WO 99/ 41460 . ~ PCT/ S@9/ 00008 A GRID
STRUCTURE The invention relates to a grid structure, and in particular, a

grid struct wa9d/41a60st abi | i sing and/ or supporting grass and/RGT/SGN0008 | d
structures have previously been used for supporting or stabilising soil or
grass by being inbedded in the soil or grass. Typically the grid structure
has an array of open cell structures which are interconnected. The grid
supports soil and/or grass |ocatBdCHR HHRUYHIRE| | s and around the cells.
Gid structures are normally fornmed into nodul es which nay be coupled to
each other to form an extended grid structure which can cover an infinitely

| arge area. wever . fggnggii le I Qri rHEI:HE@?rQaV&J hg, di sadvant age
t hat during ranspor ation there is a substantral anount wast ed space
whi ch is nopgptiyuide, sPageididdructtaenteel btabilising and/or

supporting grass and/or soil.

Grid structures have previously been used for supporting or
stabilising =soil or grass by being imbedded in the soil or
grass. Typically the grid structure has an array of open
cell structures which are interconnected. The grid
supports soil and/or grass located within the cells and

around the cells.

Grid structures are normally formed into modules which may
be coupled to each other to form aﬁ.extended grid structure
which can cover an infinitely large area. However,
conventional grid structures have the disadvantage that
during transportation there is a substantial amount of
wasted space which is normally the space within each cell

and the space surrounding the cell between one cell and

adjacent cells.

In addition, conventional coupling mechanisms to couple
adjacent modules together tend to fail after periods of
use, for example, due to fatigue from forces exerted on the
grid structure, for example, due to soil movement or where
the grids are used for supporting grass, for example, in

car park areas, fatigue due to vehicles moving over the grids.



and the space surrounding the cell between one cell and adjacent cells. In
addi tion, conventional coupling nechanisns to couple adjacent nodul es

together te fail after periods. of use, for exanple, ue
fromfor cesrkggx)g%ugd on the grid structure, for exanple, due to 95/3(}0&)29

novenent or where the grids are used foi supporting grass, for exanple, in
car park areas, fatigue due to vehicles " noving over the grids. I n

accordance yht n%@o{-dééée %R.@—Pta QErEE%Q%@é@"Ef | ¢hee z‘e%'%ntalﬂ{réﬂt%ﬁuc" ure
conprises a nu of cells, each cel ei ng spaced apart from and

connect ed tg gridn¥erudiureacpirigdpasentmbet |of cwldd,heaehntery of the
cells defining a first array of points; the cells defining a nunber of
openi ngs, theisgzepated apasyiefinegs apdi Agnpeetadrto a number of

nearest adjacent cells, and the centres of the cells
defining a first arrayiof points; the cells defining a
number of openings, the size of the openings being greater
than the cell size, and the centres of the openings
defining a second array of points; and, the spacing of the
points of the second array being substantially identical to

the spacing of the points of the first array.

In accordance with a second aspect of the present

invention, a grid structure comprises a number of cells,
each cell being spaced apart from and connected to a number
of nearest adjacent cells; the cells define a number of
openings, the size and distribution of the openings being
such that cells of a like grid structure may be inserted

into the opehings.

These aspects have the advantage that it permits two grid
structures to be nested together, the cells of one grid
structure being located in the openings between the cells

of the other grid structure.

Preferably, the cells may be arranged in a rectangular grid
structure with the centers of the nearest adjacent cells

defining a square with a side length greater than twice the
width of a cell.




than the cell size, and the centres of the openings defining a second array.
of points; and, the spacing of the points of the second array being

subst anti al | yWo®eMi46@al to the spacing of the points of the RGI/SE9/H0080%y | n
accordance with a second aspect of the present invention, a grid structure
conprises a nunber of cells, each cell b&ing spaced apart from and
connected to a nunber of nearest adjagent cellﬁb%the cells deflne a nunber

of openi ngs, PFﬁée§P?éYanEhﬁl%??#?ﬁH|§9ﬂaSFth%e MRy iBgPRgLd¥ch t hat

cells of a li r| ctur t eni_ng These
aspects have aﬁF;ga iy tég%/ﬁégg%Pgsgéggegrl ?%ﬁ% ar g ggebe nest ed
t oget her, th%eq&' OEﬁQnéeﬁéf&' St Tdichibe Eﬁénﬁe*@cr?éa?x@.#tnahﬁﬁcgﬂem ngs

