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(54) Ground surface access assemblies

(57) A ground surface access assembly (10) in-
cludes a frame (14) defining an access opening (50) and
a cover (22), which is mountable to the frame (14) within
the opening (50). The cover (22) includes a substantially
planar part (24) and a reinforcement arrangement (52).

The reinforcement arrangement (52) includes a first re-
inforcement part (16) projecting upwardly from an upper
surface (26) in use of the planar part (24) and a second
reinforcement part (30) projecting downwardly from a
lower surface (28) in use of the planar part (24).
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Description

[0001] The present invention relates to ground surface
access assemblies, and covers and frames therefor.
[0002] Ground surface access assemblies such as
gullies and manhole covers and frames are used in areas
such as roadway services to provide access to under-
ground services such as, for instance, drainage services
and cable ducting. Such assemblies are commonly
formed of cast iron and include a frame defining an ac-
cess opening and a cover which is mounted to the frame
in the opening. The assemblies have to be constructed
to withstand a specified test regime which includes with-
standing a test load, the amount of which is dependent
on the particular location and trafficking for which the
assembly is designed.
[0003] The testing regime applicable to ground surface
access assemblies for use in locations such as roadways
is currently set out in European Standard EN 124. In test-
ing, an assembly must withstand a specified design load
applied through a pad or plate to the cover or covers over
the central part of the opening without an undue amount
of deformation. Further constraints on the designers of
such assemblies include ensuring that the product can
be relatively easily manufactured; that product weight is
minimised for cost and handling reasons; ensuring ease
and safety of stacking of products for efficient transpor-
tation and storage; and ensuring ease of use for install-
ers.
[0004] In this specification, the terms "upper" and "low-
er" are used relative to the orientation of a ground surface
access assembly in an in use condition, in which the
frame is supported on a support surface.
[0005] According to a first aspect of the present inven-
tion, there is provided a ground surface access assembly,
the assembly including a frame defining an access open-
ing, a cover mountable to the frame within the opening,
the cover including a substantially planar part and a re-
inforcement arrangement, the reinforcement arrange-
ment including a first reinforcement part projecting up-
wardly from an upper surface in use of the planar part
and a second reinforcement part projecting downwardly
from a lower surface in use of the planar part.
[0006] According to a second aspect of the present
invention, there is provided a cover for a ground surface
access assembly, the assembly including a frame defin-
ing an access opening, the cover mountable to the frame
within the opening, the cover including a substantially
planar part and a reinforcement arrangement, the rein-
forcement arrangement including a first reinforcement
part projecting upwardly from an upper surface in use of
the planar part and a second reinforcement part project-
ing downwardly from a lower surface in use of the planar
part.
[0007] The cover may include a raised, upwardly pro-
jecting surface pattern which is formed on the upper sur-
face, and the first reinforcement part may form at least
part of the raised pattern.

[0008] Possibly, the shape and location of the first re-
inforcement part when viewed in plan corresponds with
the shape and location of second reinforcement part, so
that the second reinforcement part is located substan-
tially oppositely and below the first reinforcement part.
Hence, the first and second reinforcement parts may in
use under load act together, and may act substantially
as a simple beam.
[0009] The maximum width of the first reinforcement
part may be greater than the maximum width of the sec-
ond reinforcement part.
[0010] The assembly may include a plurality of covers,
and may include two covers. The or each cover may be
substantially triangular in plan. The or each cover may
include a plurality of mountings, and may include three
mountings.
[0011] The first reinforcement part may project above
the upper surface by a first reinforcement part projection
height of at least 2mm. The first reinforcement part pro-
jection height may be less than 6mm, and may be ap-
proximately 4mm.
[0012] Possibly, the frame includes a plurality of side
walls and a plurality of spacer projections, which may
extend downwardly from the side walls to space the side
walls from a support surface.
[0013] According to a third aspect of the present in-
vention, there is provided a frame for a ground surface
access assembly, the frame including a plurality of side
walls and a plurality of spacer projections, which extend
downwardly from the side walls to space the side walls
from a support surface.
[0014] The side walls may include an upstanding part,
and may include a flange part, which may extend out-
wardly from a lower part in use of the upstanding part.
Each spacer projection may extend from an in use lower
surface of the flange part. The spacer projections may
be located outboard of the upstanding part, so that when
stacked the upstanding part of one frame locates be-
tween the spacer projections of an adjacent frame.
[0015] The frame may include at least three spacer
projections.
[0016] Each spacer projection may project by a spacer
projection height of at least 5mm. Possibly, the spacer
projection height is not more than 15mm, and may be
approximately 10 mm.
[0017] An embodiment of the present invention will
now be described by way of example only and with ref-
erence to the accompanying drawings, in which:-

