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(57) Abstract: A scaffolding structure (10) having a two dimensional inner grid (12) interconnected with a two dimensional outer

grid (14). Additional bamboo members (25, 27) are secured on the outer grid (14) such that the interstices defined by the load bearing

< members (24, 26) and the bamboo members of the outer grid (14) are smaller than the interstices defined by the load bearing members

‘ = (20, 22) of the inner grid (12). An anchoring device (50b) to anchor the scaffolding structure (10) to the building (15) includes an

arm (52b) and an anchoring member (50c). The anchoring member (50c) has a first leg in the form of a bar or rod which is alignable

such that the first leg extends parallel to the longitudinal axis of the arm with the remote end of the first leg extending beyond the

arm (52b). The scaffolding structure further comprises platforms (102b) which have an access opening (127) for access to a lower
region of the scaffold (10), and a ladder (120) disposed for access by a worker through the access opening (127).
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I Nt er€onreet@dnaMeddreport WO di mensi onal outer grid (14). Additional banboo
menbers (25, 27) are secured on the outer grid (14) such that the
interstices defined by the |oad bearing .. nenbers (24, 26) and the banboo
menbers of the outer grid (14) are snmaller than the interstices defined by
the | oad bearing nenbers (20, 22) of the inner grid (12). An anchoring
device (50b) to anchor the scaffolding structure (10) to the building (15)

i ncludes an arm (52b) and an anchoring nenber (50c). The anchoring nmenber
(50c) has a first leg in the formof a bar or rod which is alignable such
that the first leg extends parallel to the longitudinal axis of the arm
with the renote end of the first |eg extending beyond the arm (52b). The
scaffol ding structure further conprises platforns (102b) which have an
access opening (127) for access to a lower region of the scaffold (10),
and a | adder (120) disposed for access by a worker through the access
opening (127). 2 7 JAN 2004 WO 01/07730 Al
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Field g{ éEﬁ !Eventi on The present invention relates to scaffolding. Mre
parti L invention relates to safety aspects of scaffol ding.
BackgFild @f tRe Iiedtipgent i on I n western countries the use of tinber in

scaffolding structures was prevalent in the early part of the twentieth
century. Due to the high nunber of industrial accidents and fires arising
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Chi na and Hong Kong. As a scaffolding nmaterial, banboo has a nunber, of
advan},ages. Banboo i.s ecqnomi cal and can be sinply constructed w thout
speci §P9§%r&“§%at??ﬁ£v§€9??ol ding can al so be constructed within a short
period of time in a limted working space. The nost significant advantage
of ba caf f ol di is its.very, str Jbending strength and elasticity °
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onl y woddwideoby steg¢Btubutirssaffdlditg. banboo is consi dered somewhat unreliabl e.
In view of thelimtations of banboo, it is gradually being superseded in
Hong Kong by steel scaffol ding nenbers. Steel scaffolding nenbers still
poss eHeVEVeR dinaAsieg dmmbambas heeh dasditiohalbhiusbdi for seaffoldihg. vBagbboof st eel

of 1 r SroRting 16 M HE 5 PR on Kol ' Fealfb SR Bt R0 v
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period of time in a limited working space. The most significant advantage of bamboo

scaffolding is its very strong bending strength and elasticity when freshly cut.

However, the strength of bamboo decreases as time goes by because it gradually

dehydrates over time. When the water content has reduced below 10% the bamboo

becomes dry and cracks will appear. The maximum lifespan of bamboo scaffolding

members is thus relatively short, only about 12 to 18 months. Thus bamboo is

considered somewhat unreliable.

In view of the limitations of bamboo, it is gradually being superseded in Hong Kong
by steel scaffolding members. Steel scaffolding members still possess disadvantages
none the least of which is cost. The weight of steel scaffolding structures may also be
problematic in some situations. Because of the cost and strength characteristics of
steel, the distances between the structural members are generally very wide to reduce
material by taking advantage of steel strength. These distances are often inconvenient
for workers climbing on the scaffolding and pose safety problems.

Australian}Patent Specification No. 45247/85 discloses a convention scaffolding
structure with an additional guard panel spaced outwardly from the scaffolding
structure. This guard panel adds substantial additional weight to the structure and
requires special brackets to secure the guard panel to the scaffolding structure.
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ar being anchored into the building.

Preferably the load bearing members are elongate structural members intersecting in a
regular pattern to form the grids. The elongate members may be coupled by right
angle metal couplers at all or some of the intersections in the grid. In a most preferred
form of the invention the load bearing members are steel members, preferably of
tubular cross section. In an alternative aspect of the invention, the load bearing
members may comprise fibre reinforced plastic tubes. The grids are preferably
constructed of load bearing members arranged at 90° to each other although other
configurations are possible. Each grid may therefore have upright load bearing
standards and substantially horizontal load bearing ledgers. Desirably, at least some of

the load bearing ledgers in the inner grid correspond to a respective load bearing
ledger in the outer grid provided at the same height.