bet ween the cells o e ot grid structure. Preferably, the cells nay be =
arranged in ze1ae daguraatgri thad roed widech b dhe e=lt.ers of the nearest

adj acent cells
In accordance with a third aspect of the invention, a grid
structure comprices an arréy of cells, peripheral cells in
the array comprising coupling means to permit the grid
structure to be coupled to a like gfid structure, the
coupling means comprising a first coupling member on a
peripheral cell of the grid structure and a second coupling
member on a peripheral cell of the like grid structure, the
first and second coupling members being adapted to engage
with each other, at least partially within one of the
peripheral cells, to couple the grid structure to the like

grid structure.

Preferably, the first coupling member comprises a male
section and the second coupling member comprises an |
aperture within and adjacent to the cell wall of the
peripheral cell, the male section engaging with the

aperture.

Typically, the third aspect may be combined with the first

and/or second aspects in the grid structure.

Preferably the cells have a substantially square cross-

section. However, cells having other cross-sections could



defining a square with a side |length greater than twice the width of a

cell. 3 Preferably,

In accordance with a third aspect of the invention, a grid structure

conprises an array of cells, peripheral™cells in the array conprising

coupling nmeans.to

S upRabhibh 0% Aidddast | HELIGAD die D) Balgofiad | Ko 071

structure,
peri pher al
peri pher al

Ing neans conpri sl ng I T st cou

er on a

the nearest adjacent cells are diagonally adjacent
cells and the spacing between the centre of one cell and tﬁﬁnﬁgﬂ@
of the next ﬂ@ﬁﬁ@iﬁyadjacent cells is greater than the width 0 d@@mgell.

f each

gﬁh?egt the grid structure and a second coupling nenber on a
cel

of the like grid structure, the

Preferably, each cell is_diagonally connected to four

adjacent cells.

Typically, each cell comprises internal cross-members.
These have the advantage of enhancing the structural
strength of the cells. Preferably, the cross-members
éxtend across the cell. Typically, the cross-members
extend across the cell in two mutually transverse planes

which butt transversely to the side walls of the cells.

An example of a grid structure in accordance with the
invention will now be described with reference to the

accompanying drawings, in which:-

Figure 1 is a perspective view of a first example of a
grid structure;

Figure 2 is a top view of the grid structure shown in
Figure 1;

Figure 3 is a bottom view of the grid structure shown
in Figure 1;

Figure 4 shows the grid structure of Figure 1 nested
together with an identical grid structure;

Figure 5 is a perspective view from above of a non-

peéipheral cell in the grid structure shown in Figures

1 to 3;



first and second coupling nenbers being adapted to engage with each ot her,
at least partially within one of the peripheral cells, to couple the grid
structure t waodssikdoke grid structure. Preferably, the firsPCESGRIN0 nenber
conprises a nmale section and the second coupling nmenber conprises an
aperture within and adjacent to the cel3 wall of the peripheral cell, the
mal e section engaging with the aperture. Typically, the third aspect may be
conbi ned with tRigUbest dFdRoPEEERRFELVE pEl@vs frem pboyei of s rfemate.

Preferably the cells . have a substanfjally.squar.e cross- section. However,
cel I's havi ng otHﬁ?r%ﬁhﬁffﬁs€8fPSHsc%iin%P the; grid structure shown in

Figures 1 to 3; '

Figure 7 is a perspective view from below of the
female peripheral corner cell shown in Figure 6;
Figure 8 is a perspective view from above of a male
peripheral corner cell in the grid structure shown in
Figures 1 to 3;

Figure 9 is a perspective view from below of the male
peripheral corner cell shown in Figure 8;

Figure 10 is a perspective view of a second example of
a grid structure;

Figure 11 is a perspective view from above of a non-
peripheral cell in the grid structure shown in Figure
10;

Figure 12 is a perspective view from above of a male
peripheral corner cell in the grid structure shown in
Figure 10;

Figure 13 is a perspective view from above a female
peripheral corner cell in the grid structure shown in

Figure 10.

