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Description

[0001] This invention concerns formers that can be
used for a range of applications including, but not limited
to spread foundations and ground reinforcements.
[0002] Spread foundations are a traditional form of
supporting structures. The supported load is "spread" in-
to the ground through a foundation. In older properties
the spread foundation could take the form of corbeled
layers of brickwork/stonework and in more modern prop-
erties spread foundations are generally constructed from
concrete.
[0003] To construct a traditional concrete spread foun-
dation it is necessary to excavate a hole down to ground
that is capable of supporting the load. The material ex-
cavated is generally "thrown away". This adds to the cost
of constructing the foundation.
[0004] Further problems arise where there is restricted
access such that the excavation of a hole and removal
of the excavated material can be a problem. For some
applications such as the construction of refuge platforms
provided at intervals along a rail line for use by rail work-
ers and or the installation of signs and signals along a
rail line this can present a particular problem and often
requires the use specialised equipment on the rail line
necessitating closure of the rail line while the work is car-
ried out. Closing the rail line creates problems for train
operators and users.
[0005] Ground reinforcements are a traditional form of
creating walkways and areas of hardstanding that can
be used as a car park or to support structures such as
sheds. In the rail industry there is often a requirement to
provide an area around electrical equipment to restrict
growth of weeds and vegetation to facilitate access for
repair and maintenance work. It is common to construct
such areas from concrete but in remote locations it is
often difficult to get concrete to site and this adds to the
cost of using concrete.
[0006] There is a need therefore for alternative meth-
ods of constructing foundations and/or ground reinforce-
ments that addresses one or more of the aforementioned
problems.
[0007] A first aspect of this invention provides a method
of constructing a spread foundation or ground reinforce-
ment including forming a hole in the ground or other sub-
strate, placing a hollow former in the hole and backfilling
using the excavated material.
[0008] The combination of the former and excavated
material forms the foundation or reinforcement. By using
the excavated material as part of the foundation or rein-
forcement this invention makes spread foundation or
ground reinforcement construction more economical,
quicker and more environmentally friendly.
[0009] Optionally, the overall strength of the foundation
or reinforcement may be increased by adding a filler ma-
terial such as a cementitious grout, resin, expanding resin
or other similar material to the material in the former.
[0010] Optionally, the overall strength of the foundation