The additional bamboo members are preferably secured between the load bearing
- members in the outer grid. In a most preferred form of the invention, the scaffolding
structure is erected such that each of the distances between any two adjacent bamboo
members and between any bamboo member and an adjacent load bearing member, are



~ ledger in the outer grid provided at the sane height. Thya}%izqﬂll’onal banboo
nmenbers are preferably secured between the | oad beari nﬁ nenbers in the
outer grid. In a nost preferred formof the invention, eilacement pagedi ng
structure is erected such that each of the distances between any two

adj acent banboo nenbers and between_any banboo nemnber dnf JAN #Bfjlacent | oad
bearing nenber, are -3 2 7 JAN 2004'3Repl acenent page, 2 6 JAN 2004
substantial |y equal. Preferably the banboo nenbers include upright
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the structure, the or each platformdi sposed between two correspondi ng

| oad bearing |edgers fromthe inner and-outer grids which are of the sane
| evel Adgiderally, haenbnoatransoms snay peivide she intemohngetiat betweendtherinherdes a

pl anargrﬁ%gqhgbﬁ&r gf ace and attachnent nmeans coupling the platformto
the two | oad bearing [ edgers. Preferably, the attachnent means conprise
hook portions. These hook portions nmay extend transversely out either side
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wth onefor .more_strugtural beans sypport roma extendi ng cutwardly
_from EHBIGYAREPR ARd dnclpdes 2 planar sunnostieg surfacesandositachmens menns conuniing

. st r ucthe plaiferrh be thestwapiati 8 adn idtpepyie or nore structural beams. The
spaci ng between adj acent canti%ever ed structural beans w || depend upon the

particular application but a preferred spacing would be about 3 netres. The
abovePrefetdbly thentthehmsatdmicans oninprisé hook woktiorsy PPRESE kop@eisas sayount ed

on su t ui | di ng. ,The abqv hod is especial |
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apar t feurdhaokeostiens, daght extending feorh fairespitive comeuof tlidslatfoagket s across the
depth of the slab. Accordingly, the supporting brackets may be nounted to
t he support colums with an appropriate nunber of structural beans spaced

bet ween nei ghbouri ng supporting brackets

The scaffolding structure of the present invention may be supported from the building
being erected. This building suitably includes at least one concrete slab with one or
more structural beams supported from and extending outwardly from the concrete slab
in a cantilevered fashion. The scaffolding structure is then supported on the one or
more structural beams.

The spacing between adjacent cantilevered structural beams will depend upon the
particular application but a preferred spacing would be about 3 metres. The above
method may be used in conjunction with supporting brackets mounted on support
columns of the building. The above method is especially appropriate where the
column spacing of the building is more than 3 metres apart and the slab depth is
insufficient to mount the brackets across the depth of the slab. Accordingly, the
supporting brackets may be mounted to the support columns with an appropriate
number of structural beams spaced between neighbouring supporting brackets
mounted on respective building columns.

In a preferred form of the invention the structural beams comprise I-beams. However
other types of structural beams are considered within the scope of the present




" mounted on respective building colums. In a preferred formof the

i nvention the structural beans conprise |-beans. Howeven 7 N8k types of
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provided a scaffolding structure f a buil ding being erecte
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The invention consists in the foregoing and also envisages constructions of which the
following gives examples only.

Brief Description of the Drawings

In order that the invention may be more fully understood, one embodiment will now
be described with reference to the drawings in which:-

- Figure 1 is a partial schematic perspective view of a scaffolding structure according
to a first preferred embodiment of the invention;

Figure 2 is a diagrammatic view of an inner grid of the scaffolding structure
illustrated in Figure 1;

Figure 3 is a diagrammatic view of an outer grid of the scaffolding structure of
Figure 1;

Figure 4 is a side view of the scaffolding structure of Figure 1;

Figure 5 is a diagrammatic front elevation view of a base detail of the scaffolding
structure of Figure 1;

_Figure 6a is a diagrammatic front elevation view of the scaffolding of Figure I,
illustrating the main structural components only;

Figure 6b is a diagrammatic perspective view of a slightly modified arrangement of



- Figure 5 is a diagrammatic front el evation view of a base detail of the
scaffolding structure of Figure 1; Figure 6a is a di agramatAt20k ont

el evation view of the scaffolding of Figure 1, illustrahRgerhbf pagkn
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i nst ; QS et ai the scaffolding structure of Figure
Wi t hagfgg?%ll’r‘!(‘:’ggéﬁe Wﬁ%l{lgp?g&mtgpﬁgfgp%ng u eé@l‘ﬁ%ﬂ?q’c per spective vi ew of
t he scafigotalhlustratestthe euterr ghidatetaibiliustrasd i FigaemDivithemkareaingnhat f or m
I NSt afplefildn with appropriate bracing to strengthen the outer grid;
Figure 14 is a side view of a catch fan for use with the scaffolding structure
illustrated in Figure 1;
Figure 15a is a side view of a supporting bracket and a protective layer for use with
the scaffolding structure illustrated in Figure 1;
Figure 15b is a side view of an alternative form of supporting bracket;
Figure 16 is a perspective view of a detail of the scaffolding of F igure 1 showinga
workers’ platform installed;
Figure 17 is a detail of the scaffolding structure of Figure 1 with a staircase
installed; '
Figure 18 is a schematic perspective view of the scaffolding structure with an
alternative form of workers’ platform installed;
Figure 19 is a plan view of a corner detail for the alternative form of the workers’
platform;