Figures 1 to 3 show a first example of a grid structure 1
which comprises an array of cells 2, 3, 4 diagonally
interconnected by cross struts 5. The grid structure 1 has
three types of cell structure, non-peripheral cells 4 which
are each connected by cross struts 5 to four adjacent cells

and two types of peripheral cells 2, 3. The two types of



be used, such as circul ar, hexagonal or other pol ygonal shapes. Preferably,
each cell is diagonally connected to four adjacent cells. Typically, each

cell conprisgs,d nal cross-nmenbers. These have the adVaﬁhﬁ%ﬁwﬂﬁmms
enhanci ng thgﬁ%#@%gﬁural strength of the cells. Preferably, the

cross-nenbers extend across the cell. Typically, the cross-nmenbers extend
across the cell in tw nutually transverse planes which butt transversely

to the side yatiphedfalt Re1gsl bs. 3 Areraiphe perapleral WelUChUKBiIER
accordance with the invention will now be described with reference to the
acconpanyi ngintiawiesysmalien cobpting hemhers € avdaa pEengler perdpheealof a first
exanmple of a grid structure; Figure 2 is a top view of the grid structure
shown in Fi (gg¥l 2 which includes female coupling members 7. _

The grid structure 1 also includes a male peripheral corner
cell 3a and a female peripheral corner cell 2a. The
peripheral corner cells 2a, 3a have three female and three
male coupling members f, 6 respectively. The other
peripheral cells 2, 3 each have two female and male
coﬁpling members 7, 6 respectively. In addition, the
peripheral corner cells 2a, 3a are each connected to two
peripheral cells 2, 3 by cOnnecting_members.s which
increase the rigidity of the conmnection of the corner

members 2a, 3a to the grid structure 1.

Each of the cells 2a, 3a, 4 are shown in more detail in
Figs. 5 to 8. Each of the cells 2a, 3a, 4 and the
peripheral non-corner cells 2, 3 have a generally square
cross-sectional area and are defined by upstanding side
walls 9 with curved corner walls 11. The upper edges of
the side walls 9 are castellated so that a central section
10 of each side wall 9 is lower than the height of the

corner walls 11.

The lower central section 10 has the advantage that when
the grid structure 1 is used to support grass, for example,

grid structure 1, the grass may enter into the lower region



Figure 3is a bottomview of the grid structure shown in Figure 1; Figure 4
shows the grid structure of Figure 1 nested together with an identical grid
structure; Ryg4YbM14801 S @ perspective view from above of a nBCE/SEROPIHBer al
cell in the grid structure shown in Figures 1 to 3; 5 Figure 6 is a
perspective view from above of a femnal e7peripheral corner cell in the grid
structure shown in Figures 1 to 3; Figure 7 is a perspective view from

bel ow of thaof.emaltether Lohwer ateginmel0 del noshprASENt Fi the SRS vowlE 8 is a
perspective view from above of a nale
' tend to be severed by the edges of the cell walls 9 when

vehicles pass over the cells 2, 2a, 3, 3a, 4.

The non-peripheral cell 4 (see Fig. 5) has a cross strut 5
extending from each corner wall 5. The struts 5 also

extend into the cell itself and meet at a central point 14.

The male peripheral cormer cell 3a is shown in more detail
in Figures 8 ana 9, and is similar to the non-peripheral
cell 4, except that three of the cross-struts 5 are
replaced by male coupling members 6. Each male coupling
member 6 comprises an elongate section 17 extending from a
corner wall 11 and terminates in a pin section 15. The
male peripheral cells 3 are similar to the male peripheral
corner cell 3a, except that there are only two male
coupling members 6 on adjacent corner walls 11 (see Figure

2).

