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(57) Abstract: A rigid plastics tray (100) has a planar base (102), an outer periphery (104) and internal walls (106) that form
compartments on the base. The tray is used in the substructure of pavements and the like, e.g. in lieu of hardcore or other sub-base
material. In use, the tray can be placed on a ground surface with its base uppermost, wherein an upper layer of paving (112,114,116)
can be supported by the tray. The tray can also be used with its base lowermost, wherein the tray is used to contain fill material,
typically below ground level, e.g. for use as a soakaway. The tray may include drainage apertures in its base and service apertures
in the internal walls for passing service cables and conduits through the tray.
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Support member or reinforcement for use in earthworks

This invention relates to a support member or reinforcement for use in earthworks, more
particularly, but not exclusively, to a support member in the form of a plastics tray for use in

the substructure of pavements and the like.

The preparation of traditional pavement structures such as roads, pathways and car parks
typically requires a large volume of in situ earth material to be removed and replaced with a
specifically compacted sub-base material, so as to form a suitable substructure onto which an

upper pavement layer can be applied.

There is often a significant cost, both financial and environmental, associated with quarrying
and transporting raw sub-base materials to an infill site, as well in the disposal of the

removed spoil.

It is an object of the invention to provide a ground support or reinforcement which can reduce
the volume of material required to create the substructure of pavements and the like,
particularly on a domestic level, such as for use in domestic garden, driveway and patio

improvements.

According to one aspect of the invention, there is provided a ground support member for use

in earthworks comprising a grid-like matrix upstanding from a planar base.

According to another aspect of the invention, there is provided a ground support member for
use in supporting a paved surface or the like, the ground support member comprising a
plastics tray having a rigid planar base and a rigid matrix upstanding from said base so as to

define individual compartments on said base.

It will be understood that the terms ‘paved surface’, ‘pavement’ or ‘paving’ when used herein

are not limited to surfaces created using paving stones or slabs.

The invention is primarily intended to serve as a reinforcement in subsurface applications

such as when constructing paved areas and tennis courts. The ground support member is
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effective in replacing or reducing the need for excavation and/or the use of conventional sub-

base materials. Indeed, the invention is suitable for use as a direct replacement for hardcore.

In preferred embodiments, the tray is primarily intended for use in carrying dead and live
loads. That is to say, the support member is not simply a tile or flooring which is designed to
act as a surface finish to carry live loads, such as pedestrians. The tray of preferred
embodiments is particularly designed for use as a subsurface element onto or over which a

surface finish of paving or the like is to be applied.

The tray can be used with the base uppermost or lowermost, depending on local ground
conditions, for example. In poor ground, it may be preferred to locate the base lowermost, so
that the base can act to spread any load applied to the support member from above. However,
it is preferred if the support member is used with its base uppermost, whereby an upper

surface layer of paving or the like is applied onto the base.

The tray is particularly advantageous in that it can provide support for an upper layer over
voids or consolidation that might occur in the immediate subsurface material, and which that
might otherwise lead to sag or rutting in the upper layer if the support member were not used
as an intermediate reinforcement. The base, in particular, will typically span across and be

self supporting over any such voids or consolidation to prevent sag in the upper layer.

There is also provided a method of paving comprising the steps of locating at a subsurface
location a plastics tray having a rigid planar base and a rigid matrix upstanding from said
base so as to define individual compartments on said base, and laying an upper pavement
surface over said tray, wherein the tray is located with its base uppermost or lowermost,

depending on the nature of the application.

According to another aspect of the invention, there is provided a plastics tray for use in
ground works, the tray having a rigid planar base and a rigid matrix upstanding from said

base so as to define individual compartments on said base.

The trays referred to above are of particular use for domestic patio and driveway applications,
wherein one or more can be laid together on a ground surface, preferably using pegs, piles or

a frame structure which supports the corners and/or the whole or part of the periphery of each
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tray, with the base of each tray arranged uppermost, so that conventional paving can be

applied as an upper surface layer onto said bases.

The trays are also suited for use in lieu of hardcore, for example in the construction of a car
park, wherein a large area can be roughly dug out to predetermined level and covered using

an array of said trays and a continuous surface formed over said trays.

According to a further aspect of the invention, there is provided a method of modifying an
area of ground, including the steps of providing a plastics tray at a desired ground location,
the tray having a rigid planar base and a rigid matrix upstanding from said base so as to
define individual compartments on said base, and infilling the compartments with fill

material.
The trays preferably include drainage apertures, so as to be suitable for use as a soakaway.