Figure 20 is a side view of a toeboard for use in the workers’ platforms illustrated in
Figures 18 and 19; ‘

Figure 21 is a schematic perspective view of a particular form of workers’ platform
illustrating an access opening and a ladder; and :
Figure 22 is a side and front view of the ladder illustrated in Figure 21.

Preferred Embodiment(s) of the Invention

The scaffolding structure 10 illustrated in Figure 1 is a three dimensional structure.
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L nesirBugh dich workers on the scaffolding structure can access the various parts of the .
building 15 as required. Due to the inherent strength of the steel ledgers 22 and
standards 20, the interstices are comparatively large enabling easy access to the
building 15 for the workers on the scaffolding structure 10.

On the other hand, the outside grid illustrated in Figure 3 comprises bamboo ledgers
25 and bamboo standards 27 in combination with steel standards 24 and steel ledgers
26. The bamboo ledgers and standards are illustrated by the thin lines in Figure 3
whereas the steel ledgers 26 and standards 24 are illustrated by the thick vertical and
‘horizontal lines of Figure 3. The steel ledgers 26 and standards 24 provide the
structural strength for the outer grid 14 whereas the bamboo ledgers 25 and standards
27 provide guard rails for the safety of the workman on the scaffolding structure 10.
The bamboo ledgers 25 and standards 27 thus increase the safety for workers on the

scaffolding structure 10 without unnecessarily increasing the cost or weight of the
structure.

The steel standards 24 in the outer grid 14 are spaced at intervals of 3 metres (in
contrast to the 1.5 metre spacing of the inner grid 12). The steel ledgers 26 are
arranged at a vertical spacing of 2.25 metres. ‘This corresponds to the spacing of the
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- Figure 6a shows diagrammatically only, the main structural components of the
scaffolding structure 10. Each of the steel standards 20, 24 is about 6 metres long.
Each level of the scaffolding structure 10 is referred to as a “zone” and is 24 metres in
height as indicated in Figure 6a. Thus each zone is made up of 4 x 6 metre lengths of

- the steel standards 20, 24. The region between adjacent steel standards 20, 24 in each
zone are referred to as a “bay”. In the present case the height of each bay is defined by
the vertical distance between support brackets 30. In the present case, with the support
brackets disposed at vertical intervals corresponding to the length of four steel
standards 20, 24, the height of each bay is thus 24 metres. HoweVer, the vertical

spacing of the brackets will naturally depend upon the weight of the scaffold and the
expected loading.

The configuration of the support bracket 30 is illustrated schematically in Figure 15a.

The steel standards 20, 24 of the scaffolding structure 10 fit into suitable recesses (not
shown) on one arm of the bracket. The support bracket 30 is constructed from angle
iron configured in the shape of a right angle isosceles triangle having side lengths of
900 mm. The angle iron might be 80x80x8 angle grade 43 depending on the particular
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al ternative supporting arrangenment for the scaffolding structure will be
r equi edoms inbtanses; dhe duildifg golumg may be located too far apart for effective

securement of adjacent supporting brackets 30. In this case, an alternative supporting
arrangement for the scaffolding structure will be required as illustrated in Figure 7.
Figure 7 illustrates adjacent columns 40 of the building 15 with a slab 42 extending
therebetween. Two supporting brackets 30 are bolted by bolts 46 to respective
columns 40 as illustrated. However, these supporting brackets 30 exceed the
maximum permissible spacing therebetween for properly supporting the scaffolding
structure 10. Therefore, cantilevered I-beams 44 are bolted to the slab to extend
. outwardly beyond the slab 42 as illustrated in Figure 8. The inner grid 12 and the
outer grid 14 are supported on the I-beam 44 as illustrated in Figure 8, provided that
the outer grid 14 is a minimum of 200 mm from the cantilevered end of the I-beam 44
and the inner grid 12 and a maximum of 200 mm from the end of the slab. The I-

beams 44 are temporary and may be removed once the scaffolding has been
disassembled.

