WO 2007/032746 PCT/SG2006/000266 1 A Support Member Assembly
Background and Field of the Invention s The invention relates to a support

WORIRHER B¥sembly, and especially for at least partially suppoRIFE SGRI/000266
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Wallls constructed from bricks and other building or construction blocks,
such as concrete blocks, have a maximum length and height to which
they can be to constructed without requiring additional support to prevent
collapsing of the wall, Conventionally,ibrick walls have been supported by
erecting concrete supports at intervals along the brick wall, both

horizontally and verticafyStersuppbertienabsamtie brick wall requires to
be mechanically tied to the concrete supports, it is conventional practice
to use metal rods, which are fixed 15 to the mortar joints of the brick wall

dto the Qnerete sy Qr(\)rt‘s to t{e the brick wall to the concrete supports.
ackground and Fisl nvenuon . . )
f this conventional approach is that

the construction and use of the concrete supports is both time consuming
and zo labour intensive. In order to form the concrete support it is

recersentito corstuel shuitetngrie eneloseshianiolune ot ndichthe: least
concrete is to be poured. The shuttering is normally constructed from

wedddl basrdsinad thell.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, 25 which will be used to tie the brick

g@%@%ﬁ%%é%tfg%q%%ﬁé EP{ %%Qetp guslég%g\;/\{)(r) CZO?'I%ZI'{IOG i%g%?ocks, such as
concrete blocks, have a maximum length and height to which they can be
constructed without requiring additional support to prevent co!iaésing of the
wall. Conventionally, brick walls have been supported by erecting concrete
supports at intervals along the brick wall, both horizontally and vertically, to
support the wall. As the brick wall requires {o be mechanically tied fo the
concrete supports, it is conventional practice to use metal rods, which are fixed

to the mortar joints of the brick wall and to the concrete supports to tie the brick

wall fo the concrete supports.

However, one of the disadvantages of this conventional approach is that the
construction and use of the concrate supports is both time consuming and
labour intensive. In order to form the concrete support it is hecessary to
consfruct shuttering to enciose the volume into which the concrete is to be
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 concrate suppart, through the side



walls of the shuttering so that the metal rods extend outside the shuttering
and into the internal volume of the shuttering where the concrete is to be

WKL 2Tis requires the services of a steel bender to bend &l iFgEANc/000266
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the metal rods as required. 5 After the shuttering is complete and the
metal rods have been inserted, concrete is then poured into the
shuttering and permitted to harden before the shuttering is removed.
When the shuttering is removed, the metal rods are bonded to the
concrete and the. brick wall is tied to the concrete supports by the to
metiit rothdHencerthe sonvertienalenethed ehssmppertingoriek wallsring and
using concrete supports is time consuming, labour intensive and requires
thiatseRgcissenh shradudiffarefitcisiisteiag (cheperiter, steeldbenslér Ancboured.
cancrete. pourer) in addition to 15 a brick layer to construct the wall itself.
It IS BT SBEES I the Pt Pl SRIne pRviadarsLipperinmatrbermetal rods
assserr(_gcgt/{l')(r \ghich alleviates at least one of the disadvantages of the prior
art and/or 10’ provide the public with an useful choice. 20 Summary of the
invention In accordance with the present invention, there is provided a
support member assembly comprising an elongate support member
haviieg aneeffactivedengshco?iiicelongate snemaber eRgagemreH=partifted,
arranged to engage with one and of WO 2007/032746
PGISER0G6ITI00 266 'Sithéceibagatataringornmherrpaiitd exteadi¢hebefore the
member's effective length, and a

shuttering is removed. When the shuttering is removed, the metal rods are

bonded to the concrete and the. brick wall is tied to the concrate supports by the

metal rods.

Hence, the conventional method of supporting brick walls using concrate
supports is time consuming, abour intensive and requirés the services of three

different tradesman (carpenter, steel bender and concrete. pourer) in addition to

a brick layer to construct the wall itself.

It is an object of the present invention to provide a support member assembly
which alleviates at least one of the disadvantages of the prior art and/or to

provide the public with an usaful choice.