Fig. 1 is a perspective view of a ground surface ac-
cess assembly;

Fig. 2 is a perspective view from below of the ground
surface access assembly of Fig 1;

Fig. 3 is a side view of the ground surface access
assembly;
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Fig. 4 is a view from above of a cover;

Fig. 5 is a view from below of the cover of figure 4;

Fig. 6 is a sectional view of part of the cover of Figs
4 and 5, as indicated by the section line VI-VI in Figs
4 and 5.

[0018] Figs 1 to 3 show a ground surface access as-
sembly 10, the assembly 10 including a frame 14 defining
an access opening 50 and a pair of substantially identical
covers 22 mountable to the frame 14 within the opening
50.
[0019] The frame 14 and the covers 22 could be formed
by casting, and could be formed of cast iron, and could
be formed of ductile iron.
[0020] Each of the covers 22 is substantially triangular
in plan, having a pair of corners 54 which subtend an
angle of substantially 45° and a 90° corner 56, each cover
22 including a relatively long hypotenuse side 58 which
extends between the 45° corners 54 and a pair of rela-
tively short sides 60, each of which extend between one
of the 45° corners 54 and the 90° corner 56. Each cover
22 includes a mounting 34 projecting downwardly from
the lower surface 20 at each of the corners 54, 56.
[0021] Each cover 22 includes a substantially planar
part 24 and a reinforcement arrangement 52, the rein-
forcement arrangement 52 including a first reinforcement
part 16 which projects upwardly from an upper surface
26 of the planar part 24 and a second reinforcement part
30 which projects downwardly from a lower surface 28
of the planar part 24.
[0022] The first reinforcement part 16 includes a main
beam part 62 which extends substantially along a curved
line extending between the two 45° corners 54, a pair of
secondary reinforcement parts 64 which extend from the
main beam part 62 towards the 90° corner 56, and a
keyhole reinforcement part 66.
[0023] In the embodiment shown, the first reinforce-
ment part 16 forms a raised, upwardly projecting surface
pattern 70 on the upper surface 26. In other examples,
the surface pattern 70 could also include other projecting
elements, which could be in the form of text and/or other
shapes, and which could be of a different height to the
first reinforcement part 16. The other projecting elements
would not form part of the first reinforcement part 16.
[0024] As shown in figure 6, the first reinforcement part
16 projects upwardly from the upper surface 26 by a first
reinforcement part projection height 68. In one example,
the first reinforcement part projection height could be at
least 2 mm, and could be less than 6 mm, and optimally
could be approximately 4 mm.
[0025] The second reinforcement part 30 includes a
main beam part 72 which extends substantially along a
curved line extending between the mountings 34 of the
two 45° corners 54, a pair of secondary reinforcement
parts 74, which extend from the main beam part 72 to-
wards the mounting 34 of the 90° corner 56, and a keyhole