Figure 9 illustrates one method of anchoring the scaffolding structure 10 to the
building 15. The anchoring is achieved by way of an anchoring device 50 as shown in
Figure 9. The anchoring device 50 is illustrated more clearly in Figure 10a. The
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shaped rod is received. The anchoring member 50c has a first leg having a free end
which, in the configuration shown in the drawing, extends past the end of the arm. The
free end of the first leg is threaded to enable the anchoring member to be secured into
the structure of the building being erected. The small footprint of the first leg onto the
building enables the first leg to be secured almost anywhere, thereby allowing greater
flexibility in locating the anchoring device. The anchoring member 50c may be cast
into position or alternatively secured to the concrete structure of the building 15 after
the concrete has set. The threaded end may extend into the concrete about 750mm. The
anchoring member 50c also includes a second leg which is received in the through-
aperture 50d. The second leg also has a threaded free end. This threaded free end
receives a nut (not shown) to retain the second leg within the aperture. However, the
length of the second leg is such that the arm 52b can slide along the second leg, hence
increasing the flexibility in locating the first leg at an appropriate location on the
building 15. As mentioned above, frequent use of the anchoring devices reduces the
demand for support brackets. Desirably, the vertical spacing should not exceed 2.25m
and the horizontal spacing should not exceed 3m. From a comparison of Figures 6a
and 6b, it can be seen that the vertical spacing between brackets can be increased from
24m to 30m. This is achieved with frequent use of the anchoring devices 50b and the
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further metal tubes 86. Each metal tube 86 is joined to the end of one of the metal

tubes 84 and extends from that end upwardly and inwardly towards the outer grid 14.

Generally, the catchment surface 82 is arranged at an angle of 45° from the horizontal

but is adjustable with adjustment of the further metal tubes 86. The catchment surface

82 is provided to catch materials falling off the building 15 or scaffolding structure 10

for easy collection of debris and removal. Catch fans 80 are generally provided at

- each ten storey interval. However, individual contractors may install the catch fans 80
to suit the requirements of a particular building site.

As shown in Figure 15, for the protection of workers on the scaffolding structure 10,
protective layers 90 are disposed at regular intervals, preferably immediately above the
supporting brackets ie every ten storeys. The projective layers 90 provide access for
workers as well as protect the workers from falling. Additionally, the protective layers
90 protect the workers from falling debris. Each protective layer 90 comprises a layer
of horizontally arranged bamboo members 92 extending between adjacent transoms
18. The bamboo members 92 can be above or below the transoms 18. The spacing of
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Figure 18 illustrates a slightly modified form of the catwalk. The catwalk illustrated
includes toeboards 100b on each longitudinal side. The specific form of the toeboards
100 is illustrated in Figure 20. The toeboards are in the form of generally rectangular
panels, the bottom corners being removed to enable the toeboards to be held within a
pair of opposed brackets. The form of the brackets 100c is illustrated most clearly in

~ Figure 19. The metal brackets 100c are an L-shape in plan with a height corresponding
to the height of the platform 102. Each longitudinal side of the platform is provided
with a pair of opposed brackets 100c. The toeboard is held between the opposed
brackets 100c. Accordingly, the length between the opposed brackets TL corresponds
to the distance between the upright edges of the cut-out corners of the toeboard. The
overall length of the toeboard corresponds to the length of the platform 102.

Figure 19 also illustrates the form of a special corner platform with brackets 100c on
adjacent sides.

An additional feature of the scaffolding structure 10 is the provision of metal staircases



supported by a horizontal steel |edger 26 of the outer grid214A&ﬁ%bne side
and a horizontal steel |edger 22 of correspondi ng height ,of t i hner grid
12, on the other side. Hook portions 107 extend transagﬁégﬁgmﬁﬁgcx?he

sides of the netal frame 101 to hook over the associateqagggﬁég€tal st eel

| edgers 22, 26. It will be appreciat§d that the horizont Ubledgers
22, 26 on the inner and outer grid'& ght to be provided at the sane height
in order to ensure that the catwal k resting thereon is level. For this
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st r uchatchll2fdrdm abowé. t he scaffol ding structure 10. It will be appreciated
that the formof the nmetal staircases illustrated in Figure 17 can only be

installed at the corner of the scaffolding structure otherwi se the platform
wi | | The speeibikdermmfiinedadddr isritlugpated lindtigatee2hrTled taekdon R0 dhaf stibesof t he
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conneladdenl2g), the strles are shapad iv e Y-shanepfvithithe respective ends being formed in
a C-bracket 135 to conform to the contour of the steel ledger on which they are
supported. Likewise, the lower ends of the stiles 132 are formed with respective C-
brackets 137. Additionally, the lower ends of the stiles are formed with a step since the
upper and lower C-brackets 135, 137 must necessarily align.