Summary of the Invention

in accordance with the present invention, there is provided a support member
assembly comprising an elongate support member having an effective length,

an elongate member engagement portion arranged to engage with one end of



base portion including connection means for releasably connecting to the
elongate member engagement portion or to the elongate support member.

W Appddsznéage of the described embodiment is that the parts BE#8G2006/000266
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assembly i.e. the elongate support member, the elongate member
engagement portion and the base portion can be manufactured
separately and may be assembled on site thus increasing productivity.
Further, each part can. be packed together with like parts to reduce
space thus easier for shipment. On site, the user can then 10 decide
based on the design requirements, whether the base portion is to be

cHifhElGRERts P RIShERB RREHhErEHYhEEHBRTS D FER divadayat tred @
eg)n ate ﬁgﬁ)ort? mber. Pref$rabl the cgnnecgon means IS acia tet$ t%
b&EohM8 1876 "@ ts tﬁgnfgce[l%rﬁga Sar%sem%ef%ﬁagage%é:ﬁtn%? lon. The'®
e'&BQg%%e%%mBéF fie-elangate nembanengagement portian.cach
may have a side wall adapted to be located adjacent an and of a wall to

be supported, in use. Each side wall may then include a plurality of
engagement 20 means which permit a tie member to be mounted on the
side walhtlagdief thedrerbadisgagpdrtient frdiecting frams tidhsidessaibiol.c.
engage with the wall to be supported. Preferably, the plurality of .
eRGPNBRHENTERASTRFE PRI e BREHRTEERDN§ HBHETFE shgdion and

walls of the elgngate member and the elongate member engagemen

DO HASTCR AN potiBh BIRY T therBers /8 B AUjIAEtG. Gy Toied on

2007/0327 : . he

prosq\t/Tde oﬁ %g%%);giﬁgggg{ é)gfp2 'iﬁglgﬁegTéﬁ%grﬁgmbég g;%%%%?eé ﬁg%g%e{ Wi

megabesengagementparianuAlemativehsHidenent. On site, the user can then
decide based on the design requirements, whether the base portion is to be

conneciéd to the elongate member engagement portion or directly to the

elongate support member,

Preferably, the connection means is adapted to be connectable only to the

elongate member engagement portion.

The elongate member and the elongate member engagement portion each may
have a side wall adapted fo be located adjacent an end of a wall to be
supported, in use. Each side wall may then include a plurality of engagement
means which permit a tie member to be mounted on the side wall, the tis
member having a portion projecting from the side wall to engage with the wall to
be supported. Preferably, the plurality of engagement means are provided at
- discrete locations along the side walls of the elongate member and the elongate

member engagement portion such that position of the tie members are

adjustable,



engagement means is provided on all four sides of the elongate member

and/or 5 the elongate member engagement portion. The engagement
WoneWmn9Itiey comprise slots and the slots may be elongate an®Coi$EII®ELH00266

an opening extending in a first direction substantially perpendicular to the

longitudinal direction of the slots. Preferably, the opening of 10 each slot

permits a tie member to be mounted on the side wall, the tie member

having a portion projecting from the side wall to engage with the wall to be

supported. The slots may be arranged along at !east two substantially

parallel axes along 15 the longitudinal axis of the elongate support

member and the elongate support member engagement portion with the

opeTirgsrostatsalongeoreralythe axiyidading rpacditectidesoppusiiotgate

the openings of slots along the other axis, the directions of both openings

beirigaUbStANGAN R AR RPTORRE SISRIATMRTAPRKIS bf tHEBbiHE e
support member and the elongate support 20 member engagement
o BT Shh Gt EarnpA e Kb YE88 ok elahane Ty 4o ander

IS WO recesses extenaing in a

9”68?&@18@ 3R elretan ol i apeRing of the same siot

Alternativel e two recesses are adapted to extend along the same
direction as the opening of one of the slots. 25 WO 2007/032746
PCT/SG2006/006266 5 Preferably, a slot. along one axis is offset from an
adjatentes|gtgdomgnthesathremaxis suynisthaibtheoprrgstonthe siotvagete
not aligned with each other. Preferably, the recess of one slot is aligned
with #€ FOCRRISSEE 4R BBRIeNEYIBhHRg e fiis!sifgstion substantially

.pérpendicular to the longitudinal direction of the slots. Preferably, the opening of
10 sach slot permits a tie member to be mounted on the side wall, the tie member
having a portion projecting from the side wall to engage with the wall fo be

supported.