reinforcement part 76.
[0026] The reinforcement arrangement 52 also in-
cludes other reinforcement features 78 projecting down-
wardly from the lower surface 28, which could be in the
form of auxiliary beams, webs, etc, which do not form
part of the second reinforcement part 30.
[0027] The planar part 24, the first reinforcement part
16 and the second reinforcement part 30 are formed in-
tegrally.
[0028] The shape and location of the first reinforce-
ment part 16 when viewed in plan as shown in Figs 4 and
5 corresponds with the shape and location of the second
reinforcement part 30, so that the second reinforcement
part 30 is located substantially oppositely and below the
first reinforcement part 16. Thus, the second reinforce-
ment of main beam part 72 is substantially directly below
the first reinforcement main beam part 62 as shown in
figure 6, and similarly the second reinforcement second-
ary parts 74 are substantially directly below the first re-
inforcement secondary parts 64. The applicant has found
that this provides the advantage that when subjected to
test loading, in which a test load is applied through a pad
or plate to the covers 22 above the central part of the
opening 50, the first and second reinforcement parts 16,
30 act together as a simple beam. Thus, in the invention,
the first reinforcement part 16 extends the depth of the
second reinforcement part 30 to increase the effective
load-bearing capacity of the cover 22.
[0029] In one example, a first reinforcement part 16
having a first reinforcement part projection height 68 of
approximately 4 mm resulted in movement of the position
of the neutral axis in a loading condition upwards by ap-
proximately 2 mm, when compared with the position of
the neutral axis of a cover without a first reinforcement
part 16, increasing the second moment of area for the
portion in tension and resulting in an increase in load
bearing capacity of 3.5 tonnes, an increase of 8.5%. The
increase in load-bearing capacity permits the designer
to reduce the weight of material in the cover 22, resulting
in a cost saving.
[0030] As shown in figure 6, the width 80 of the first
reinforcement part 16 is greater than the width 82 of the
second reinforcement part 30 to allow for a degree of
mismatch during the casting process of mould parts. In
one example, the width 80 of the first reinforcement part
16 is approximately 2 mm greater than the width 82 of
the second reinforcement part 30.
[0031] The frame 14 includes a plurality of sidewalls
18, the sidewalls 18 including an upstanding part 42 and
a flange part 44 which extends outwardly from a lower
part in use of the upstanding part 42. The frame 14 in-
cludes a plurality of spacer projections 46 which extend
downwardly from and in use lower surface 48 of the
flange part 44. In the embodiment shown in figure 2, the
frame 14 includes four spacer projections 46, each spac-
er projection 40 being located at a corner of the frame
14. Each spacer projection 46 extends inwardly from an
outermost edge of the flange part 44 to a position which
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is located outboard of the upstanding part 42 in the ver-
tical plane. This provides the advantage at that, when
stacked, the upstanding part 42 of one frame 14 can lo-
cate between the spacer projections 46 of an adjacent
frame 14, providing a degree of interlock between adja-
cent frames 14 in a stack, and thus improving the stability
of the stack, and also providing a degree of nesting be-
tween frames, reducing the overall height of the stack
and increasing the storage density.
[0032] Each spacer projection 46 projects by a spacer
projection height 86. The spacer projection height 86
could be at least 5 mm, and could be no more than 15
mm. In one example, the spacer projection height 46
could be approximately 10 mm.
[0033] Figure 3 shows the ground surface access as-
sembly 10 in use. The frame 14 is located on a support
surface 20. The spacer projections 46 space the side-
walls 18 from the support surface 20. A gap 84 is defined
between the spacer projections 46, the lower surface 48
of the flange part 44 and the support surface 20.
[0034] In use in construction, a bedding layer of a set-
table material such as mortar, resin concrete or an epoxy
material is applied to the support surface 20, and the
frame 14 located in the settable material so that the spac-
er projections 46 contact the support surface 20. The
settable material fills the gap 84. The gap 84 is arranged
so that, when filled, the settable material conforms to a
specified minimum thickness.
[0035] The spacer projections 46 permit a reduction in
frame material weight, while permitting the overall height
of the frame to be maintained, so that the depth of con-
struction of the ground surface access assembly 10 of
the invention is similar to that of a conventional ground
surface access assembly. In one example, the overall
height of a conventional frame is approximately 102 mm,
while in the frame of the invention, the height of the side-
walls 18 could be approximately 92 mm and the spacer
projection height 86 could be approximately 10 mm.
[0036] The requirement to stack ground surface ac-
cess assemblies on top of each other imposes a further
constraint upon the designer, in that it is important for
stability that when stacked, adjacent assemblies make
contact between respective sidewalls, rather than be-
tween the downwardly extending reinforcement parts
and upper surfaces of covers, which could cause rocking
and instability. Providing spacer projections 46 which
permit nesting of adjacent assemblies would, in the ab-
sence of any other modification, increase the risk of con-
tact between cover parts rather than sidewalls. The pro-
vision of the reinforcement arrangement 52 of the present
invention permits a reduction in projection height of the
second reinforcement main beam part 72, reducing the
risk of contact between cover parts. Thus, there is a syn-
ergy between the provision of the spacer projections 46
and the provision of the reinforcement arrangement 52.
[0037] In one example, a ground surface access as-
sembly conforming to class D400 of European Standard
EN 124 which included spacer projections 46 and first

