WO 03/102321 PCT/ S&2/ 00099 1 A Support Menber System The invention
relates to a support nenber system and especially for at least partially
supporti ngoeo3maizr 5 Walls constructed from bricks and ot lrerr/daeeiociong or
construction blocks, such as concrete blocks, have a naxinum |ength and
hei ght to which they can be constructed W t hout requiring additional
support to prevent coIIapsing tionally, brick walls
have been supported by erectif ém%“kﬁfgﬁﬁﬁﬂpts at intervals along the
brick wall, both horizontally and vertically, to support the wall. As the
brick wall requires to be nmechanically tied to the concrete supports, it
I's conventional practice to use netal rods, which are fixed to the cenent
wor k of t hd@herimegtinalrelatesita a support orembersystgpoand especially fonat teastk  wal |
to the concrete supports. 15 However, one of the disadvantages of this
convent i onphrtialipeapporting & Wall. t he construction and use of the concrete
supports is both tinme consum ng and |abour intensive. In order to formthe

concrete support it is necessary to construct shuttering to enclose the
vol une into which the concrete is to be 20 poured. The shuttering is

oL, USROS A I coRciag s BRiRRELE
of the Sh”%&ﬁér'e{‘egblo'cf(s 'r?av%egrensai% m'18ngh Ser& hé@ﬁt Bk Ricn RSy ban be
constructed without requiring additional support to prevent collapsing of the
wall. Conventionally, brick walls have been supported by erecting concrete
10  supports at intervals along the brick wall, both horizontally and vertically, to
support the wall. As the brick wall requires to be mechanically tied to the
concrete supports, it is conventional practice to use metal rods, which are fixed
to the cement work of the brick wall and to the concrete supports to tie the brick
wall to the concrete supports.
15
However, one of the disadvantages of this conventional approach is that the
construction and use of the concrete supports is both time consuming and
labour intensive. In order to form the concrete support it is necessary to
construct shuttering to enclose the volume into which the concrete is to be
20 poured. The shuttering is normally constructed from wooden boards and the
services of a carpenter are required to construct the shuttering. In addition,
during construction of the shuttering, it is necessary to insert the metal rods,
which will be used to tie the brick wall to the concrete support, through the side
walls of the shuttering so that the metal rods extend outside the shuttering and

25 into the internal volume of the shuttering where the concrete is to be poured.



which will be used to tie the brick wall to the concrete support, through
the side walls of the shuttering so that the netal rods extend outside the
shutteri ngoasdoB21i nto the internal volume of the shutt eripag/saeen@9d he
concrete is to be poured. WO 03/102321 RCT/ SG02/ 00099 2 This requires the
services of a steel bender to bend and iInstall the netal rods as required.

After the uttering,is conplete and the tal rods .have been. inserted, 5
concrete ijn{sﬁgﬂu%gmeds?rﬂi%stq{@ %ﬁﬁlﬁ%}qeﬁméo ﬁﬁad aé‘adi‘%%?ﬁéh‘% H‘eﬁﬂmgﬁ bef or e
the shuttering is renoved. Wien the shuttering is renoved, the netal rods
are bonde@St8AYIFRY.concrete and the brick wall is tied to the concrete
supports by the netal rods. 10 Hence, the conventional nethod of
supporting brick walls using concrete supports is time consum ng, |abour

intensive and requires the services of three different tradesnan

(car pent er Aftet ¢l siindteding igrdntpdeteratidethponetal jodsrhaddcbderpimseieda brick | ayer
to construct the wall itself. 15 In accordance with the present invention,

there is peoMEdesdisahén peardd mﬂtr@_rshlmémgrarfo%@rmiﬁé@% Raffdn wdfoRd PROat e

menbers, each el ongate nenber having a irst end and a second end and a
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menber, and a supporting structure engagenent portion, the
metal rods.

10  Hence, the conventional method of supporting brick walls using concrete
supports is time consuming, labour intensive and requires the services of three
different tradesman (carpenter, steel bender and concrete pourer) in addition to

a brick layer to construct the wall itself.

15 In accordance with the present invention, there is provided a support member
system comprising a set of elongate members, each elongate member having a
first end and a second end and a predetermined length, the predetermined
length of each elongate member being different from the predetermined length
of each of the other elongate members, and an end member comprising an

20 elongate member engagement portion adapted to engage with the first end of
an elongate member, and a supporting structure engagement portion, the
support structure engagement portion being adapted to engage with a
supporting structure, and the elongate member engagement portion permitting

the distance from the supporting structure engagement portion to the second



support structure engagenent portion being adapted to engage with a
supporting structure, and the'el ongate nenber engagenent portion permtting
t he di st awoensfiomait he supporting structure engagenent por trcavsdoe/obdee second
WO 03/102321 PCT/ S&2/ 00099 3 end of the elongate nenber to be adjustable
at least up to the length of the next Tonger elongate nmenber in the set.