The slots may be arranged along at Isast two substantially paraliel axes along
15 the longitudinal axis of the elongate support member and the elongate suppart

member-engagemem portion with the openings of slots along one of the axis

facing in a direction opposite o the openings of slots along the other axis,

the directions of both openings being substantially perpendicular to the

longitudinal axis of the elongate support member and the elongate suppori

20  member engagement portion.

Preferably, each slot comprises two recesses extending in a direction opposite
the direction of the opening of the same slot. Alternatively, the two recesses are

adapted to extend along the same direction as the opening of ons of the sldts.

25



5 Advantageously, the position of each slot is used as a guide for
selectively cutting the elongate member or the elongate member
wengagemest portion to a desired length. In this manner, whenge/sG2006/000266

elongate member or the elongate member engagement portion member
is out in accordance with the cutting ro guide, the aligned recesses of the
adjacent slots are arranged to be connectable with the connecting means
of the base portion. Preferably, the connection means includes projections
arranged to engage selectively at least or¥e of the recesses of a slot.
Alterglaeq¥gl%l the ciopn]ection 15 mean%incll;gdes projections arranged to
engagé reapechive Aliged Tetsdie s PHESH G fBtiAss be'ahgipie other
form genataliizshansglRiledions. Jeferably, hare ate o prolection
pairs, a pair of which is longer than the. other pair. Gne projection pair
may beriangaddoaannesioniihienessits2Q suiase o tbeslengal8acant siot
support member and the other projection pair may be arranged to
conneestnifithitheiipiosing said surface of the elongate support member.
It is envisaged that one projection pair may be arranged to connect with
one 25 side surface of the elongate member engagement portion and the
otheQé\(/O %007/03'27t 6 PCTt/.SG 006/000266 6 projection pair may be
arranged (o eonnact WithPre 8B OGRS sAl0 tiMsRe Bt qrbidR fyatelectively
memper: i r bly. the base portion includes .
ope o 28 P Shcbaie Tt pacien o =
membesieidthe gIRNEREAIHRINREY, QRUAYETBRIL AL AR MY RIBRSL
along one direction. _

member engagement portion member is cut in accordance with the cutting
10 guide, the aligned recesses of the adjacent slots are.arranged fo be

connectable with the connecting means of the bass portion.

Preferably, the connection means includes projections arranged o engage
selectively at least one of the recesses of a siot, Alternatively, the connection

15 means includes projections arranged to engage respective aligned recesses,

The projections may be angled to form generally L-shaped projections.
Preferably, there are two projection pairs, a pair of which is longer than the
other pair. One projection pair may be arranged to connact with one side

20 surface of the elongate support member and the other projection pair may be

arranged fo connect with the opposing said surface of the elongate support

member.

it is envisaged that one projection pair may be arranged to connect with one

25 side surface of the elongate member engagement portion and the other



The base portion may be arranged to engage with a support structure.

Depending on application, the base portion may include a bent edge, 10
WQREBASE Hortion may be adapted to engage with a said elong&ETEi 061000266

member. In this application, the base portion may have an attachment

section for attachment to a side wall of one of the elongate members.

Preferably, the attachment section includes lugs. 15 Advantageously, the

support member engagement portion i§ engageable with both ends of the

e e B R Al 408 BIAIOR, 2000 SRR L 31

r'system In accordance wi e inv now

dg%%b‘?%éﬁ’ét%%r the.acc 1ying drawings, in which: WO
2007/032746 PCT/SG2006/000266 7 Figure 1 is a perspective view of a
brick wall supported by a support member system having vertical and
horizontal stiffeners according to a preferred embodiment of the present
inVeafionh [Figird2sshoistheduppersinensiepsyeesd &7 Aylroivftnctie
the wall 5 portions; Figure 3 is an enlarged and exploded view of the

5 regioTRTe 6f HIBEensash8WRRG EBIIGIHENBR BF SIPSGEHERTHEAREGIE ™"
e S AR g g erpocedviews of e

The base portion may be arranged to engage with a support structure.
Depending on application, the bgse portion may include a bent edge.

