as the
present invention is moveable relative to the prepared concrete area and, as such,

accurate measurements are not required.

Furthermore, prior art foundations need to be substantially flat, to enable the
structure’s load to be evenly distributed within the walls of the construction. The
spacing member adjustment means of the present invention means that, where the
desired location of a building structure is not substantially flat, the location does not
have to be levelled prior to construction. A plurality of portable foundations
according to the present invention can be deployed at load points in the structure, and
then adjusted as required according to the level of the ground to ensure the structure is

level.
The present invention is particularly advantageous in regions which are prone to

earthquakes. Especially when the structure supported by the foundation is wooden, as

wooden structures are particularly resistant to earthquakes.

10
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If the ground has become uneven due to an earthquake or subsidence, the foundations
may no longer support the structure evenly. In a situation such as this, the portable
foundations of the present invention can be adjusted by height and location to

accommodate the ground movement.

According to a further aspect of the present invention there is provided a wooden
structure comprising a plurality of portable foundation assemblies according to the

present invention.

In addition we provide a method of supporting a structure which comprises the use of
one or more portable foundation assemblies as hereinbefore described. We further
provide a method of erecting a structure which comprises supporting the structure by

the use of one or more portable foundation assemblies as hereinbefore described.

Embodiments of the present invention will now be described, by way of example

only, with reference to the accompanying drawings, in which:

Fig. 1 illustrates a side view of a first embodiment of a portable foundation according

to the present invention;

Fig. 2 illustrates a side view of a second embodiment of a portable foundation

according to the invention, which includes a footing member;

Fig. 3 is a side view of the disassembled portable foundation assembly including a

footing member and a spacer;

11
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Fig. 4 is a side view of the assembled portable foundation assembly shown in Fig. 3;
Figs. 5(a) to (c) are side, end and plan views respectively of a spacer member;

Figs. 6(a) to (c) are side, end and plan views respectively of a support base member;

and
Fig. 7 is a side view of a support member.

A portable foundation assembly (1) for a log cabin (not shown) is shown comprising a
base member (2), a support member (3) and a height adjustment member (4) which

holds the support member (3) spaced apart from the base member (2).

The base member (2), which is concrete, is shown as a generally frusto square based

pyramid shape. It has a bottom surface (5) and a top surface (6).

The support member (3) comprises a plate (7), of generally triangular shape (right-'
angled triangle) in plan view, having a top side (8), providing a support surface
adapted to engage the bottom surface of the log cabin, and a bottom side (9).
Upstanding from the plate (7), adjacent one edge (10) (the hypotenuse edge), of the
plate (7) is a perpendicular flange (11) which serves as a locating lip. The flange (11)
extends into a recess (not shown) in the bottom surface of the cabin and is fastened to

the fabric of the cabin by a bolt (not shown).

12
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The height adjustment member (4) comprises a threaded rod (12), a nut (13) and a
washer (14). The rod (12) is welded at its top end (as shown) to the bottom side (9) of
the plate (7), approximately at its centre. The other lower end of the rod (12) extends
into a passage (15) in the base member (2). Furthermore, the nut (13) is screwed on to
the rod (12) and the washer (14) is positioned between the top surface (16) of the base
member (2) and the nut (13). The support member (3) is thereby held spaced apart
from the base member (2). The spacing between the base member (2) and the
supporting member (3) or, in other words, the height of the supporting member (3)
above the base member (2), may be adjusted by turning the nut (13) relative to the

threaded rod (12), using an appropriately sized spanner.

With reference to Fig. 2, in an alternative embodiment to that shown in Fig. 1
(although like parts have been given the same reference numerals), the foundation
assembly (1) is provided with an additional footing member (17) adapted to sit

underneath the base member (2).