| adder 120. The platform 125 incorporates an access openi ngerK E‘ﬁ”‘
sufficient size to position the |adder therein and enable a worker to pass
t her et hrough. An access hatch 128 is hingedly connectptﬂwqcﬁ'“ﬁﬂboa@eatform
125 by neans of hinges 129. The access hatch covers a portion of the

openi ng 127, |leaving a space suffici gnt for the | adder 220 JA\b2(fss

t heret hrough A hand-hol e 130 in thé’dccess hatch enables a worker to open
the hatch 128 from above. The specific formof the |adder is illustrated
in Fi §JeAIMB: The | adder 120 has stiles 132 and rungs 133. The rungs 133
are of rectangul ar cross-section. At the top of the |adder 120, the stiles
are shaped in a_U-shape, with the respective ends being forned in a
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formo ar V\:hl nds beyond the arm the rod or bar being
anchored into the building. 2 The scaffolding structure as clained in
claimpl whetgd Rch : r: t rs,.9f
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3. The scaffolding structure as claimed in claim 1 wherein the load bearing
members comprise fibre reinforced plastic tubes.

4, The scaffolding structure as claimed in any one of the preceding claims
‘wherein the bamboo members include upright standards and substantially horizontal
ledgers with the intersection between any two bamboo members or a bamboo member
and another member being effected by nylon ties.

5. The scaffolding structure as claimed in any one of the preceding claims
wherein bamboo transoms provide the interconnection between the inner grid and the
outer grid.

6. The scaffolding structure as claimed in any one of the preceding claims
wherein each of the distances between any two adjacent bamboo members and

between any bamboo member and an adjacent load bearing member are substantially
-equal.

7. The scaffolding structure as claimed in claim 1 wherein the load bearing



4. The scaffolding structure as clainmed in any one of thezgrﬁmeﬂqhng cl ai s
wherei n the banboo nenbers include upright standards and substantially
horizontal |edgers with the intersection between anfeplasemsiRaSenenbvers or
a banboo nmenber and anot her nmenber being effected by nylon ties. 5. The
scaffol ding structure as clained ingny one of the pr e2elliJAdl 2004i ns

wher ei n banboo transons provide the interconnection between the inner grid

and the outer qui d. 6. The scaffolding structure as clained in any one of
t he pPEORRATHGIE Elangate Gimestaral eemherstinchuling substertialbe horizontahledeoxs

adj acend u g@t@aﬂﬂaﬁ@ﬁfrﬁe@&% e LREEl mq%{%) Aaeh igeent | oad
beari ng rrg‘ﬁl er are substant in§I 'y gqggp?‘tt%ﬁr@ﬁg sca %Fdl ng&s&'?fgﬂé ure as
claimed in claim1 wherein the | oad bearing 2 7 JAN 2004 Repl acenent page
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substant.ial ly horizontal .| edger and upright standar Intersecting in a
regul E‘ﬂdbﬁﬁteﬁe% SOBIPE [ fordobeaimne lnesrs i thes inrgr grik cemesmosddiong

st I uctaspectag 1oa@bm%' ledgtiitie wher g'ﬁa prbfided atfeUnme IRighiect €d  such that
at | east sonme of the load bearing | edgers in the inner grid correspond to

respective |oad bearing |edgers in the outer grid provided at the sane
hei ghp. 9. Thessaffdlinigditngtererascilaingedeih clhith Befhriher flcdhg dndldrhifibre

i ncl ugj e or nor latforps, t r each platformdi Sposed between two
corr egipagﬁ)éﬁlgg U, 85 © g%rlﬁ?@on? éﬁ%@sggfhﬂgwwhéwpnmesaﬁadmgel%adt@ar@& d whi ch
ar ef ofedghes frametHeeinmler anﬁetheidntémigr_id N/I@iﬁﬁcﬁra}dfftﬁb weafe Evﬁl, aaﬂ@éreiliﬂﬁigo[)t ing
sur ans coupling.the .platformto the twy. |lo earing
| edggﬁgt%. ﬂ{ﬁ“]‘gﬁsgcn%g’?%ﬁ| %’PSWIE% FH&&"%@Q %%F%F&‘&’qﬂﬁ ReaSpY!  the

~ at t achlathermrie dinstwe toadrbemenpgdedgepor ti ons 11. The scaffol ding structure as
claimed in claim9 or claim10 wherein the platformis elongate and the
attachment means extend transversely out either side of the platform 12.
The st@f f ol Hasscadfoldimgstaictire @b glaipediin claim 9 vehavéindthaiattackinémnt rdansher ei n

t her ec(ﬁﬁﬁrig‘;@momoﬁ rtions, each extending froma respective conmer of the

platform 13. The scaffolding structure as clained in any one of the
preceding clainms wherein the building being erected includes at |east one

concrete slPe WeaffoRligs QtrulRire ast EARALAY ShiHCS WrallaRRoT wikRBA" iRd by and
ext endi &% outwardly f rgnﬁt he concrete
plattorm 1s elongate and the attachment means extend transversely out either side of

the platform.

12. The scaffolding structure as claimed in any one of claims 9 to 11 wherein
there are four hook portions, each extending from a respective corner of the platform.