10
The base portion may be adapted to engage with a said elongate support
member. In this application, the base.pmrtio‘n may have an attachment section
for attachment fo a side wall of one of the elongate members. Preferably, the
attachment section includes lugs.

15
Advantageously, the support member engagement portion is engageable with

both ends of the elongate member.

Brief Description of the Drawings

20

An example of & support member system in accordance with the invertion wil

now be described with reference to the accompanying drawings, in which:
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10 Figures 5a to 5d show how the base plate ofFlours 4 is being
connected to the vertical stiffener of Figure 2; Figure 6 is an enlarged and
wexslodsd Miew of how the base plate of Figure 4 that is releasabliySG2006/600266
connectable to the vertical stiffener of Figure 2; Is Figure 7 are enlarged
and exploded views of a side base plate for use with the horizontal
stiffener of Figure 2; Figure 8 is a perspective view of the support member
system of the present invention being used to support different wall
configurations; Figure 9 are views of & corner base plate for use with the
vertical_20 stiffener for specific applications; Figure 10 is a rear

perspebificwsof LAERRNGY GMEGLR 2URIGRE SUPBRERS BWvArRMRReT
of the side base pl f Fiqure 7:.Figure shows an lication of the
side bargé3 %%ﬁi Sasglé%(?ﬂagfqﬁ&%mﬁ;a\ﬂ%%gﬂggg fg hers according to a
PCTIS GA0600306.R Bl wrarkilustiatas, Mirys,of a variation of the te

d

member shown in Figure 10; and Figure 14 shows another application of

the sidé-base platewariaticupfoRigusenbir 5\BeiailetiMeaseripigmaft the wall
Preferred Embodiment Figure 1 shows a section of a wall | which is

supporteelina; support member system 100 according to the preferred
embodiment of the present invention. ,
Figure 3 is an enlarged and exploded view of the region A of Figure 2
showing configuration of engagement means of a vertical stiffener;
Figure 4 are enlarged and exploded views of a base plate used in the
_suppcrt member system of Figure 2;
Figures 5a to 5d show how the base plate of Figure 4 is being connected
to the vertical stiffener of Figure 2;
Figure 6 is an enlarged and exploded view of how the base plate of
Figure 4 that is releasably connectable to the vertical stiffener of Figure

bR

oy

Figure 7 are enlarged and exploded views of a side base plate for use
with the horizontal stiffener of Figure 2;

Figure 8 is a perspective view of the support member system of the
present invention being used to support different wall canfigurations;
Figure 9 are views of a cornér base plate for use with the vertical
stiffener for speciﬁ;ﬁ applications:

Figure 10 is a rear perspective view of a tie member of Figure 1:

Figure 11 shows a variation of the sids base plate of Figure 7:

Figure 12 shows an application of the side base plate variation of Figure

11:



1o The support member system 100 includes a number of elongate

members 101 and in this embodiment, these are arranged as vertical
wetiféeness7102 (only one shown) and horizontal stiffeners 103 whichG2006/000266

interconnects the vertical stiffener 102. As shown in Figure 1, the vertical

stiffener 102 supports three portions 4, 5, 6 of the wall | and the vertical

and horizontal edges of the portions 4, 5, 6 15 adjacent respectively to the

vertical stiffener 102 and horizontal stiffener 103 are mechanically

connected to respective stiffeners 102,193 by means of a number of ties

7 engageable wit ment means 120 formed pn a side surface of .