The female peripheral corner cell 2a is shown in more
detail in Figures 6 and 7, and is similar to the non-
peripheral cells 4, except that three of the cross-struts 5
are replaced by female coupling members 6. Each female
coupling member 6 comprises an elongate recessed section 19
, which has a recess 18, and an aperture 16 located within
and adjacent to a reépective corner wall 11. The female
peripheral cells 2 are similar to the female peripheral

corner cell 2a, except that there are only two female



peri pheral corner cell in the grid structure shown in Figures 1 to 3;
Figure 9 is a perspective view from bel ow of the mal e peri pheral corner

cell shown in Figu 8; Figure 10 is a perspective view of anpl e
of a grid st PRPHE BCTECApN

Figure 11 is a perspective view froma a non-
peripheral cell in the grid structure stmn in Figure 10; Figure 12 is a
perspective view from above of a nale peripheral corner cell in the grid

structure S g hidtherd0s 6hMlifadeht Soinle SAETE YE Yadd Hgimebove 2

femal e perip orner c e grid structure shown in Fidgure 10.
Figures 1 t@)3 show a first exanple of a grid structure 1 which conprises
an array of cells 2, 3, 4 diagonally
As shown in Pigures 2 and 3, the cellslz, 3, 4 are
interconnected diagonally with each other, such that the
cross struts 5 run through the diagonal of each.cell. 1In
-addition, each non-peripheral cell 4 is at a center of a
square, the sides of which are defined by the centers of
the four nearest adjacent cells. In_additibn, the diagonal
dimension of each cell is less than half the length of the
diagonal of the square defined by the center points of the
four nearest adjacent cells. Hence, the oéening defined by
four immediately adjacent cells is bigger than the cross-
sectional area of one cell. This permits a like grid
structure la to be nested within the grid structure 1 with
the cells of one grid located within the openings of the
other grid, as shown in Figure 4. In order to nest the
structures i, la within each other, the like grid ;tructure
la is turned upside down and placed on top of the grid
structure 1 such that the cells of one grid structure

locate between the cells of the other grid structure.

This has the advantage of reducing the space occupied by
the grid structures 1, la during storage or transportation
by approximately half the volume that would otherwise be

required to store or transport the grid structures 1, 1la.

In use, a number of grid structures 1 can be interconnected



i nterconnected by cross struts 5. The grid structure 1 has three types of
cell structure, non-peripheral cells 4 which are-each connected by cross

struts 5 to {g4b;uagsacent cells and two types of peripheralpcisdssn@ps3. The
two types of é peripheral cells 2, 3 are a nmale peripheral cell 3 which
I ncl udes mal e coupling nenbers 6 and a bemal e peripheral cell 2 which

I ncl udes femal e coupling nmenbers 7. The grid structure 1 also includes a
mal e peri phewakachr Behetetd Smmarmh axtemded geidpdorwituxer bar cel | 2a. The
peri pheral corner cells 2a, 3a have three female and three nmale coupling
nmenbers 7, @ouplpogt madeyperiphesiadecelds pnef aPn e gxid §t§§6’ﬁ“ﬁ§vg t Wo

femal e and mal € coupl L0g, TEIDE! Soclned o SPERbENE Verdd A8 o1Lhe

A male coupling member 6 engages with a female coupling
member 7 by the pin section 15 engaging with the aperture
16 in the female coupling member 7 énd the elongate section
17 engaging with the recess 18 in the elongate recessed

section 19.

As the pin sections 15 engage with the apertures 16 within
the cell walls 9, 11 and the recess 18 extends over the
edge of the member 17, this aids the rigidity of the
coupling together of the male and female cells 2, 3 and of

adjacent grid structures 1.

Figures 10 to 13 show a second example of a grid structure
20 which comprises an array of cells 22, 22a, 23, 23a, 24
diagonally interconnected by a cross struts 25. The grid
structure 20 is similar to the grid structure 1 and the
cells 22, 22a, 23, 23a, 24 are similar to the cells 2, 2a,

3, 3a, 4 which form part of the grid structure 1.

The main difference between the grid structure 20 and the
grid structure 1 is that in the g:id stxructure 20, the
cross struts 25 (which are equivalent to the cross struts
5) include a wall portion 35 which extends externally from

the corner walls 11 of the cells 22, 22a, 23, 23a, 24. In



peri pheral corner cells 2a, 3a are each connected to two peripheral cells
2, 3 by connecting nenbers 8 which increase the rigidity of the connection

of the corner nenbers 2a, 3a to the grid structure 1. Each 9 | s 2a,
3a, 4 are sh®M¥4¥fore detail in Figs. 5 to 8. Each of th§%§$§m®§ 3a, 4

and the peripheral non-corner cells 2, have a generally square
cross-sectional area and are deflned by‘hpstandlng side walls 9 with curved