or reinforcement may be increased by adding a filler ma-
terial such as a cementitious grout, resin, expanding resin
or other similar material below or around the former.
[0011] Optionally, addition of the filler material, for ex-
ample a cementitious grout, resin, expanding resin or
other similar material, in or around or below the former
may be controlled by employing one or more tubes inside
and/or outside of the former for injecting the material.
The tubes may be provided with one or more holes at
the lower end and/or along the length of the tube to dis-
tribute the filler material. The filler material may be forced
out of the tube under pressure. Pressure may be applied
using a pump. Alternatively where the filler material is an
expandable resin, the pressure may be generated by
confining the resin within the tube so that it flows through
the holes under the pressure generated by expansion of
the resin.
[0012] Where provided, the filler material may be in a
form that can flow to fill voids in the backfill material within
the former and/or in the soil around and/or below the
former and subsequently set or harden to form a sub-
stantially rigid foundation or reinforcement.
[0013] Optionally, the load capacity of the foundation
or reinforcement may be increased by driving one or more
anchoring members into the ground through the founda-
tion. The anchoring members may comprise spikes and
could take the form of rods, tubes, plates, angles or other
similar forms. The anchoring members may be held into
the foundation or reinforcement either by locating holes
in top and or bottom sections of the former, locating tubes
built into the former or by setting the anchoring members
into the soil/grout/resin matrix.
[0014] Optionally, the former may be provided with one
or more internal and/or external members such as ribs.
Where provided the members may strengthen the
former.
[0015] Optionally, the former may be configured to con-
tain the material in the former. It may be that the former
can be fitted with a base member and/or a top member.
This may provide a further containment to the infill. It may
be that the base member and/or top member can be used
to provide a location for the anchoring members, where
provided, and/or for the fitting of a support structure such
as a post or platform. The base member and/or top mem-
ber hold the post in position and transfer any horizontal
loads onto the main former.
[0016] Optionally, the former may be provided with a
tubular member such as a sleeve. The sleeve may be
located at any desired position within the former and the
backfill material may fill the space within the former be-
tween the former and the sleeve and locate the sleeve
at the desired position. The sleeve may be used to pro-
vide a location for fitting a support structure such as a
post or platform. The lower end of the sleeve may be
closed to prevent ingress of backfill material. The upper
end of the sleeve may extend above the foundation. The
upper end of the sleeve may be provided with a remov-
able closure cap.
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[0017] Optionally, the former may be configured to con-
form to the profile of the hole. For example, the former
may be flexible so that it can mould to the profile of the
hole. Where the former is flexible it may be preferred that
the excavated material used to backfill the hole may be
strengthened with a filler material such as a cementitious
grout, resin, expanding resin or other similar material as
previously described to form a rigid foundation.
[0018] A second aspect of this invention provides a
method of constructing a spread foundation or ground
reinforcement including forming a hole in the ground or
other substrate, placing a hollow former in the hole and
filling the former with a filler material.
[0019] The filler material may comprise the material
excavated to form the hole. Alternatively the filler material
may comprise any other suitable material such as ce-
mentitious grout, resin, expanding resin or other similar
material
[0020] The method may comprise any of the features
already described in connection with the first aspect of
the invention.
[0021] A third aspect of this invention provides a former
for use in the method of the first or second aspects of the
invention.
[0022] The former may comprise any of the features
already described in connection with the first and second
aspects of the invention.
[0023] A fourth aspect of the invention provides a
spread foundation or ground reinforcement comprising
a former and at least one of a top member, a base mem-
ber and an infill material.
[0024] The spread foundation or ground reinforcement
may comprise any of the features described in connec-
tion with the preceding aspects of the invention.
[0025] A fifth aspect of the invention provides a load
bearing construction member comprising a former and
at least one of a top member, a base member and an
infill material.
[0026] The load bearing construction member may
comprise any of the features described in connection with
the preceding aspects of the invention
[0027] The invention will now be described in more de-
tail by way of example only with reference to the accom-
panying drawings in which like reference numerals indi-
cate corresponding parts and wherein:

Figure 1 shows the excavation of a hole for the new
foundation;

Figure 2 shows the hollow former being inserted into
the hole;

Figure 3 shows the excavated material being put
back into the former;

Figure 4 shows the strengthening of the backfilled
material;

Figure 5 shows the location of spikes designed to
improve the capacity of the foundation;

Figure 6 shows internal strengthening ribs to the hol-
low foundation former;

Figure 7 shows consolidation of the ground around
the new foundation;

Figure 8 shows inserts to allow material to be inject-
ed around and below the foundation;

Figure 9 shows top and bottom plates to the foun-
dation;

Figure 10 shows the bottom plate fitted with
strengthening ribs;

Figure 11 shows the bottom plate with a grillage;

Figure 12 shows the top plate with a grillage;

Figure 13 shows a hollow central sleeve to the centre
of the foundation;

Figure 14 shows an adjustable head to the founda-
tion;

Figure 15 shows the former with a support member;

Figure 16 shows the support member with a support
base;

Figure 17 shows the former with strengthening
members;

Figure 18 shows a plurality of formers stacked one
on top of the other;

Figure 19 shows the former stack with internal di-
viding members;

Figure 20 shows alternative forms of dividing mem-
bers;

Figure 21 shows a former comprising a stack of di-
viding members;

Figure 22 shows a plurality of rectangular formers
stacked one on top of the other;

Figure 23 shows the former stack with strengthening
members;

Figure 24 shows a former suitable for use as a pav-
ing slab; and

Figure 25 shows a foundation former made from a
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flexible material.