The inventio s the advantage . that b king the conbiped | epgth of the
5 el ongat eeﬂaﬁ’ggw %'HHQ?W%T“EH@’ @@dgét%@@%?eést up tPéh‘?\Fﬁn%e ry for
the elongate nenber to be custommade to suit the particular wall to be
suppor t ed. nexrlengersglppgateaermbeniulhe sedmber engagenent portion slidably
engages with the first end of the el ongate nenber. Typically, the elongate

menber engagenent 10 portion slidably engages within the end of the
el ongate menber. Preferably, the distance between the second end of the

el ongat e nFRBEHvertidn Hadehe WARAhtagRahat by Aiakirgy thedROSHTREE | hioPthd S
continuously adjustable. 15 Preferably, difference in |length between any

el ongat e NRERYLIARENE digthe éqfapgsﬁ%bteﬁgdg}ggc}ggﬁf is%%m&@szsefgrg@f{hei s a

predeterm ned”™ ncrenment. Typlca erm ned 1 ncr n S
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of the elongate nenber engagenent portion, which may be slidably engaged
with the elongate nmenber. Preferably, the systemmay further conprise a

set of end nenbers, each end _ _
Preferably, the elongate member engagement portion slidably engages with the

first end of the elongate member. Typically, the elongate member engagement

10  portion slidably engages within the end of the elongate member.

Preferably, the distance between the second end of the elongate member and

the supporting structure engagement portion is continuously adjustable.

15 Preferably, difference in length between any elongate member and the next
longest or shortest elongate member is a predetermined increment. Typically,
the predetermined increment is substantially the same for all elongate members

in the sets.

20 Preferably, the adjustability of the end member is provided by the length of the
elongate member engagement portion, which may be slidably engaged with the

elongate member.

Preferably, the system may further comprise a set of end members, each end

25 member in the set having an elongate member engagement portion with a



25 nmenber in the set having an el ongate nenber engagenent portion with a WO
03/ 102321 PCT/ S&02/ 00099 4 different length to the | ength of the
engagenenwoprivzan on each of the other end nenbers. Typircaldgop/ovdee
difference in |l ength between the el ongaje nmenber engagenment 5 portions is
uniform However, it is possible that increnmental |ength between elongate
menber eng nent, portions, of .any, nenbers in.the.set co non-uni form
Pr ef er abl ygﬂ%ﬁ &HERWEQ gfl’e #@%aﬁﬁﬁaﬁ?%%'wt@mp%ﬂ%%% oéglen ofbngate 10
menber. Prefer abI% each el ongate nenber has a side wall adapted to be

| ocated aBNEdeeMDEIS-end of a wall to be supported, in use, the side wall

i ncluding a nunber of engagenent neans which permt a tie nenber to be
nounted on the 15 side wall, the tie nmenber having a portion projecting
fromthe side wall to engage with the wall to be supported. Preferably, a

nunber of gypieglyrehé diffsresceaindengihvbeteedentthdietorgate memisdr eriymageatenty t he
side wall of the el ongate nenber such that the position of the tie 20

member ss ar goAdndss @hlf@rm THRWeRk Yt istptR sRIW AR IREmERaN ferigiBehssers| Ot S
which are preferably substantially parallel to the central |ongitudinal

axi s of thg, o ARd et BigageBn? Bokindk dnf thefetRAR seP could be

non-uniform.

Preferably, an end member is engageable with both ends of each elongate

10 member.

Preferably, each elongate member has a side wall adapted to be located

adjacent an end of a wall to be supported, in use, the side wall including a

number of engagement means which permit a tie member to be mounted on the
15  side wall, the tie member having a portion projecting from the side wall to

engage with the wall to be supported.

Preferably, a number of engagement means are provided at discrete locations
along the side wall of the elongate member such that the position of the tie

20 members are adjustable.

Typically, the engagement means comprise slots which are preferably

substantially parallel to the central longitudinal axis of the elongate member.



Preferably, the engagenent neans are provi ded on opposite sides of the

el ongate nenber and preferably, on all four sides of the el ongate nenber.
Thi s has woe3adwant age of permitting the el ongate nenber treTisG8E®d9t O
support two different pieces of wall ofcthe el ongate nenber as a
rectangular 5 cross section. Preferably, the wall is fabricated from

i ndi vi dual cqnstrugtion bl ocks, such _as r.ihcks or concrete blocks. 10

Tyol cal Iy, PatEat: e SPeRasTERt mesna s pivaee i SpaPoTe e THEE 1~ engagi ng
with the engaging neans of the side || of the elongate nenber and the
ot her por eiohgats Membar andigferablyi ?%\gﬁlﬂ@“\/ﬁws phthseelangaie mpemberr ef er abl vy,
the el ongate nenber is hollow, and typically, has a substantially 15

r ect angul ail hisrhassthesagviaotagetgfipearaitting thenelopigeteyeiembes id besuseddof or ned from
a nmetal, such as steel. In one exanple of the invention, the supporting

struct ure sugpgrttventiffersrt pleces26f waly obtbeadomdatd membegag a rectangalaet her

el ongate nenber. Preferably, if the supporting structure engagenent
portionsiscadanieefloh0 engage with another elongate nmenber, the el ongate
menber enagagenent portion is nounted non- symmetrically on the supporting
structure engagenent portion. WO 03/102321 PCT/ S&2/ 00099 6 An exanpl e of
a support nenber systemin accordance with the invention wll now be

descit S Wil 680EH ol RENBEAPRRNIR ThRH BB ot il s o

bricks or concrete blocks.