the IR 2071 DS SR POIET  Ghi) S St TSP s

the wall p@@@m@ which it engages has been removed to show the tie

member cléarly). 20 The vertical stiffener 102 is connected at each of its

upper angilpumeriengsdeannstppet sunipatio8 andHe aidewerssugptrt@riation of

respectively by a connector 110. In addition, each end of the horizontal

stiffenersFi@84siconnected to the side of the vertical stiffener 102 by a

connector 11 1. 75 WO 2007/032746 PCT/SG2006/000266 9 The
Ssupport member system 100 also includes elongate member engagement

portions i eforr. ,of S'S}g‘? me eré‘.o E:er%S for engaging with an end

ftfenersto2 103 toextend-the ener's effective length. s The

support member system 100 also includes base portions and in this
embodiment, these are in the form of base plates 110,111 arranged to
engageravitaiBe s RPessupper el thedewer isunngrtQealtyigusedoddt member
with a vertical stiffener 102, in the case of the side base plate 111 being
useshutittmat horizontating to the preferred embodiment of the present invention.

10 The support member systern 100 inciudes a number of elongate members 101
and in this embodiment, these are arranged as vertical stiffeners 102 (only one
shown) and horizontal stiffeners 103 which interconnects the vertical stiffener
102. As shown in Figure 1, the vertical stiffener 102 supports three portions 4,
5, 6 of the wall 1 and the vertical and horizontal edges of the portions 4, 5, ©

15 adjacent respectively to the vertical stiffener 102 and horizontal stiffener 103 are
mechanically connected to respective sﬁffeners 102,103 by means of a number
of ties 7 engageable with engagement means 120 formed on a side surface of
the stiffeners 102,103 (in Figure 1, only one tie member 7 is shown and the wall
portion to which it engages has been removed to show the tie member deariy).

20
The vertical stiffener 102 is connected at each of its upper and lower ends to an
upper support 8 and to a lower support 9, respectively by a connecior 110, In

addition, each end of the horizontal stiffeners 103 is connected to the side of the
vertical stiffener 102 by a connector 111.

25



stiffener 103. 10 Mechanical fasteners may be inserted through the base
plate 110 to attach the plate 110 to the underside of the upper support

wsurfme@ B awd the upper side of the lower support surface 9. The1/SG2006/000266

10

mechanical fasteners are preferably powder actuated fasteners but may,
alternatively, be any type of suitable fastener, such is as nails, masonry
nails or anchor bolts. If the fasteners are not powder actuated preferably,
holes for fasteners are pre-drilled in the base plate 110, In this

embodiment, each of the vertical and horizontal stiffeners 102, 103 are
fapricatechy rallfouning ftam shegtsobpriedgaluanisas steehanddagasement
welded 20 at the sheet's edges to form a hollow box section, in this way,

it betpsrio iretede praduttior tineenthars it #etstiffenersyagsfomitedifrend of the
two separate extrusions. Further, the stiffeners 102,103 are generally the
safiéeants this, fisatsws hihesEiffrssicmniiedive thedstiffeners 102,103

in whichever orientation, WO 2007/032746 PCT/SG2006/000266 10

Figure 2 shows the system of Figure 1 in more detail since the -wall | and

support surfaces 8.9 are not shown. As_illust S r.has.fqur. .
siL:}OePesuS races arﬂgrtl%?ﬁlss %%%%dm%n?%évoﬁéﬁ gég %g%g% n%gsﬁg)gssugrﬁgc%i fhis

10222033 930 1 02 andt H03baleshrwia) ofceach stiiapel o engage

102,103 5 have a plurality of engagement means and in this embodiment,
thevengagempent smeans arer iththiefosmsobetongateé Slotse 20 wrhidth areertical
arranged along two substantially parallel axes and which extend in a
direiifienesibatdntiagyspeealfehasite heagiriaind dxesitd tredtiffdherprizontal
102,103, Each slot 120 has a respective opening 121 formed near the
cefteertnE 8lot 120, and first and second

Mechanical fasteners may be inserted through the base plate 110 to attach the
plaie 110 fo the underside of the upper support surface B and the upper side of
the lower support surface 9. The mechanical fasteners are preferably powder

actuated fasteners but may, alterhatively, be any type of suitabie fastener, such

15 as nails, masonry nails or anchor bolts. If the fasteners are not powder actuated

preferably, holes for fasteners are pre-drilled in the base plate 110.