The footing member (17) has a top surface (18) and a bottom surface (19). Provided
on the top surface (18) is a central, raised male portion (20) which is generally
circular in plan view. There is a correspondingly shaped recessed female portion (21)
in the bottom surface (5) of the base member (2) such that the footing member (17)
and the base member (2) interengage in mating fashion. In the embodiment shown
the footing member (17) is (optionally) provided with a correspondingly shaped

recess (22) in its bottom surface (19) so that it may also act as a spacer if desirable.

13
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With reference to Fig. 3 a disassembled portable foundation assembly (1) comprises a
footing member (17), a spacer member (23), a frustum shaped base member (2), a
support member (3) and a height adjustment member (4) which holds the support

member (3) spaced apart from the base member (2).

The footing member (17) has a top surface (18) and a bottom surface (19). Provided
on the top surface (18) is a central, raised male portion (20) which is generally
circular in plan view. There is a correspondingly shaped recessed female portion (24)
in the bottom surface (25) of the spacer (23) such that the footing member (17) and
the spacer (23) interengage in mating fashion. In the embodiment shown, the male
portion (20) is provided with a keyed region (25) in the form of a recess (26). The
female portion (24) is also provided with a corresponding keyed region (27) in the
form of a raised portion (28). The keyed regions (and) act prevent excessive
rotational movement and facilitate more precise positioning of the footing member

(17) and the spacer (23).

The spacer (23) has an upper surface (29) which is also provided with a male region
(30) adapted to interengage with the female portion of the base member (2). The male
portion (30) of the spacer (23) is provided with a keyed region (31) and the female
portion (21) of the base member (2) is provided with a corresponding keyed region

(32).
With reference to Fig. 4, the portable foundation assembly (1) of Fig. 3 is shown in

assembled form. Thus, the footing member (17) is positioned on the ground (not

shown) and the raised male portion (20) interengages with the female portion (24) of

14
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the spacer (23). Similarly, the raised male portion (30) of the spacer (23) interengages
with the female portion (21) of the base member (2). It will be understood by one

skilled in the art that a plurality of spacer members (23) may be used in the assembly

().

With reference to Fig. 5(a) to (c) which represent a spacer member (23), the spacer
(23) bas an upper surface (29) provided with a male portion (30) adapted to
interengage with the female portion of the base member (not shown). The male
portion (30) of the spacer (23) is provided with a keyed region (31). The bottom
surface (25) of the spacer (23) is provided with a recessed female portion (24). The
female portion (24) is also provided with a corresponding keyed region (27) in the

form of a raised portion (28).

With reference to Figs. 6(a) to (¢) which represent the base member (2), the base
member (2) has a bottom surface (33) provided with a female portion (21). The
female portion (21) is also provided with a raised keyed region (32). The upper
surface (6) of the base member (2) is provided with a passage (15) adapted to house

the support member (not shown).

Referring to Fig. 7 which represents a side view of a support member (3), which
comprises a plate (7), of generally triangular shape (right-angled triangle) in plan
view, having a top side (8), providing a support surface adapted to engage the bottom
surface of, e.g. a log cabin, and a bottom side (9). Upstanding from the plate @,
adjacent one edge (10) (the hypotenuse edge), of the plate (7) is a perpendicular

flange (11) which serves as a locating lip. The flange (11) extends into a recess (not

15
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shown) in the bottom surface of the cabin and is fastened to the fabric of the cabin by

a bolt (not shown).

The height adjustment member (4) comprises a threaded rod (12), a nut (13) and a
washer (14). The rod (12) is welded at its top end (as shown) to the bottom side (9) of
the plate (7), approximately at its centre. The other lower end of the rod (12) extends

into a passage of the base member (not shown).

Improvements and modifications may be incorporated without departing from the

scope of the present invention.

0197P/WO.Spec(1)

16
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CLAIMS

1. A portable foundation assembly for a structure, comprising: a footing member
adapted to sit on the ground; a support member having a support surface adapted to
engage the structure at a chosen location; the support member being provided with a

base member and height adjustment means located in the base member.

2. A portable foundation according to claim 1 wherein the footing member is

adapted to engage with the base member.