[0028] Figure 1 shows the excavation of a hole 1 in the
ground with the excavated material 2 stacked adjacent
to the excavation for reuse.
[0029] Figure 2 shows a hollow foundation former 3
being inserted into the hole 1. The former 3 could be
square, circular, rectangular or any other shape on plan.
The former 3 may be made of metal resin, fabric or plas-
tics or a composite thereof. The former 3 could be rigid,
flexible or a combination of rigid and flexible material. In
this embodiment, the former 3 is open at the top and
bottom ends. In other embodiments the former 3 may be
fitted with top, bottom or intermediate stiffening plates.
These plates could be solid or consist of a grillage of
members.
[0030] Figure 3 shows the excavated material 2 being
backfilled into the former 3 to form a new foundation. Any
clearance space between the former 3 and the ground
surrounding the former 3 may be backfilled with the ex-
cavated material and/or with a filler material such as a
cementitious grout, resin, expanding resin or other similar
material. In alternative embodiments the former 3 could
be filled with a filler material such as a cementitious grout,
resin, expanding resin, rock, gravel or other similar ma-
terial without incorporating the excavated material.
[0031] Figure 4 shows the backfilled material 2 being
filled with a filler material such as a cementitious grout,
resin, expanding resin or other similar material 4. The
filler material fills the voids within the backfilled material
2 and bonds the material to the former 3 to increase the
overall strength of the new foundation. Material used to
infill the voids can either be spread uniformly through the
new foundation or be concentrated in a position (e.g. the
top or the bottom of a new foundation) depending on the
design requirements. The filler material may comprise a
two component resin where the components are mixed
and the resin poured or injected to fill the voids before
setting and hardening. Any suitable filler material may be
employed as will be familiar to those skilled in the art.
[0032] Figure 5 shows an arrangement where driving
one or more anchoring members 5 through the new foun-
dation may increase the overall capacity of the new foun-
dation. This increases the load carrying capacity of the
new foundation. The anchoring members 5 may be driv-
en either before or after the former 3 is backfilled. The
anchoring members 5 may be in the form of spikes. The
spikes 5 may be hollow tubes and may be provided with
one or more holes at the lower end and or along the
length through which a filler material may be added to
distribute the filler material for filling voids in the backfilled
material and/or in the ground surrounding the former. The
upper end of the anchoring member 5 may be closed
after the filler material is added, for example with a cap,
to seal the anchoring member 5. Pressure may be used
to force the filler material out of the holes in the anchoring
member. This may involve use of a pump. Alternatively,
if the filler material is an expanding resin, closing the up-