10  Typically, the tie members are L-shaped with one portion of the L engaging with
the engaging means of the side wall of the elongate member and the other

portion of the L engaging with the wall to be supported.

Preferably, the elongate member is hollow, and typically, has a substantially

15 rectangular cross section.
Typically, the elongate members are formed from a metal, such as steel.

In one example of the invention, the supporting structure engagement portion
20 may be adapted to engage with another elongate member. Preferably, if the

supporting structure engagement portion is adapted to engage with another

elongate member, the elongate member enagagement portion is mounted non-

symmetrically on the supporting structure engagement portion.



5 horizontal stiffeners to support the wall; Figure 2 is an enlarged and
expl oded view of region A of Figure 1 show ng the upper end of the
vertical wwoidfierser; Figure 3 is an enlarged and expl oded wavsawk/ovdee regi on
B of Figure 2 showing attachnment of a §ie to the vertical stiffener; 10
Figure 4 is an enlarged and expl oded view of region C of Figure 1 show ng

a connectot f i hot | stiff the v leal .
stiffener; AEie(gg{?Fg"qg%kSnsgﬁ?bgﬁ"é\?‘é‘@épgﬁg'@x‘b%&§%cﬁv‘”m ﬁ"ﬁe‘ﬁ&%ﬂ&% ‘81‘" Fi gure
1 showing the I gwer.end of the vertical stiffener; 15 Figure 6 is a

per spect i vBOV %qcrpgg ‘Q"ﬂb“’%ﬁr@%ﬁeitﬂ the 3?9%“@?”%%9@”"?9?’5'”3"%@?% pective
view of an alternative formof the connector shown in Figure 4; and Figure
8 is a side view of a stiffener extended to a | onger effective length. 20
Figure 1 shows a section of a wall 1 which is supported by a nunber of
vertical stiff Eigure 12s @pergpectivestiewof aldtickiwall lkaving eedicahand ed by a
nunber of horizontal stiffeners 3 (only two shown). As shown in Figure 1,

the vergical shbfizetarstitfeherP@Rr dufppodt tte wallitions 4, 5, 6 of the wall 1 and
the vertical edges of the portions 4, 5 6 adjacent to the verti cal

oo e & oL IR e AMISRRIA e O SBEFyOY, e of o
's connected at (386 ShelUppet BRE of iV AUSY stfAR O an

Figure 3 is an enlarged and exploded view of the region B of Figure 2

showing attachment of a tie to the vertical stiffener,;

10 Figure 4 is an enlarged and exploded view of region C of Figure 1
showing a connector for coupling the horizontal stiffener to the vertical
stiffener;

Figure 5 is an enlarged and exploded view of region D of Figure 1
showing the lower end of the vertical stiffener;

15 Figure 6 is a perspective view of the tie shown in Figure 3;

Figure 7 is a perspective view of an alternative form of the connector
shown in Figure 4; and

Figure 8 is a side view of a stiffener extended to a longer effective length.

20 Figure 1 shows a section of a wall 1 which is supported by a number of vertical
stiffeners 2 (only one shown) which are interconnected by a number of
horizontal stiffeners 3 (only two shown). As shown in Figure 1, the vertical
stiffener 2 supports three portions 4, 5, 6 of the wall 1 and the vertical edges of
the portions 4, 5, 6 adjacent to the vertical stiffener 2 are mechanically

25  connected to the stiffener 2 by means of a number of ties 7.



upper support 8 and to a | ower support 9, respectively by a connector 10.
In addition, each end of the horizontal stiffeners 3 are connected to the
side of tweo3Homertical stiffener 2 by a connector 11. Ea®creGoche9verti cal
and horizontal stiffeners 2, 3 conprise,tw generally "C' shaped
extrusions 30, 31 attached to each other, for exanple by welding, to form
a holl ow box section, as shown in Figure 2. The central side walls of each
10 "C' shaped extrusion 30, 31 has a nunber of slots 22, 24 which extend in
a direction substantially parallel to the |ongitudinal axes of the :

sti f f ener sThe verticagsgtiffenara: iszpnnegted|af gagh of ds uppee andjewependsie as, 46. An
expl oded and enl arged view of the connectors 10 at the upper and |l ower 15
ends of theppersuppairt 8 and teadower supparh®wespactinelyebyatainnectorAidgune 2 and
5. Connectors 10 include two "U' shaped sections 12, 13 nounted, typically

by wel di ngddition ceadraénd dbtheusdiizohd! stifielseref3 afeecdartietnrE thedlideoosthk2, 13
face each other. A gap 14 between the U shaped sections 12, 13 permts ends

16 of  § hey&righpffénex broysa efnetdor PL formng the stiffener 2 to be
inserted into the 20 gap "14. The widths of the central section of the

U-shaped nenbers 12, 13 and the side section of the U shaped nenbers and
the gap 14 are less than the internal dinensions of the vertical stiffener

2 h th d ti 12, .1 | ted. into th d
over endsE8Eh Oh &, e TaLAnt ool SUehe .3 GoBRISe MATBSRBEAp 500 o
Mechani cal fasteners may be inserted through the plate 15 to attach the

plate 15 shapebexifdrenrs a8 3t attachadlecgach gtpsr fosexanple by waldingdo upper

side of the
form a hollow box section, as shown in Figure 2. The central side walls of each

10 “C” shaped extrusion 30, 31 has a number of slots 22, 24 which extend in a
direction substantially parallel to the longitudinal axes of the stiffeners 2, 3.