and second reinforcement parts 16, 30 had a weight of
65 kg, in comparison with a similar, conventional ground
surface access assembly, which had a weight of 75 kg,
a reduction in weight of over 13%.
[0038] Various modifications could be made without
departing from the scope of the invention. The assembly
could include any suitable number of covers, and could
include a single cover. The assembly, the frame and the
cover or covers could be of any suitable size, shape and
configuration. For example, when viewed in plan, the as-
sembly could be substantially triangular, square, rectan-
gular or circular in shape. The assembly, the frame and
the cover or covers could be formed by any suitable meth-
od or combination of methods, and could be formed of
any suitable material, such as aluminium or plastics.
[0039] The reinforcement arrangement could include
any suitable number of reinforcement parts, and the re-
inforcement parts could include any suitable number of
elements, of any suitable size, shape or configuration.
[0040] The assembly could include any suitable
number of spacer projections, which could be of any suit-
able size, shape or configuration. To ensure non-rock
mounting, the minimum number of spacer projections
should be three.
[0041] There is thus provided a ground surface access
assembly including a cover and a frame which provides
a number of advantages over conventional assemblies.
The combination of the reinforcement arrangement of
the invention with the spacer projections permits a sig-
nificant reduction in weight to be achieved, reducing both
manufacturing and transport costs and reducing handling
risks on site, while providing an access assembly which
can be manufactured using conventional materials and
methods, and storage density is also increased, reducing
storage costs.

Claims

1. A cover (22) for a ground surface access assembly
(10), characterised in that the assembly includes
a frame (14) defining an access opening (50), the
cover mountable to the frame within the opening, the
cover including a substantially planar part (24) and
a reinforcement arrangement (52), the reinforce-
ment arrangement including a first reinforcement
part (16) projecting upwardly from an upper surface
(26) in use of the planar part and a second reinforce-
ment part (30) projecting downwardly from a lower
surface (28) in use of the planar part.

2. A cover according to claim 1, in which the cover in-
cludes a raised, upwardly projecting surface pattern
(70) which is formed on the upper surface, and the
first reinforcement part forms at least part of the
raised pattern.

3. A cover according to claims 1 or 2, in which the shape
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and location of the first reinforcement part when
viewed in plan corresponds with the shape and lo-
cation of the second reinforcement part, so that the
second reinforcement part is located substantially
oppositely and below the first reinforcement part.

4. A cover according to any of the preceding claims, in
which the maximum width of the first reinforcement
part is greater than the maximum width of the second
reinforcement part.

5. A cover according to any of the preceding claims, in
which the first reinforcement part projects above the
upper surface by a first reinforcement part projection
height of at least 2mm.

6. A cover according to any of the preceding claims, in
which the first reinforcement part projection height
is less than 6mm.

7. A frame (14) for a ground surface access assembly
(10), characterised in that the frame includes a plu-
rality of side walls (18) and a plurality of spacer pro-
jections (46), which extend downwardly from the side
walls to space the side walls from a support surface
(20).

8. A frame according to claim 7, in which the side walls
include an upstanding part (42), and a flange part
(44) which extends outwardly from a lower part in
use of the upstanding part, and each spacer projec-
tion extends from an in use lower surface (48) of the
flange part (44).

9. A frame according to claim 8, in which the spacer
projections are located outboard of the upstanding
part, so that when stacked the upstanding part of
one frame locates between the spacer projections
of an adjacent frame.

10. A frame according to any of claims 7 to 9, in which
the frame includes at least three spacer projections.

11. A frame according to any of claims 7 to 10, in which
each spacer projection projects by a spacer projec-
tion height (86) of at least 5mm.

12. A frame according to any of claims 7 to 11, in which
the spacer projection height is not more than 15mm.

13. A frame according to any of claims 7 to 12, in which
the spacer projection height is approximately 10 mm.

14. A ground surface access assembly characterised
in that the assembly includes a frame (14) defining
an access opening (50) and a cover (22) mountable
to the frame within the opening, in which the cover
is as defined in any of claims 1 to 6, and the frame

is as defined in any of claims 7 to 13.

15. An assembly according to claim 14, in which the as-
sembly includes a plurality of covers, and may in-
clude two covers.
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