In other embodiments, the trays can be used as removable covers, for example as a cover for

an underground service chamber.

In embodiments wherein the depth of the matrix is less than 300 mm, the base can be made
suitably flexible to allow the invention to be supplied in roll form, as opposed to other
embodiments in which tray may take the form of a strictly rigid plate-like element, which can

be supplied individually or in a stack.

Other aspects, features and advantages of the invention will be readily apparent from the
claims and the following description of preferred embodiments of the invention, made, by
way of example only, with reference to the accompanying drawings, in which:

Figure 1 is a schematic perspective view of a ground support member;

Figure 2 is a schematic cross-sectional view of the support member of Figure 1 in use in a

first application;

Figure 3 is a schematic cross-sectional view of the support member of Figure 1 in use in a

second application;
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Figure 4 is a schematic cross-sectional view of the support member of Figure 1 in use on poor

ground;
Figure 5 is a schematic perspective view of a modified ground support member;

Figure 6 is a schematic cross-sectional view of the support member of Figure 5

interconnected with other support members;

Figure 7 is a schematic perspective view of a further modified ground support member;
Figure 8 is a schematic perspective view of a still further modified ground support member;
Figure 9 shows stoppers being used to plug apertures in the support member of Figure 8; and

Figure 10 is a schematic cross-sectional view through the support member of Figure 8,

incorporating a cover plate.

A ground support in the form of a tray 100 is shown in Figure 1. The tray 100 is preferably
made from a rigid plastics material and is specifically intended for use in ground works, more

particularly for use in the substructure of pavements and the like.

The tray 100 has a planar base 102, an outer periphery 104 upstanding from said base 102,
and internal walls 106 arranged to form a matrix on said base 102. The matrix defines a
plurality of rectangular (preferably square) compartments 108 arranged in rows (x axis) and
columns (y axis). In the preferred embodiment, the matrix has at least three or four columns

and rows of square compartments 108.

The tray 100 is typically supplied in square or rectangular form and may be readily cut to
form irregular shapes so as to be accommodated in situ adjacent existing objects or structures,

such as at the corner of a building or a tree etc.

For domestic applications, the compartments on the tray may be as small as 100 mm square

to 300 mm square with a depth of between 25 mm to 200 mm. Typical trays for domestic use
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may be of a length in the region of 600 mm to 1500 mm , so as to be readily handled and
transported in a car, for example. For larger scale applications, the compartments may be
between 600 mm to 1500 mm with a depth of 150 mm to 1200 mm. The trays themselves
may be supplied as square or rectangular sections of up to 3600 mm to 4800 mm in length,

although trays of 1500 mm to 3000 mm in length may be more typical.

As can be seen from Figure 2, the tray 100 can be placed on a ground surface 110 (whether
excavated or naturally existing) with its base 102 uppermost, wherein an upper layer of
paving blocks 112, paving slabs 114 or granular material 116 etc can be supported by the tray
100. This can significantly reduce the amount of fill material required on site, wherein the
periphery 104 of the tray 100 and its internal walls 106 support the upper layer above the

ground surface 110,

The tray 100 can also be used with its base 102 lowermost, as shown in F igure 3, wherein the
tray 100 is used to contain granular material 116 such as gravel, shingle, earth or bark or the
like, typically below ground level. Conventional sub-base material may also be compacted

into the compartments. An upper layer can then be applied to the tray, if desired.

The compartments 108 act to restrain fill material against lateral movement, and also spread

the load across the base 102 to the subjacent ground.

In certain applications, the tray 100 can replace the need for a layer of sub-base material, for
example, wherein the tray 100 itself acts as the entire substructure for an upper layer on a
ground surface 110. However, it may be preferred to locate the tray 100 on a pre-compacted

layer of sub-basé material or the like.

As illustrated in Figure 4, a plurality of trays 100A, 100B, 100C can be used to gether to cover
natural ground 118. When the base is uppermost, it may be preferred to support the trays 100
on pegs 120 which act as piles to transfer the load from the upper layer down into the natural
ground 118. In the embodiment of Figure 4, an intermediate frame is also used between the
trays 100 and the pegs 120, the frame including elongate strip-type supports in the form of
inverted T sections, wherein the ends of the trays are supported on the flanges of the T-
sections. The frame preferably supports the entire periphery of each tray 100, and may

include inverted L-sections at the outer periphery of the array of trays 100. Such frames can
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be of particular assistance in defining a level plane for the trays 100, as described in the
applicant’s co-pending International Patent Application based on British patent applications
GB 0612393.9 and GB 0614679.9.