Each slot 22, 24 also has a respective opening 45, 46.

An exploded and enlarged view of the connectors 10 at the upper and lower

15 ends of the vertical stiffener 2 are shown in more detail in Figure 2 and 5.
Connectors 10 include two “U” shaped sections 12, 13 mounted, typically by
welding, on a plate 15 such that ends of the U-shaped sections 12, 13 face
each other. A gap 14 between the U-shaped sections 12, 13 permits ends 16 of
the C-shaped extrusions 30, 31 forming the stiffener 2 to be inserted into the

20 gap 14. The widths of the central section of the U-shaped members 12, 13 and
the side section of the U-shaped members and the gap 14 are less than the
internal dimensions of the vertical stiffener 2 such that U-shaped sections 12,

13 may be inserted into the upper and lower ends of the vertical stiffener 2.



| ower support surface 9. The nechanical fasteners are preferably powder
actuated fasteners but may, alternatively, be any type of suitable

fast ener , weusho®2as nails, masonry nails or anchor bolts. Pdr/ddee/bmst eners
are not powder actuated preferably, hokes for the fasteners are
pre-drilled in the plate 15. An enlarged and expl oded view of region B in

Figure 1 is, shown | I qu where i.t, can at .t h I es .7 include
- Blanar sHeEnanCabRsiarS fal bd/iSeGen nEi0n e BRI 1B atiif thefathgs can
be inserted_t hough openings 45, 46 to engage with slots 22, 24 in the side
wal | of th&54e fhe underside: of the wpear swRPart %urfaqe‘oB aﬂﬁéh@‘@ﬁﬁbé‘ée@ftﬂﬂ%smn 30.
The length of the slots 22, 24 is greater-than the Ilength of the lugs 21
to permt lowesseppotfsuriace 9. The mechanichkfasteness aealprefenabhyt powdert he
position of the tie 7 with respect to the extrusion 30. The planar section

15 20 of t hetutterl fasteners boeriagdalternativelp sl ang tfipeosf stitablEfastanepeslichect i on
23 has a rib formation 25. The ribbed section 23 makes an angl e of

appr oxi yrat sémaﬂQqna%ﬁrb rfah@o?'aﬂeﬁér AL | 1PtheXAstetierd abd1Abt Z%mgcgbrt he lugs 21

are inserted into the Slots 22, 24, the ribbed section the tie 7

ext ends subshaid BleiaraBR RBRL G teidrs ORI AgIBhnopigibgast LT T ener 2

A rear perspective View’o whére it can
be seen that the lugs 21 extend both rearvvardly and to the side of the
pl anar section 20. An enlarged and expl oded view of region C of Figure 1 is
shown in Figure 4 where the connector 11 is_shown in nore detail. The
connect or AD enlggdand exploded viewrfgegiond? in bigsire 3 is showRiin figire 3i dent i cal
to the U-shaped sections 12, 13 WD 03/102321 PCT/ S@2/ 00099 9

where it can be seen that the ties 7 include a planar section 20 which has two

10 lugs 21 formed thereon. The lugs can be inserted though openings 45, 46 to
engage with slots 22, 24 in the side wall of the stiffener 2 to attach the tie 7 to
the C-shaped extrusion 30. The length of the slots 22, 24 is greater than the
length of the lugs 21 to permit movement of the tie 7, and, therefore, adjustment
of the position of the tie 7 with respect to the extrusion 30. The planar section

15 20 of the tie 7 is connected to a ribbed section 23. The ribbed section 23 has a
rib formation 25. The ribbed section 23 makes an angle of approximately 90°
with the planar section 20, such that when the lugs 21 are inserted into the slots
22, 24, the ribbed section 23 of the tie 7 extends substantially perpendicularly to
the side wall of the stiffener 2. A rear perspective view of the tie 7 is shown in

20  Figure 6 where it can be seen that the lugs 21 extend both rearwardly and to

the side of the planar section 20.