That o cont radfditiiy: BRETEREFHED. Forkagnd, Of R Sl S8R Fre® bt o
the The | owgy giséterrihe§§§te@insloz4h%%at hﬁeady?at,?&qﬁﬂahlw@m1ghﬁsgrl d

structure 1 |s to support grass, for -exanple, in a car park area or an
area where tzx{ fdledpaastadevarwdlle ppricdont 360éxtrending hp ghasinshgeent er

into the | ower region _
of the corner walls 11. The female peripheral cells 22
differ from the female cells 2 in that they dq not inqlude
the elongate recessed section 192 but have on the cross
struts 25, adjacent to corner walls 11 which do'pot include
apertures 16, internal walls 36 extending up the inside of
the corner walls 11. Hence, on the female corner -
peripheral cell 22a there is one internal wall 36 and on

the other female peripheral cells (i.e. non-corner cells)

22 two internal walls 36 are provided.

The advantages of thé wall portions 35, 36 on the cross
struts 25 is that they enhance the structural strength of
the cells 22, 23, and due éo the shape of the wall portions
35, 36 it is also possible to nest one grid structure 20
within another grid structure 20, in a similar manner to

the way in which the grid structure 1 may be nested.

The invention also has the advantage that it permits a more
rigid connection of the grid structures 1, 20 to each
other, compared with conventional grid structures. 1In
addition, the ﬁesting ability of the'grid structures 1, 20
alsc reduces the volume required for storage and

transportation of the grid structures 1, 20.



7 lo. If the lower region 10 is not present, the grass would tend to be
severed by thHe edges of the cell walls 9 when vehicles pass over the cells

2, 2a, 3, 3awgdhoulisg non-peripheral cell 4 (see Fig. 5) hasper/s¢c®asoost rut 5
extending fromeach corner wall 5. The struts 5 also extend into-the cel

< Chown i more-detar | n Fibures & anite, "and L < m A NI

*

non-peri pheral cell 4, except that thceeImes the cross-strufs 5 afe s eplaced
by mal e coupling nenbers 6. Each nmal e coupling nenber 6 conprises an
el ongate section 17 extending froma corner wall 11 and termnates in a pin

section 15. The nal e peripheral cells 3 are sim|ar to the male peripheral
corner cell Ba, &EEFC ERENCERES FOMFIGING AWBURBPE ‘Eguﬁﬁrﬁr% rs 6 on

adj acent Coréérl\%gfﬁ% %%aggseaglf%”f}om and connected to a numbexr of

nearest adjacent cells, and the c¢entres of the cells
defining a first array of points; the cells defining a
number of openings, the size of the openings being greater
than the cell size, and the centres of the openings
defining a second array of points; and, the spacing of the
points of the second array being substantially identical to

the spacing of the points of the first array.

2. A grid structure according to claim 1, wherein the
cells are arranged in a rectangular array with the centers
of the nearest adjacent cells to one cell defining a square
having a side length greater than twice the width of a
cell.

3. A grid structure according to claim 2, wherein the
nearest adjacent cells are diagdnally_adjacent to the one
cell and the spacing between the center of the one cell and
the center of each of the next nearest adjacent cell is

greater than the width of the one cell.

4. A grid structure according to any of the preceding
claims, wherein the cells have a substantially square

cross-section.



2). The femal e peripheral corner cell 2a is shown in nore detail in Figures

6 and 7, and is simlar to the non- periphegmmy \ t that three
of the cross-struts 5 are replaced by fenal NIIWM@@F 6, Ea&ﬂ
femal e coupl iMQME4fr 6 conprises an el ongat’e rfecésse on PPN cn
has a recess 18, and an aperture 16 |located within and adjacent to a

respective corner wall 11. The fenale pé?ipheral cells 2 are simlar to the
femal e peripheral ,corner_ce . r femal e

8 coupling mber® %rbﬁ %af‘gécte‘%% 8%?%%‘?1‘&%{?‘% %V(‘gfeg&gi gg‘%ée(eé’)%gAs shown
in Figures 2.30¢md, Hher&sh!the opdnifigdBave a substantially square

cross-section.