per end may confine the filler material and assist in gen-
erating a pressure to force the resin out through the holes
into the surrounding area when the filler material ex-
pands. This may avoid the need for a pump. The anchor-
ing members 5 may be connected to the top plate, bottom
plate or the side walls of the former.
[0033] Figure 6 shows a modification in which the
former 3 is optionally strengthened with one or more in-
ternal formations 6. The formations 6 could be ribs as
shown, cross members, or a grillage of interconnecting
members. In other embodiments the former may be pro-
vided with one or more external formations in place of or
in addition to one or more internal formations.
[0034] Figure 7 shows a modification in which the
ground around and/or below the former 3 is optionally
filled with a filler material 4 such as a cementitious grout,
resin, expanding resin or other similar material. The filler
material 4 may be injected through a removable tube 9
inserted into the ground 7 around the perimeter of the
former and/or through the former 3 into the ground 8 be-
low the base of the former 3. Injection of filler material 4
around and/or below the former 3 fills any voids and in-
creases the strength of the connection between the
former 3 and the adjacent ground and increases its over-
all load carrying capacity. The tube 9 may be provided
with one or more holes at the lower end and/or along the
length to distribute the filler material for filling voids within
the ground surrounding the former. Pressure may be
used to force the filler material out of the holes in the
tube. This may involve use of a pump. Alternatively, if
the filler material is an expanding resin, closing the upper
end may confine the filler material and assist in generat-
ing a pressure to force the resin out through the holes
into the surrounding area when the filler material ex-
pands. This may avoid the need for a pump.
[0035] Figure 8 shows a modification in which the
former 3 contains internal fittings 10, 11 to allow a filler
material 4 to be injected into the ground 7 around the
perimeter of the former 3 and/or into the ground 8 below
the former 3 in addition to or in place of the injection of
filler material with the separate lance 9 shown in Figure 7.
[0036] Figure 9 shows a modification in which the
former 3 has a base member 12 and top member 13.
The base member 12 and top member 13 may be made
of the same material as the former 3 or a different mate-
rial. The base member 12 and top member 13 may be
separate from the former 3. The base member 12 and
top member 13 may be solid and may close the open
ends of the former 3 and help contain any filler material
4 that is used to bind the backfilled material 2 together
and improves the overall strength of the new foundation.
In other embodiments the foundation former may have
a base member 12 only or a top member 13 only. In other
embodiments the former 3 may have an integral base
member 12. The base member 12 and the top member
13 may contain holes and or locating sleeves to allow for
the placement of the anchoring members shown in figure
5.
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[0037] Figure 10 shows a modification in which the
base member 12 has one or more stiffening ribs 15. The
ribs 15 may improve the strength of the base member
12. The ribs 15 may be fitted on the underside of the base
member as shown and/or on the topside of the base
member 12. The base member 12 may be solid or may
contain one or more holes.
[0038] Figure 11 shows a modification in which the
base member 12 comprises an open grillage. The base
member 12 could take other forms including a thickened
rim around the perimeter of the former or an in situ bed
such as concrete.
[0039] Figure 12 shows a modification in which the top
member 13 comprises an open grillage. The top member
13 could take other forms including a thickened rim
around the perimeter of the former.
[0040] Figure 13 shows a modification in which a
sleeve 17 is inserted in the foundation before backfilling.
The sleeve 17 may be used to allow a support member
such as a post, column or other similar member (not
shown) to be inserted into the foundation. The sleeve 17
may be closed at the lower end to prevent ingress of the
backfill material and/or filler material. The sleeve 17 may
extend from the top of the foundation to prevent ingress
of the backfill material and/or filler material. The sleeve
17 may be provided with a removable cap at the upper
end to prevent ingress of the backfill material and/or filler
material and/or any other material until the cap member
is removed when it is desired to insert a support member
into the sleeve. The sleeve 17 may be a separate member
or may be integral with former 3.
[0041] Figure 14 shows a modification in which a top
member 18 is provided with a fitting 19 for connection to
a supporting structure. The fitting 19 may allow for vertical
height adjustment. For example the fitting 19 may com-
prise a base plate 19a provided with a threaded shank
19b that screws into a threaded hole in the top member
18.
[0042] Figure 15 shows a modification in which a top
member 20 contains a hole 21 to allow a support member
22 such as a post to be inserted into the foundation.
Where provided, a base member may contain a seating
(not shown) to locate and/or support the base of the sup-
port member.
[0043] Figure 16 shows a modification in which the
support member 22 is pre-fitted with a base element 23
such as a spreader plate. The base element 23 could be
used in conjunction with the base member 12 or could
replace the base member 12. The top member 20 may
fit over the support member 22.
[0044] Figure 17 shows a modification in which the
former 3 is provided with one or more strengthening
members 24 positioned adjacent the sidewalls of the
former 3 during installation to reinforce the sidewalls of
the former 3. The strengthening members 24 could be
rods, plates or other member having any shape required.
The strengthening members 24 may be located on the
inside or outside face of the sidewalls of the former 3.