An enlarged and exploded view of region C of Figure 1 is shown in Figure 4
where the connector 11 is shown in more detail. The connector 11 includes the

25 U-shaped sections 12, 13 which are identical to the U-shaped sections 12, 13



used in the connector 10. However, the connector 11 has a plate 26 wel ded
to the U shaped sections 12, 13. The plate 26 has four |lugs 27, 28 which
are i nsewoad/iviseough t he openi ngs 45, 46 to engage wi th PCars:02800924
respectively in the extrusion 30. The shaped sections 12, 13 fit into
the end of the horizontal 5 stiffener 3’ wth the ends 16 of the sections

30, 31 of th tiff I ' ' th f th 11. Th
connoct or 4354 B b sarestar e Yapeydr. e RytiElort fes o HE e (ne
sections 12, 13 are welded to the ﬁ ?2% so that the sectjons 12, 13 are
closer 10theUrshgpedssestionnd2pl it ENop qtﬁ has toygase27, A% Whishaees t he

connector 11 to be rotated through 180 to pernit a person attaching the
connect or nserteditheoughdhe iopeningsi4S; 4Ade engage ywtheglotst 2 2driespeativedyinof t he
connector 11 that enables it best fit onto the stiffener 2. The lugs 27,

28 are for thedextpugiomB80) Mhedshaped sectionsot2,t 18:fitdhtt the2ndt of thehorizostal ugs
27, 28, which extend rearwardly behind the plate is 26. This permts the

rear sugf agfféier3WitRed Bnd$ 16f e Bbarpd Iﬂg@'ﬂ'tﬁ’tthé bfferferiPloRating W f ace of
the extrusion 30 of the stiffener 2 and the lugs 27, 28 inserted through

t he openi ngss é%bﬁg’“ﬁgégﬁﬁ‘lft&e y§ to engage in respectlve slots 22, 24 in
the sti

t he extrusion ener 2 to attach plate 26 (and therefore t he
connector 11) to the vertical stiffener 2, and so couple the horizontal
stiffener 3 20 to the vertical stiffener 2. In use, the stiffeners 2, 3
are installed by first installing the vertical stiffener 2. The vertlcal
stiffener Ihe§onn§t:tézr dds showndr mara getaihinddgeies’. 18 capthe sern hab#re and
| ower ends of the stiffener 2 and positioning the stiffener 2 where
desired. 25ettfons thd sanefwelded t@thesplate 2Bsodbat thetsegtions 12113 Aeestlorer s are
driven through the
10 to edge 35 of the plate 26 than to edge 36. This enables the connector 11 to be
rotated through 180° to permit a person attaching the connector 11 to the
vertical stiffener 2 to select the orientation of the connector 11 that enables it
best fit onto the stiffener 2. The lugs 27, 28 are formed by punching out sections
of the plate 26 to form the lugs 27, 28, which extend rearwardly behind the plate
15 26. This permits the rear surface of the plate 26 to be placed against the
external surface of the extrusion 30 of the stiffener 2 and the lugs 27, 28
inserted through the openings 45, 46, respectively to engage in respective slots
22, 24 in the extrusion 30 of the stiffener 2 to attach plate 26 (and therefore the
connector 11) to the vertical stiffener 2, and so couple the horizontal stiffener 3

20 to the vertical stiffener 2.

In use, the stiffeners 2, 3 are installed by first installing the vertical stiffener 2.
The vertical stiffener 2 is installed by inserting connectors 10 into the upper and
lower ends of the stiffener 2 and positioning the stiffener 2 where desired.

25 When the stiffener 2 is in the correct position, fasteners are driven through the



WO 03/102321 PCT/ S&2/00099 10 holes 19 in the plate 15 to secure the
connectors 10 to the upper and | ower support surfaces 8, 9 and thereby
retai n theowsribzseal stiffener 2 in the correct position. PETRGROGIYY, the
| ength of the vertical stiffener 2 is chosen to be nomnally shorter than
the height of the vertical gap into which the stiffener has to fit and the

depth of the segiiaqns \ facilitate adjust ts, to ensure, that the
conbi nat i ofiO6F ﬁ'@qBSrPié@tﬁ@ %ugﬁhws?qqqégﬁcgpq‘@%jpgmpﬂ Bﬂ‘?f%erl ower
support surface 9 to the upper support surface 8. It is not essential that
the secti of4PRYt sudages 8 and thpigby f%'@ﬂh@‘ﬁ‘éﬁm%i shiffenei? I therepsracdd into
the upper end of the stiffener 2, it is sufficient that only a portion of
the sectiopesition. 13 are inserted into the upper end of the stiffener 2.
Hence, this facilitates adjustnment of the height of the stiffener 2 to

t ake account of differences and tol erances between the designed hei ght of
the wall 1 and the actual height of the wall 1. 15 After the verti cal

stiffener Fypralpana lentithdf tiedvertibs wehed 2iis KOS fotsd REmATMly [Shdfter 7 are

nounted at appropriate 1ntervals (typically every 300 to 400mm vertically)

on the ext | | St e ribbed
section 231 sfh%;hcﬁgp]tl "zfﬁr?fg/ef‘@%&éﬁﬁ Edgs'?\hhéa%wg%&ﬁgzpﬁgw%%@%t%%rt ion 23
bei ng | ocated,, 20, .het ween | aye of. bricks and hgld b h enent nortar
bet ween thgeP%%frtE? Seﬁﬁ%’?ls ?%J?B%&J\Iats& JYAents Fose'?ﬁ e&%%éf‘?uct ed to a

| evel where the horizontal stiffener 3 .is required, the last |ayer of
bricks is ggmlrgt@a Q;‘)geglgpnp%cptom-,@o ang stiffener 2’ extend from the lower support

surface 9 to the upper support surface 8. It is not essential that the sections 12,

10 13 on the upper connector 10 are fully inserted into the upper end of the
stiffener 2, it is sufficient that only a portion of the sections 12, 13 are inserted
into the upper end of the stiffener 2. Hence, this facilitates adjustment of the
height of the stiffener 2 to take account of differences and tolerances between
the designed height of the wall 1 and the actual height of the wall 1.