13. The scaffolding structure as claimed in any one of the preceding claims
wherein the building being erected includes at least one concrete slab with one or more
temporary structural beams supported by and extending outwardly from the concrete

slab in a cantilevered fashion, the scaffolding structure being supported on the one or
more structural beams.

14. The scaffolding structure as claimed in claim 13 wherein the spacing between
any two adjacent cantilevered structural beams is about 3 metres.

15. The scaffolding structure as claimed in either claim 13 or 14 wherein one or
more of such cantilevered structural beams are spaced between two neighbouring

supporting brackets mounted on respective neighbouring support columns of the
building.




slab in a cantilevered fashion, the scaffolding structure bei'r.iﬁgm\m@ported
on the one or nore structural beans. 14. The scaffol ding strlu as
claimed in claim 13 wherein the spacing between any tRéplaghenepsge

cantil evered structural beans is about 3 netres. 15. The scaffol ding
structure as clainmed in either claim/13 or 14 wherein onegojANpgle of such
cantil evered structural beans are s'géc'ed bet ween two nei ghbouring :
supporting brackets nounted on respective nei ghbouring support colums of
the BGil di Aje seaffolding stopurereplaimeddntanyage of thaing I%tw wheginte The
scaf f glrditith] HehmS cBhfdrRE 1Yeaided in any one of clains 13 to 15 wherein the
structural beans conprise |-beans. 17. The scaffolding structure as cl ai ned
in any one of the preceding clainms, wherein the armis novable relative to

t he anghori 1pg i | I Q; S i nal axis.
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anchoMhsgein {eeBER if movablestadivaria the aachnsing membrein a directienytransvsessond | eg
of theo HreSbARRuABAINEis.COUpPl ed to the arm 19. The scaffol ding structure as
clainmed in claim 18 wherein the second |leg of the L-shaped nenber is
received in an aperture in the arm the arm being slidable along the
secondg| eg, The sbafoRIiRP sRUEEI8E cladmbd Th lc1dRY 67 MheRGn RS a8 G RRHE | €0
in any Q of, clal 9.tp 12

20. The scaf.fqlding structure as cl alne e

wher efHFPTRRFT légc'g‘%@%ér?é%‘i wgoa'p@r?%mf‘dﬁaﬁtﬂ?gst%wgpﬁﬁag 0§ @pephrﬁféa@ b§iiE ace for
accessgotipied td thedrm.r egi on of the scaffolding structure, the scaffolding
structure further conprising a |adder nounted on the scaffolding structure
~and di sposed for access by a worker through the access opening. 21. The
scaf f dPdi ngThe scaffeldingastrutiharerss dlaimed! iaiclain018 wHebsin thesédogtidrigg afitteccess

hat chy nQy, closed position o at |east partial.ly,.close the
acces%’n%:?gglliEngﬁgﬁﬁg’ﬁg%lg‘é@%%ggi@fbgﬂrw &'r? r%\}ﬁﬁggn&ﬁ’% g ué%t{le A% for a
wor k ethe secané laghavitheal step . prévided be listtimbutmiengaleng tat secondidegs| ai ned in cl ai m
21 wherein the access hatch is such to | eave a space in the access opening
when in the closed position, the |adder extending through the space. 23.
The sé8f f ol dhageafifeldingisteuciurecasatlaiinied in ahynione 22 oitimse? to 1 havheacinen
i ncl ugdgsess ¥ ; ' : [ in a
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region of the scaffolding structure, the scaffolding structure further comprising a

ladder mounted on the scaffolding structure and disposed for access by a worker

through the access opening.

21. The scaffolding structure as claimed in claim 20 further including an access
hatch movable between a closed position to at least partially close the access opening
and an open position which provides sufficient space for a worker to use the ladder.

22. The scaffolding structure as claimed in claim 21 wherein the access hatch is
such to leave a space in the access opening when in the closed position, the ladder
extending through the space.

23. The scaffolding structure as claimed in claim 22 wherein the ladder includes
rungs and stiles, the stiles at the upper end being formed in a U-shape, the remote ends
,Of the U-shape having respective couplers which are complementary to the shape of
the ledgers, the stiles at the bottom end also having respective couplers complementary
to the shape of the ledgers.