Alternatively or additionally the strengthening members
may be located in channels/grooves (not shown) on the
inside or outside face of the sidewalls of the former 3.
The strengthening members 24 could extend below the
base of the former 3 which may further increase the
strength of the foundation. Alternatively, the strengthen-
ing members 24 may be located in the base of the former
3. The strengthening members 24 may extend vertically
as shown or at an angle to the vertical. Where two
strengthening members 24 extend at an angle to the ver-
tical and at opposite angles to each other, this may pro-
vide an enhanced anchor to secure and retain the former
3 in situ.
[0045] Figure 18 shows a modification in which two or
more formers 3a, 3b, 3c can be stacked one on top of
the other to allow the height of the foundation to be varied
according to the requirements. With this application each
former 3a, 3b, 3c may be connected to the adjacent
former using interconnecting elements such as lugs
and/or using strengthening members 24 as shown on
Figure 17 and/or any other suitable means.
[0046] Figure 19 shows a modification in which one or
more internal dividing members 25 are provided to
strengthen the foundation. The members 25 may be ar-
ranged horizontally. Where two or more members 25 are
provided they can be spaced apart vertically. Where the
foundation comprises a stack of formers as shown in Fig-
ure 19, the members 25 may be provided at the junction
between adjacent formers. The members 25 may be con-
nected to the adjacent formers in a similar way to that
described in Figure 18. Dividing members 25 may also
be provided at the top and or bottom of the stack of form-
ers.
[0047] Figures 20a-20d show a variety of different in-
ternal dividing members 25. Figure 20a shows a member
25 consisting of a solid plate. Figure 20b shows a member
25 consisting of an outer ring and inner spokes (similar
to a bicycle wheel). Figure 20c shows a member 25 con-
sisting of an outer ring and an inner grillage. Figure 20d
shows a member 25 consisting of an outer ring and an
inner ring or socket connected to the outer ring by spokes.
The inner ring or socket may locate a post inserted
through the member 25.
[0048] Figure 21 shows a modification in which the di-
viding members 25 are of increased depth such that a
single dividing member 25 or a stack of two or more di-
viding members 25 one on top of the other and optional
connectors between the members may be used as a
former.
[0049] Figures 22 and 23 show a rectangular former 3
with a grillage of internal dividing members 25. A plurality
of formers 3a, 3b, 3c may be stacked one on top of the
other to create a level walkway on sloping ground. Adja-
cent formers may be connected to each other by any of
the methods described herein. With this arrangement the
loads may be lower and a base member and/or a top
member may not be required. Also with this arrangement
the grillages could be backfilled with excavated material

7 8 



EP 3 124 705 A1

6

5

10

15

20

25

30

35

40

45

50

55

or imported material such as gravel. Alternatively the gril-
lages could be partly filled with excavated material and
partly filled with gravel. Preferably the gravel would be
placed in the top to give a walking surface. The overall
strength of the arrangement could be increased by driv-
ing strengthening members 24 through the stack of form-
ers 3a, 3b, 3c and into the ground below similar to Figure
17. The members 4 may extend vertically or at an angle
to the vertical and/or at an angle to each other.
[0050] Figure 24 shows a rectangular former 3 with a
grillage of internal dividing members 25 similar to Figures
23 and 24. Additionally, the sidewalls of the former 3 are
provided with formations by means of which the formers
can be located and arranged side by side and connected
together to create a larger level area. In this embodiment,
the formations comprise one or more lugs 26 on two side-
walls and one or more slots 27 on the other two sidewalls.
Other formations and/or configurations of formations
may be employed. The former 3 may additionally be pro-
vided with a top member 28 to form a paving slab. The
top member 28 may be made of fiberglass or other suit-
able material. To reduce the risk of high winds picking
up and moving the slab, the former 3 may be backfilled
with soil or gravel or any other infill material before fitting
the top member 28. The former 3 may be provided with
internal projections 29 on the sidewalls and/or the divid-
ing members 25 to assist in retaining the infill material
and spreading the load onto the ground. Alternatively or
additionally, the former 3 may be provided with a base
member 30 to retain the infill material. The base member
30 may comprise a fine mesh. The base member 30 may
be integral with or separate from the former 3. In some
applications, two or more formers 3 may be stacked one
on top of the other and connected together to take ac-
count of changes in ground level and/or to increase the
weight of the unit. The former 3 may be configured with
a lip or other suitable formation on the top face to assist
fixing the top member 28 to the former 3. Where several
formers 3 are connected together side by side to create
a level surface area, the top member 28 may be config-
ured to cover two or more formers.
[0051] In the preceding embodiments of the invention,
the former 3 may be infilled with a filler material. However,
this may not be essential in all cases and the invention
extends to and includes the formers and use of the form-
ers described herein without the infill material. The in-
vention also extends to and includes formers and use of
formers comprising any combination of the features of
the formers described herein.
[0052] Figure 25 shows an alternative foundation
former 40 made from a flexible material. For example the
former 40 may comprise a flexible sheet material. The
flexible former 40 can be inserted into a hole excavated
in the ground and backfilled with the excavated material
2. As a result the former 40 may conform to the profile
of the hole. The backfill material 2 inside the former 40
may then be strengthened with a filler material 4 such as
a cementitious grout, resin, expanding resin or other sim-