3. A portable foundation according to claim 2 wherein the footing member and

the base member are adapted to interengage in a mating fashion.

4. A portable foundation according to claim 3 wherein the footing member is

provided with a male portion and the base member with a female portion.
5. A portable foundation according to claim 4 wherein the male portion of the
footing member is, in use, on the upper surface of the footing member whilst the

female portion of the base is, in use, on the underside of the base member.

6. A portable foundation according to claim 4 wherein the male and female

portions are integral to the footing member and/or the base member.

7. A portable foundation according to claim 4 wherein the male and female

portions are substantially circular in cross section.

17
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8. A portable foundation according to claim 4 wherein the circumferential edge

of the male and female portions are chamfered.

9. A portable foundation according to claim 4 wherein each of the male and

female portions are keyed.

10. A portable foundation according to claim 1 wherein the assembly is also

provided with one or more spacer members.

11. A portable foundation according to claim 1 wherein the one or more spacer

members are stackable and are adapted to interengage one another.

12. A portable foundation according to claim 1 wherein the one or more spacer

members are adapted to interengage in a mating fashion.

13. A portable foundation according to claim 12 wherein the mating portions are

the same or similar to those in the footing member and/or the base member.

14. A portable foundation according to claim 10 wherein the one or more spacer

members are dimensioned to be of a size corresponding to that of the footing member.

15. A spacer member adapted for use with a portable foundation assembly

according to claim 1.

18
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16. A spacer member according to claim 15 wherein, in use, the spacer member
has a lower surface adapted to engage with a footing/upper surface of an adjacent
spacer member and an upper surface adapted to engage with a support base/lower

surface of an adjacent spacer member.

17. A spacer member according to claim 16 wherein the spacer is provided with a

male portion on its upper surface and a female portion on its lower surface.

18. A spacer member according to claim 16 wherein the footing and/or the one or
more spacer members preferentially comprise substantially the same or similar

dimensions.

19. A portable foundation according to claim 1 wherein the base member has a
bottom surface and a top surface and the bottom surface is of greater area than that of

the top surface.

20. A portable foundation according to claim 19 wherein the base member

comprises a frustum.
21. A portable foundation according to claim 1 wherein the base member, the
footing and the optional one or more spacer members, are made of substantially the

same material.

22. A portable foundation according to claim 21 wherein the material is concrete.

19
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23. A portable foundation according to claim 1 wherein the support member

comprises a support plate.

24. A portable foundation according to claim 23 wherein the support plate

comprises locating means for locating a structure on the support surface.

25. A portable foundation according to claim 24 wherein the locating means

comprises one or more flanges.

26.. A portable foundation according to claim 1 wherein the height adjustment
means comprises a threaded rod connected at one end to the support member and
received at the other in a rod'receiving opening in the base, and a nut, wherein
rotation of the nut adjusts the spacing between the base member and the support

member.

27. A portable foundation according to claim 26 wherein the rod is provided with

a washer disposed between the nut and the top surface of the base member.

28. A portable foundation according to claim 26 wherein the base member

includes a tube assembly for location of the rod.

29. A portable foundation according to claim 28 wherein the tube assembly is

internally substantially smooth.
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30. A portable foundation according to claim 28 wherein the tube assembly

comprises a hollow lined chamber.

31. A portable foundation according to claim 26 wherein the threaded rod is either

relatively short in length or is provided with a stopper to prevent overextension.
32. A portable foundation according to claim 26 wherein the length of the rod and
the corresponding length of the tube assembly are substantially similar to the depth of

the base member.

33. A wooden structure comprising a plurality of portable foundation assemblies

according to claim 1.

34. A method of supporting a structure which comprises the use of one or more

portable foundation assemblies according to claim 1.

35. A method of erecting a structure which comprises supporting the structure by

the use of one or more portable foundation assemblies according to claim 1.

36. A portable foundation or a method substantially as herein described with

reference to the accompanying drawings.
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