15
After the vertical stiffener 2 has been installed, the wall 1 is constructed and ties
7 are mounted at appropriate intervals (typically every 300 to 400mm vertically)
on the extrusions 30, 31 of the vertical stiffener 2 such that the ribbed section
23 is mechanically locked to the wall 1 by the ribbed portion 23 being located

20 between layers of bricks and held by the cement mortar between the layers.
When the lower portions 4, 5 are constructed to a level where the horizontal
stiffener 3 is required, the last layer of bricks is completed except for the two
end bricks adjacent the vertical stiffener. The connectors 11 are inserted into
each end of a horizontal stiffener 3 and the lugs in the plate 26 of the

25 connectors 11 are inserted into the slots 22, 24 in the extrusions 30, 31 of



end bricks adjacent the vertical stiffener. The connectors 11 are inserted
into each end of a horizontal stiffener 3 and the lugs in the plate 26 of
the 25 cowomenstiore1 11 are inserted into the slots 22, 24 irrdissoentaasi ons
30, 31 of WD 03/102321 PCT/ S&02/00099 1 adjacent vertical stiffeners 2 to
mount the horizontal stiffener onto the |ast |ayer of bricks. Each end

brick i th t f st t b th
o | sont al S9BEPRLE '%sﬁﬁ{éﬁé‘@;ﬁ‘q fuBPle ottt stirencrorBithe st 3. t 1 on
6 above the stiffeners 3, with ties 7 inserted along the side 30, 31 of the
5 stiffenePf bricks. Faghend hriek isthepiaifs Qqs't'@HaH%OB@@wﬁéwlpn@f the walld

| ayers of bricks to tie the wall portion 6 to the vertical stiffener 2. In
order t hat abonee the idrizontal stiffeBercd thdrecqntisiugl biycstnstructiors of thenmalt
applications, the stiffeners are nmanufactured in 250mm i ncrenental |engths

fromtypi Cpblltison 6 abovithepstiflenérSa) with tieePansarteccaldng ahe eifeod® H0of the ar e
al so provided with the sections 12, 13 manufactured in different |engths,

such ass 209{#%4@%@?%@%@@%&@{&% BStuwide 1 h?'ﬂ;ﬁébé?\ftl ehgbf | cul ar

stiffeners 2, 3 to be ex to have | onger et Ive I ength by not

Il nserting &q&ﬁsq%ctién&%sw&ﬁ or]t%n e res\%@gﬁl\%ﬁ%r%nnector 10 or the

connect or nto t eners 15 2, 3 and enabl es
a certain | ength of stlffeners 2, 3to be used in appllcatlons where the
actual stiffener length required is longer. This permts the stiffeners 2,
3 to be manufactured in predeterm ned increnental |engths and for the

ef fective Inprsenthd the stitipnerse dosarchr BEfabricated i guit Binst apelications. 11 with

the nost appropriate | engt h of the sections 12, 13.
the stiffeners are manufactured in 250mm incremental lengths from typically,

10 3mupto 7.5m. A number of end connectors 10, 11 are also provided with the
sections 12, 13 manufactured in different lengths, such as 200mm, 400mm and
600mm. This enables the length of a particular stiffeners 2, 3 to be extended to
have a longer effective length by not inserting the sections 12, 13 of the upper
end connector 10 or the connector 11 all the way into the respective stiffeners

15 2, 3 and enables a certain length of stiffeners 2, 3 to be used in applications
where the actual stiffener length required is longer. This permits the stiffeners
2, 3 to be manufactured in predetermined incremental lengths and for the
effective length to be adjusted by choosing the end connectors 10, 11 with the
most appropriate length of the sections 12, 13.

20
An example is shown in Figure 8, where the stiffener 2 is used to support a wall
50. The connector 10, which is fastened to an upper support 8, has been used
to extend the effective length of the stiffener 2. It will be noted that the U-
shaped sections 12, 13 of the connector 10 are not fully inserted into the

25  stiffener 2 and this enables the stiffener 2 to be used to support the wall 50



20 An exanple is shown in Figure 8, where the stiffener 2 is used to
support a wall 50. The connector 10, which is fastened to an upper support
8, has bewo wagem21to extend the effective |l ength of the sticissoeno@s |t
will be noted that the U shaped sectiops 12, 13 of the connector 10 are
not fully inserted into the 25 stiffener 2 and this enables the stiffener 2

to be used to s ort wall 5 03/102 2/ 0009 12 al t hough
the wal T satpedalf el B s Piaber iandng 164 458 25 o GeiFiNengr 221 Noine

hori zontal stiffener 3 can be extended. in a simlar manner. For exanpl e,
the end cohnEzenipl stiffeper § Gande @ﬁg@gedmtsmﬂ%r nmannar3  that is 5 600nm

w il enable the effective length of the stiffener 2 to be extended by up to
250mm (the length of the next |ongest stiffener 2) while still rmaintaining
a 350mmlength of the sections 12, 13 engaged inside the stiffener 2.