ilar material. The filler material fills any voids in the back-
filled former and creates a substantially rigid foundation.
The filler material may be inserted into the backfilled ma-
terial within the former 40 through a removable tube 9.
The filler material may be inserted into the ground around
the perimeter of the former 40 and or below the former
40 as described previously. Pressure may be used to
force the filler material out of the holes in the tube. This
may involve use of a pump. Alternatively, if the filler ma-
terial is an expanding resin, closing the upper end may
confine the filler material and assist in generating a pres-
sure to force the resin out through the holes into the sur-
rounding area when the filler material expands. This may
avoid the need for a pump. The foundation 40 may be
provided with a sleeve for a supporting structure as de-
scribed previously. The foundation 40 may be provided
with a top member and fitting for connection to a support-
ing structure as described previously.

Claims

1. A method of constructing a spread foundation or
ground reinforcement including forming a hole in the
ground or other substrate, placing a hollow former
in the hole and backfilling using the excavated ma-
terial.

2. The method of claim 1 further comprising adding a
filler material such as a cementitious grout, resin,
expanding resin or other similar material to the ma-
terial in the former.

3. The method of claim 1 or claim 2 further comprising
adding a filler material such as a cementitious grout,
resin, expanding resin or other similar material below
or around the former.

4. The method of claim 2 or claim 3 wherein addition
of the filler material in or around or below the former
is controlled by employing one or more tubes inside
and/or outside of the former for injecting the material,
wherein, preferably, the filler material is forced out
of the one or more tubes under pressure.

5. The method of claim 4 wherein one or more holes is
provided at a lower end and/or along the length of
the or more tubes to distribute the filler material.

6. The method of any of claims 2 to 5 wherein the filler
material is in a form that can flow to fill voids in the
backfill material within the former and/or in the soil
around and/or below the former and subsequently
set or harden to form a substantially rigid foundation
or reinforcement.

7. The method of any of the preceding claims further
comprising driving one or more anchoring members

9 10 



EP 3 124 705 A1

7

5

10

15

20

25

30

35

40

45

50

55

into the ground through the foundation.

8. The method of claim 7 wherein the one or more an-
choring members comprise spikes.

9. The method of claim 7 or claim 8 wherein the one or
more anchoring members are held into the founda-
tion or reinforcement either by locating holes in top
and or bottom sections of the former, locating tubes
built into the former or by setting the anchoring mem-
bers into the soil/grout/resin matrix.

10. The method of any of the preceding claims wherein
the former is provided with one or more internal
and/or external strengthening members.

11. The method of any preceding claim wherein the
former is configured to contain the material in the
former.

12. The method of any preceding claim wherein the
former is provided with a base member and/or a top
member.

13. The method of claim 12 wherein the base member
and/or top member are adapted to provide a location
for anchoring members and/or for fitting a support
structure.

14. The method of any preceding claim wherein the
former is provided with a tubular member located
within the former and the backfill material fills the
space within the former between the former and the
sleeve and locates the sleeve at a desired position.

15. The method of claim 1 wherein the former is con-
formable to the profile of the hole.
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