24. _A method of constructing a scaffolding structure for a building being erected,
the method including:



of the U shape having respective couplers which are conpl ementiaf Yoo, 0 t he
shape of the |ledgers, the stiles at the bottom end al so havi ng respective
couplers conplenentary to the shape of the |edgers. 2 Rep Cﬁ@?ﬁwgﬁf
constructing a scaffolding structure for a building bei n% erected, the
method including: 2 7 JAN 2004 Replacenent page -16 2 6 JonNAKoMker ect i ng
the structure in the formof a substantially two di nensional inner grid
interconnected with a supstanti al I¥ two di mensional outer grid, each of the
[

gri ds bEFsHnechRpTustercon theatbraeat iangbstaniially tew idigensiprali ingey geishst ant
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structure . @%fegrln addi |ongﬁ,a . rs’ on oUter grid such
that CREWrised ot foadbeagig membsys hagingelatieelyi sapstaniistiesgtingvemEneanboo
menbeusdef expeetedUd&ding cbAditiofs of R scaffoldiRgstrtiQuiditAfgst i ces defined by the
| oad beari ng&rre(g@ﬁrs ﬁL@t&E}e innrl% grid; and providi ng% an _anchoring device
whi ch i AWHEsaddifiogp BPdcmyesaen the ouber grd sychthat therinferalicery a
e el dn t o the ot el oo ApLIeE: B BR bebaRbAY JfRe e B
e gri i lding, e, anchoring nenber hei ng_coupl e e arm
and ﬁﬁ\?‘ﬁﬁb&ﬁn?ﬁ? é‘%%eﬁsg e Roiis opd Refiee Bremms G gHna SAtky ond
t he iap;mwiﬂing an(mlchbrin% devieeiwiticia W@g aié afA doipledubledtWBf théridsh lﬁlerremod
ot ulapvibE LSt sBteing A5 i R AE B 1 APy of 1
t hehl oﬁdhd:)eglaidbrtg ﬂl_enlbmilldingpdm)thdﬁ)rfﬂz%)lhfemﬂ;ﬁgnlﬁéihg%upl@ﬁtdgmd Hﬁﬂsandan- The
met ho cl ai t. erein fhe banhoo ers
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i nt er bacbéing anchared intarthe buiddingnmboo menmbers or a bamboo menber and anot her
menber being effected by nylon ties. 28. The nmethod as clained in any one

of clainms 24 to 27 wherein banboo transons provide the interconnection
bet weép- t heThemeethgdias elatmedén elainr 24 rwhkreit0theTlvadrheaning membless ard i n any

one. &fed] MBmddrd O tdBudP eF&k Redilgy Structure is erected such that each of
t he di stances between any two adj acent banboo nenbers and between any

banmboo nenber and an adj acent | oad bearing nenber, are substantially
equal 26. The method as claimed in claim 24 wherein the load bearing members
comprise fibre reinforced plastic tubes. |

217. The method as claimed in any one cléims 24 to 26 wherein the bamboo
members include upright standards and substantially horizontal ledgers ‘with the

intersection between any two bamboo members or a bamboo member and another
member being effected by nylon ties.

28. The method as claimed in any one of claims 24 to 27 wherein bamboo
t;ansoms provide the interconnection between the inner grid and the outer grid.

29. The method as claimed in any one claims 24 to 28 wherein the structure is
erected such that each of the distances between any two adjacent bamboo members

and between any bamboo member and an adjacent load bearing member, are
substantially equal.

30. The method as claimed in claim 24 wherein the load bearing members are
clongate structural members including substantially horizontal ledgers and upright
bearers intersecting in a regular pattern to form the inner and outer grids.

31. The method as claimed in claim 30 wherein the structure is erected such that at



30. The nmethod as claimed in claim24 wherein the | oad beari 8 J&lnitlers are
el ongate structural menmbers including substantially hoReplacdra¢ntipegger s and
upright bearers intersecting in a regular pattern to formthe inner and
outer grids. 31. The nethod as clained in claim30 wherefrg g%g(ﬁeg ucture is
erected such that at 2 7 JAN 2004 _I?ggl acenent page 2 6 JAN -17 | east
sone of the |load bearing |edgers in'the inner grid correspond to respective

| oad ,bearing l.edgers in the oquter grid provided at the sane height. 32.
The mibEPIE oF At s bedringclerzess in dhe fster v eRITesgond detespgcigrlosd mor ¢
pl at f beasnoRdEOS if thidGlter Brid Pheviaed SAGE s%@tﬂeig]lm di sposed between two
corresponding | oad bearing ledgers fromthe 1hner and outer grids which
are of the sane level, wherein the platformis of elongate configuration
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por t i surfacceadhateshmedi mgafy esupling@he plitford 6O BFo Mad hrarinbaédgen 36. The

nmet hod as clainmed in any one of clainms 24 to 35 wherein the building being
erected includes at | east one concrete slab, the nmethod including:

ext endBng ahle method b5 nipinrd ior clamn S2swhereinitha) athbRhifFe® whavs Yoynprisem t he
concrﬁggkpéﬁﬁﬁ_in a cantilevered fashion; and supporting the scaffolding
structure’on the one or nore structural beams. 37. The nethod as clainmed in
cl aim 36 wherein the spacing between any two adjacent cantil evered

st | i ] 2138. 1. I i f
ol i nersg. ¢ el &0Himed FLRER 32t g s TR e SRR MeflY 0 ©
scaf f Srtgnd ansvegsely put either sideofithe plptfosiong er ect ed, the scaffol di ng

structure being in the formof a substantially two dinensional inner grid
i nt er%)nnect]?ed with a substantially two dinensional outer grid, each of

the grids berqBetadhas skimed in gay onseefr ¢lansdAtie3d whoteiny these aré fairy
const Bodk pértiengdac RfentiMEP bAEFesRARRR'BdrA¢hO Blarfopd] Li ons of the
al addl

scaffol ding structure, characterised int I onal banboo

| 36. The method as claimed in any one of claims 24 to 35 wherein the building
being erected includes at least one concrete slab, the method including:
extending and supporting one or more structural beams outwardly from the concrete
slab in a cantilevered fashion; and

supporting the scaffolding structure on the one or more structural beams.