6. A grid structure comprising a number of cells, each
cell being spaced apart from and conneéted to a number of
nearest adjacent cells; the cells define a number of
openings, the size and distribution of the openings being
such that cells of a like grid strucﬁure may be inserted

into the openings.

7. A grid structure comprising an array of cells,
peripheral cells in the array comprising coupling means to
permit the grid structure té be coupled to a like grid
structure, the coupling means comprising a fifst coupling
member on a peripheral cell of the grid structure and a
second coupling member on a peripheral cell of the like
grid structure, the first and second coupling members being
adapted to engage with each other, at least partially
within one of the peripheral cells, to couple the grid

structure to the like grid structure.

8. A grid structure according to claim 7, wherein the
first coupling wmember comprises a wale section and the
second coupling member compriseé'an aperture within and -
adjacent to the cell wall of the peripheral cell, the male

section engaging with the aperture.



i nterconnected diagonally with each other, such-that the cross struts 5 run

‘through the diagonal of each.cell. In addition, ch non- erlpheral cel
is at a centywp odhiego Square, the sides of which a Hlmm “mnﬂmeomsters
of the four nearest adjacent cells. In addition, nsi on of
each cell is less than half the length pf the dlagonal ‘of "t h& suare

defined by the center points of the four nearest adjacent cells. Hence, the
openi ng def pned Aygfearstruerire eoccadiiagent any| of | shdimuparedingn t he
cross- sectional area of one cell. This permts_a like grid structure la to
be nested wclbimsthwhgreinseackianld Ls\OiRgPRalikl FRURRCtAR t@ ifPUcat ed
within the openings of _the other grid, as-shown in Figure 4. In order to
nest the st AHdEGPBE $€38-within each other, the like grid structure lais -
turned upsi de down and placed on top of the grid structure 1 such that the
cells of one grid structure |ocate between the cells of the other grid

structure. 3109, A grid structure according to any of claims 1 to 6,

comprising the features of any of claims 7 to 9.

11. A grid structure according to any of the preceding

claims, wherein each cell comprises internal cross-members.

12. A grid structure according to claim 11, wherein the

cross-members extend across the cell.

13. A grid structure according to claim 11 or claim 12,
wherein the cross-members extend across the cell in two
mutually transverse planes and butt transversely to the

side walls of the cells..



Thi s has the advantage of reducing the space occupied by the grid
structures 1, la during storage or transportation by approximately half the
vol une that woul d otherwi se be required to store or transpqr j d
structures WOP¥#44%, ,se a nunber of grid structures 1 ca%‘%@wﬁo"%d '

I nt er connect ed 9 to each other to f9rﬁ1an extended grid structure by
coupling nmal e peripheral cells 3, 6 on the grid structure | to fenale

peri pheral cells 2 on another grid stygcturedl. A male coupling nenber 6
engages with a femal e coupling nmenber by #he pin section 15 engaging with

the aperture 16 in the female couplin r 7.8nd the el ongate section 17
engaging with the recess 18 in th el on Rgcgssed section 19.
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As the pin sections 15 engage with the apertures 16 within the cell walls
9, 11 and the recess J8 extends over the edge of the nenber 17, this aids
the rigidity efoddasssooupling together of the male and fenal ep@Pédsvndogg 3 and
of adjacent grid structures 1. Figures 10 to 13 show a second exanple of a
grid structure 20 which conprises an array of cells 22, 22a, 23, 23a, 24

di agonal |y interconnected by a cross strapgs 25. The grid structure 20 is
simlar to the grid structure 1 and the cells 22, 22a, 23, 23a, 24 are
simlar to the cells 2, 2a, 3, 3a, 4 which formpart of the grid structure
1. The main difference bgtween,the grid strugture 20 and the grid structure

i i Q’}*ﬁ":"".\’ 3 e 42 § St é 0),“:..._-; g
éq:)isv;r:ei?ltlgﬁﬁestfgg ud%rg t'zég( e>2<tends .
external |y he Jofr er—wartp 24 of the cdl | 3-.Q2| 33034, 24. In
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10 addition, the internal portions of the struts 25 on the non-peripheral
cells 24 and the nale peripheral cells 23, 23a also include a wall portion
36 extending up the inside of the corner walls 11. The fenmptesosridopser al
cells 22 di fwem¥4én the fenale cells 2 in that they do not include the

el ongate recessed section 19 but have on the cross struts 25, adjacent to
corner walls 11 which do not include apertures 16, internal walls 36
extending up the inside of the corner walls 11. Hence, on the fenal e corner
peri pheral cell 22a there is one internal wall 36 and on the other fenale
peripheral cells (i.e. non-corner cells) 22 two internal walls 36 are

provi ded. The advantages of the wall po }gons 35, 36 on the cross struts 25
is that they enhance the structural strength of : '