A modified tray is indicated at 122 in Figure 5, wherein a series of apertures 124 are formed
in the outer periphery 104. These apertures 124 can be used for receiving pins 126 so as to
interconnect adjacent trays 100A, 100B, 100C, as shown in Figure 6. Alternatively, the trays

can be clipped together or simply abutted against one another in situ.

A further modified tray is indicated at 130 in Figure 7, wherein drainage apertures 132 are
formed in the base 102, in this case in each compartment 108. The apertures 132 also reduce

the volume of material required to produce the tray 130.

In the embodiment of Figures 8 and 9, the tray 140 includes drainage apertures 142 in its base
102 an array of service apertures 144 in its outer periphery 104 and internal walls 106. The
service apertures are aligned for passing service cables and conduits through the tray, as
required, and can be shaped and configured according to the service requirements of a
particular application for the tray 140. However, the service apertures 144 may also provide

a drainage function, particularly if the tray 140 is inclined in situ.

Plugs 146 can be used to block one or more of the apertures 142, 146, as required, to provide

a watertight service void, for example.

In Figure 10, the tray 140 includes a cover 150 which can be clipped, welded or otherwise
secured to the tray 140 to form closed compartments 108, providing further rigidity to the
tray 140

The internal walls 106 of the trays 100 described herein act as struts or brace members, which
increase the strength and rigidity of each tray, whilst also acting a lateral restraints (in
common with the periphery 104) against the movement of material within the compartments
108. The tray as a whole is able to spread load from an overlaid layer and/or from within the
compartments 108 to the subjacent ground if the tray is used with its base lowermost. As
such, the trays are advantageous in that they can be used effectively to reduce or replace the

need for sub-base material and thereby reduce the depth of excavation required in domestic
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ground improvements such as patios, pathways and driveways, as well as in industrial

structures such as forecourts, car parks and roads.

One or more diagonal walls can be included in one or more of the compartments of the trays

described herein.

The trays can act as a ground reinforcement for use in other subsurface applications such as
when constructing tennis courts or other recreational areas, replacing or reducing the need for
excavation and/or sub-base material. The trays can be used as removable covers for
underground chambers, such as for service ducts and man holes, in particular, but not

exclusively, the box-type trays of Figure 10.

The trays are particularly advantageous in that they can be used to support an upper layer
over voids or consolidation occurring in the subjacent ground after construction, that might
otherwise lead to sag or rutting in the upper layer, wherein portions of the base can act as a

bridge over said voids or consolidation.

Any combination of the various configurations, orientations, apertures, interconnections,
shapes and sizes of the trays described and illustrated can be incorporated to suit particular

site requirements.
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Claims
1. A ground support member for use in the substructure of a paved surface, comprising

a plastics tray having a rigid planar base and a rigid matrix upstanding from said base so as to
define individual compartments on said base, wherein the tray is intended for use in

supporting an upper layer of paving or the like.

2. A ground support member according to claim 1 wherein the base is intended to act as

a support surface for an upper pavement layer.

3. A ground support member according to claim 1 or claim 2 wherein the matrix is in the

form of a grid forming columns and rows of compartments.

4, A ground support member according to claim 3 wherein the matrix has at least three

columns or rows of compartments.

5. A ground support member according to any of claims 1 to 4 wherein ‘Ehe matrix

includes apertures arranged for the passage of service cables or conduits through the tray.

6. A ground support member according to any preceding claim wherein drainage

apertures are provided in said base.

7. A ground support member according to any preceding claim wherein a cover is

provided for securing over the compartments of said matrix.

8. A ground support member according to any preceding claim wherein the tray is

supplied in rolled form.

9. A method of paving comprising the steps of locating at a subsurface location a
plastics tray having a rigid planar base and a rigid matrix upstanding from said base so as to
define individual compartments on said base, and laying an upper pavement surface over said

fray.

10. A method according to claim 9 wherein the tray is located with its base uppermost.
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11. A method according to claim 10 wherein the upper pavement surface is laid on the

base of said tray.

12. A method according to claim 9 wherein the tray is located with its base lowermost
and wherein fill material is compacted into said compartments before the upper pavement

surface is laid.
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