37. The method as claimed in claim 36 wherein the spacing between any two
adjacent cantilevered structural beams is about 3 metres.

38. The method as claimed in any one of claims 36 to 37 wherein the structural
beams comprise I-beams.

39. A scaffolding structure fo; a building being erected, the scaffolding structure
being in the form of a substantially two dimensional inner grid interconnected with a
substantially two dimensional outer grid, each of the grids being comprised of load
bearing members having relatively constant strength over time under expected loading
conditions of the scaffolding structure, characterised in that additional bamboo
members are secured on the outer grid such that the interstices defined by the load
bearing members and the bamboo members of the outer grid are smaller than the



menbers are secured on the outer grid such that the intersti ces defined by
the | oad bearing nenbers and the banboo nenbers of the odtlet Ng?rﬂﬂlid are
smal ler than the 2 7 JAN 2004 Repl acenent page -18 2 Repglabérdéftpage
interstices defined by the | oad bearing menbers of the inner grid; and
wherein an anchoring device is provir ded whi ch incl udes: zegwijgNrg []pr
coupling to each of the grids, the haV|ng a longitudinal axi's; and an
anchoring nenber. to anchor the arm and each of the grids to the bui | di ng,

the anerdicenglehivrddy thsi lagddwapingdmembene ofithe amrbr fgrid; rpdawhéreit aheg in
the f gheh&in egadg,%e lsggo{’%g"%m%?&ﬁﬁ J-ng nmenber being alignable such that

the first exten y paraIIeI to the | ongitudinal axis of
t he a@ﬁmam ftmpﬂ@gﬂpeea@hopfdﬁletgmht ﬂnesarmlhagng(adonigmgimﬁmm anidearar m  40.

The s ﬁﬁ&fl&lll‘% Hﬂetﬁbé €6 UnRhap t nlgé adrHP gnh gba%hgé r&! et Bfilﬁ%l%]é ly§e MOVabl e

relative t he anc oring 1 on ransver Se

| ongi ?Bﬁlilqﬁﬂg member b@nmpé@htor tblemmlgaml hadng adirssleglinithe torimota ham 39 or

40 whegeiod, tihe Wfﬂ%%erﬁﬁ@?ﬁfelﬁ gﬂcou P@féqyaf'(iﬁé pﬁfsiitlggzéﬁgwflé rst

| eg,
scaf f 1B eco f’gkymgﬁﬁ?léoabe Kngiiweinal axisi of the tm wrigh Slereutate ead phthedfirst

anchomg]g;gtmhgtbe%,@(ptﬁéoc{rﬁpl e about the coupling relative to the arm 43.
The scaffolding structure as clainmed in claim41l or 42 wherein the second

leg of the L-shaped menmber is received in an aperture in the arm the arm

bei ng46l i datthe scaffolding bRusREORS clafified fctau% §9 %e‘?élﬁ"thg QHnti® o
m)verreat .al g)p@?t he, second |.e 44.. The scaf %ﬁstructure as c al med in

cl ai nf24UY Anfhering picmp %é@a(grecpﬂp é@ﬁé‘@r%ﬁ dind akiser eof and

receives a nut. 45. The scaffolding structure as clainmed in claim44

wher ey the nd of the first |S threa The scaffol di ng

struct lrl]r e agﬁg g%@%@“f&]“&‘ﬁ%}u’ben%s %lplrg?%iuﬂgiagg ooﬁggl"mﬂr%l the anghring npre

coupl exember is duphapedrendaincotporates thofirstteg g belond leg of the L-shape being
coupled to the arm. :

42, The scaffolding structure as claimed in claim 41 wherein the L-shaped
anchoring member is pivotable about the coupling relative to the arm.

43, The scaffolding structure as claimed in claim 41 or 42 wherein the second leg
of the L-shaped member is received in an aperture in the arm, the arm being slidable
along the second leg, with a stop provided to limit movement along the second leg.

| 44. The scaffolding structure as claimed in claim 43 wherein the second leg is
threaded at a remote end thereof and receives a nut.

45. The scaffolding structure as claimed in claim 44 wherein the remote end of the
first leg is threaded.
46. The scaffolding structure as claimed in any one of claims 39 to 45 including

one or more couplers to couple the arm to each of the grids.