Usi ng two Fendxampitstheead tonnettor 40 wdingthe lohigesd @evtidriey 12,113, sieattisons 12, 13
on the horizontal stiffener 3 will enable the horizontal stiffener 3 to be

ext ended bgogmm qum%r%mvxéﬁécﬁvénéddfth Wtﬁgaiﬁ@nagzeto?o‘éoémh&éww upftot he
sections 12, 13 engaged with the stiffener 3. The m ni num engagenent

portion re r d on
geonetry aggbfn gtn Slen grcé‘ltd%ra%ﬁ éeﬁ%?ﬁgp%iy%)lo\ﬁng%%@F@g&ﬁgmwath shorter
sections 1 an be sed wher effe tlv th of .a,stiffener 2, 3
equi red  d5pErafatan et SedtoRe 32, 18 andansd innide Mtk 20 TN OV t -t he
200mm secti ons 12 13 may be used where

end connectors 11 with a length of 600mm for the sections 12, 13 on the

horizontal stiffener 3 will enable the horizontal stiffener 3 to be extended by up

10 to 500mm while still maintaining a 350mm length of the sections 12, 13
engaged with the stiffener 3. The minimum engagement portion required for
each stiffener assembly is calculated based on geometry and loading

considerations.

15 End connectors 10, 11 with shorter sections 12, 13 can be used where the
effective length of a stiffener 2, 3 required to be extended is shorter. For
example, the connector 10 with the 200mm sections 12, 13 may be used where
the extension required is less than 76mm, and the connector 10 with the
400mm sections 12, 13 may be used where the extension required is less than

20 150mm. However, the length of the sections 12, 13 used for a particular

extension length may depend on the particular application.

Therefore, the invention has the advantage of providing a support member
system in which the length of the stiffeners 2, 3 do not have to be specially

25 manufactured for each application.



the extension required is less than 75mm and the connector 10 with the
400mm sections 12, 13 may be used where the extension required is |less than
20 150mm wieosaussz; the | ength of the sections 12, 13 used PoavSGapemdi cul ar
extension | ength may depend on the partjscul ar application. Therefore, the
i nvention has the advantage of providing a support nenber systemin which
t he | engt h.of Mlse stiffeners 2, 3 do not have to be specially 25

manuf actur SHAIMS each appl i cation. WO 03/102321 PCT/ S@02/00099 13 CLAI MB
1. A support nenber system conprising a set of elongate nenbers, each

el ongate nmenber having a first end and a second end and a predeterm ned 5
| ength, the predeterm ned | ength of each el ongate nmenber being different
from the predeDSURPREIMERDET RYSEMeCRIMPIIFING Resad iofi @longate merebereneachs, and
an end nenber conprising an el ongate nenber engagenent portion adapted to
engage W t Blongate mestberrchvafg affirstleadgmdea secdret endiadd @ predptarnirsed uct ur e
engagenent portion, the support structure engagenent portion being adapted

toto eﬂga@;‘hgm,ffthe@réd&éﬁﬁheﬂﬂéﬁt?h@féacﬁ%rfdﬁe Hepnsat eing aifRrest @A e MENt
portion permtting the distance Tromthe support structure engagenent

ti t t kit t | t
b 1o the MEEARRARMGERAGH of SiortorB e BoRGE RotBef o ) | A7
syst em accor di

ort on oi e epiind o oo b8 Sne iy P ar 8RS er
engage with the first end of an elongate member, and a support structure
engagement portion, the support structure engagement portion being adapted
10 to engage with a support structure, and the elongate member engagement
portion permitting the distance from the support structure engagement portion to

the second end of the elongate member to be adjustable at least up to the

length of the next longer elongate member in the set.

15 2. A system according to claim 1, wherein the elongate member

engagement portion slidably engages with the first end of the elongate member.

3. A system according to claim 2, wherein the elongate member
engagement portion slidably engages within the first end of the elongate

20 member.

4. A system according to claim 2 or claim 3, wherein the adjustability of the
end member is provided by the length of the elongate member engagement
portion.