Figure 3.
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defining a first array of points; the cells defining a nunber of openings,
the size of the openings being greater than the cell size, and the centres
of the openi | ning a second array of points; and, th ' f the
poi nts of tﬁggégggh% array being substantially identical t%ciﬁgﬁggﬁgfng of
the points of the first array. 2. A g§}§ structure according to claim1,
wherein the cells are arranged in a rectangular array with the centers of
t he nearest adjacent cells to one cell defining a square having a side

| ength greater than tw ce the wildt 3. A grid structure
according to claim2, wherein the g > ells are diagonally

adj acent to the one cgll_and thq" , center of the one cell
and the center of eadﬁ-of 2 ar oZH g is greater than
the wwdth of the one cell. £ . gyacgorging to any of the
precedi ng

I
o




clainms, wherein the cells have a substantially square cross-section. WO
99/ 41460 12 5. A grid structure according to any of the preceding clains,
wherei n t he woossages have a substantially square cross-sectperscdsnootdsgri d
structure conprising a nunber of cells, each cell being spaced apart from
and connected to a nunber of nearest adjacent cells; the cells define a
nunber of openings, the size and distribution of the openings being such
that cells of a like grid structure may be inserted into the openings. 7.
A grid structure conprising an array 6f/8ells,
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peripheral cells in the array conprising coupling neans to permt the grid
structure to be coupled.-to a like grid structure, the coupling neans

conprising a first coupling menber on a peripheral cell of ﬁ(ﬁ“i‘s& fodbos
structure arMO89446bnd coupl i ng menber on a peripheral cell © tae 'l ke

grid structure, the first and second g?gpling menbers bei ng adapted to
engage with each. other, at least partfially within one of the peripheral

cells, to couple the grid structur the like grid structure. 8. Agrid
structure according to claim?7, regiln the first coupling nenber conprises
a mal e section and the second gRUpDrIg nenber copprises an aperture within
and adjacent to the cgpl he pkri pheral @ell, the nmale section
engaging with the apesur oN
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13 9. A grid.structure according to any of the preceding clains, wherein
each cell is diagonally connected to four adjacent cells. 10. A grid
structure aqﬁggghg% to any of clainms 1 to 6, conprising th®CTSEU08 of any
of claims 7 . 11. A grid structure according to any of the preceding
claims, wherein each cell conprises internal cross-nmenbers. 12. Agrid
structure according to claim11l, where8fBthe cross-nenbers extend across
the cell. 13. A grid structure according to claim11l or claim 12, wherein
t he cross-nenbers extend across theg <HII in two nutually transverse pl anes
g Isgfthecells.
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Figure 11

Figure 12

Figure 13
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(57) Abstract

A grid structure (1) includes a number of cells (2, 3, 4), each non-peripheral cell (4) being spaced apart fram and connected to a
number of nearest adjacent cells (2, 3, 4) the centers of the cells (2, 3, 4) define a first array of points. The cells (2, 3, 4) define a number
of openings and the size of the openings are greater than the size of the cells (2, 3, 4). The centers of the openings define a second amay of

points. The spacing of the points in the second armray is substantially

identical to the spacing of the points in the first array. In addition, the

peripheral.cells (2, 3) in the array comprise coupling means (6, 7) to permit the grid structure (1) to be coupled to a like grid structure (1a).
The coupling means (6, 7) comprise a first coupling member (6) on a peripheral cell (3) of the grid structure (1) and a second coupling
member (7) on a peripheral cell of the like grid structure, The first and second coupling members (6, 7) are adapted to cngage with each
other, at least partially within one of the peripheral cells (2, 3), to couple the grid structare (1) to the like grid structure (1a).