25



3. A systemaccording to claim2, wherein the el ongate nenber engagenent
portion slidably engages within the first end of the el ongate 20 nenber. 4.
A systemwoosrdiang to claim?2 or claim3, wherein the adj wstradgokiotop of the
end nmenber is provided by the | ength of14t he el ongat e nenber engagenent
portion. 25 WO 03/102321 PCT/ SG02/00099 14 5. A system according to any of

t he precemjgng cl al wherej.n t he d| ance %Cﬁ sec d d of the
el ongate nemberA q"ﬂécgﬁr t[o %rtyr ﬁrpeec ﬁtw gran ance
continuously adjustable. s stem accor d| ng to any of the pr ecedi ng

clai s, wheeweenthe segpnd @tf‘érﬁféh@ ﬁlqneaget menheiend thesupperFdtusturenber and
the next |ongest or shortest elongate nenber is a predeterm ned increnent.
7. A syst eengagemenigprtion id edntintipuslyeadiustablee predet erm ned i ncrenent is

1o substantially the sanme for all elongate nenbers in the set. 8. A system
according to any of the preceding clains, wherein the end nenber is
engageabl e with both ends of each elongate menber. 15 9. A system according

to any of ghe pheﬁefl%] %c% o any 5NBE pf‘r@@@dnh%:ﬁm@ whgfeiRthend menbers,

each end nenber e set |ng an el ongate engagenent portion

with a difgaeenicd £1ahinarhben hR) Yidhddhe HmEBPARFIR VextRIgdseB, O each of

t he ot her

shortest elongate member is a predetermined increment.

7. A system according to claim 6, wherein the predetermined increment is

10  substantially the same for all elongate members in the set.

8. A system according to any of the preceding claims, wherein the end

member is engageable with both ends of each elongate member.

15 9. A system according to any of the preceding claims, further comprising a
set of end members, each end member in the set having an elongate member
engagement portion with a different length to the length of the engagement

portion on each of the other end members.

20 10. A system according to claim 9, wherein the difference in length between

the elongate member engagement portions is uniform.

11. A system according to any of the preceding claims, wherein each
elongate member has a side wall adapted to be located adjacent an end of a

25 wall to be supported, in use.



20 10. A systemaccording to claim9, wherein the difference in length
between the elongate nenber engagenent portions is uniform 11. A system
accor di ngwom3angs2of the preceding clainms, wherein each elpamgatoe/oomaber has
a side wall adapted to be |located adjacgnt an end of a 25 wall to be
supported, in use. WO 03/102321 PCT/ S&2/ 00099 15 12. A system according

toclaim1l the side wall jnc|udin umber of . engagenent neaps which
permit a tIJfg neg‘tfé/rsg?’ﬂaﬁéoﬁdﬂﬂw%‘ga 1ﬁh@‘es§' "‘(ﬁ&l'[‘?lugkngea pUEbgRERber havi ng
a portion projecting fromthe side wall to engage wth the wall to be
suppor t ed. €Bgagemankyeasswdicopernita tie reeaiber iobe ineurded oa the sisisr wall,
engagenent neans are provided at discrete |ocations along the side wall of
t he el ongathe tieramdmeivershenting & gortidrepnogesdtingdromfthe bieletwall teeergage witle the
adjustable. io 14. A systemaccording to claim1l2 or claim 13, wherein the
engagenent walleghe siuppertede slots. 15. A system according to any of clains
12 to 14, wherein the engagenent neans are provided on opposite sides of

the el opgate nenber and preferably, 1s on all four sides of the elongate
menber. 16. A system according to any of clains 11 to 14 further conprising

one or no si ge nn r S h si wal | connect or having an

at t achnent l:]gs ec% %’%’JB ra%gﬂd‘i&f?eﬁ?'ﬁgﬁawgﬁgegn \ﬂaqqmg?r Wﬁeé‘géﬂem?é‘t el ongat e
nmb , d . . . :

Tenbers anmea(’jr11s are provided at discrete locations along the side wall of the elongate

member such that the position of the tie members are adjustable.

10 14. A system according to claim 12 or claim 13, wherein the engagement

means comprise slots.

156. A system according to any of claims 12 to 14, wherein the engagement
means are provided on opposite sides of the elongate member and preferably,

15 on all four sides of the elongate member.

16. A system according to any of claims 11 to 14 further comprising one or
more side wall connectors, each side wall connector having an attachment
section for attachment to a side wall of one of the elongate members, and a
20  connection section for connection to an additional elongate member, wherein
when the attachment section is connected to a first elongate member and the
connection section is connected to an additional elongate member the first

elongate member is transverse to the additional elongate member.



20 connection section for connection to an additional el ongate nenber,
wherein when the attachnent section is connected to a first el ongate
menber anwadao2xzonnecti on section i s connected to an addirdnmcak/oeldeongat e
menber the first elongate menber is trgnsverse to the additional elongate
menber. WO 03/102321 PCT/ SG02/ 00099 16 17 A system accor d| ng to claim 16

in which t connection sectio e S|de nnectors I s
nount ed as?ﬁ‘ms %’5?‘?’9 agﬁogoﬁ{ég Q’[@é{m@rﬁ‘ {h O?PWC %sgp ?Ch

connect or. g 18.. A system accordin to a of the preceding clains, wherein
the el ongaPbthes durall ongeriors &&meﬁﬂ Vinmgtrically Rarhe attagh st

construction blocks. )
section of the side wall connector.

5 18. A system according to any of the preceding claims, wherein the elongate

members are for supporting a wall constructed from construction blocks.