in this embodiment, each of the vertical and horizontal stiffeners 102, 103 are

fabricated by roli-forming from sheats of pre-galvanised steel and laser welded

20  at the shest's edges to form a hollow box section. in this way, it helps to reduce

production time than if the stiffeners are formed from two separate extrusions.
Further, the sfiffeners 102,103 are generally the same and thus, this allows a

user freedom to use the stiffeners 102,103 in whichaver orientation.
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I0 recesses 122,123 arranged at either side of the opening 121 and which
extend in a direction opposite to the opening 121. To extend the effective

Wieagrse e vertical or horizontal stiffeners, the sleeve memii&r%/363200@800266

are used and which are also fabricated from pre-galvanised 15 steel in
the same manner as the stiffeners 102, 103. Both sleeve members
130,135 are the same and thus, only one will be described in relation to
the vertical stiffener 102. The sleeve;member 130 also includes
engagement means in the form of slots 131 having an opening 132 and

rFrReessesHd%: 184 swbishare Similes in shaperantkeanfigisration asithe and
slots 120 of the elongate 20 member 102. Just like the stiffener 102 the
sleevd meciarzer8l3@usf tiwd prezant Aenibstiateht 2dsb htiSaher Slotsiformidd
on two opposing side surfaces 130a,130b (103b not shown). Thus, the
YWewresmentbd 1505aragenEiaR) tsinttar fY cHifstitiRBBHMS thidstiffeiares

-sect] i f the sl ber
e R i SR LR

er
iffener So that a

flegve gﬂﬁm{g‘%ﬁJeﬁz%aéaé%%?'%é%?%\@@%%@ierﬁb\é&%w{ﬁééﬁg ement
PCT/SG2006/000 11 stiffener 102 (at both ends). The effective length
pidhesstifferemtORimtkerciextendesiby shidingiihe sleevemembend0 wo

such that a desired effective length is reached. 5 The configuration of the
slotstd@Gi3daveliehevebepstpldiintd aising! ém 2 nliaegtoh andwxplete darsisl
of the region A of Figure 2 and this is shown in Figure 3. For simplicity of

éxharerdhciertrereoidinadid o ene Yt Fardidtt Arshrfenardye
an example but it will be understood that this also,applies tq.the slots 131
P et TIPSO ey B BELAES 1o 3 Endhro s Socond
recesses 122,123 arranged at sither side of the opening 121 and which extend

in a direction opposite-fo the opening 121.

To extend the effective length of the vertical or horizontal stiffeners, the slesve
members 130,135 are used and which are' also fabricated from pre-galvanised
steel in the same ﬁanner as the stiffeners 102, 103. Both slesve members
130,135 are the same and thus, only one will be described in relation to the
vertical siiffener 102. The sieeve member 130 also inciudes engagement
means in the form of slots 131 having an opening 132 and recesses 133,134
which are similar in shape and cohﬂgura‘tion as fhe slots 120 of the elongate
member 102. Just like the stiffener 102 the sleeve member 130 of the present
embodiment also has the slots formed on two opposing side surfaces
130a,130b (103b not shown). Thus, the slesve member 13@ are generally
simitar in construction as the stiffener 102 except that the cross-sectional
perimeter of the sleeve member 130 is less than the cross-sectional perimster

of the stiffener 102 so that a sleeve member 130 is slidably receivable within a



to slots 120 of the stiffener 102 along the same vertical axis are spaced
from each other in a predefined manner. However, each slot 120 along
wonm@Exiszsioffset from adjacent slots 120', 120" along the oth@®CT/SG2006/000266
substantially parallel axis such that a first and second recesses 122,123
of the slot 120 is aligned with one recess of each adjacent slot 120,120".
Specifically, the first recess 122 is 15 aligned with a second recess 123’ of
an adjacent slot 120" to form a -First regess pair 120 as shown in Figure
S. In the same way, the second recess 123 of the slot 120 is also aligned
instite: seme Mannestasahesfirstrecsssctiza" iehthie stothd 28fftadornaa is then
second recess pair 128. The location of the recesses 122,123 along the
sletip0=ainel thitssloti deigtivaressarigicalisustl dees @, drelirasbrcEyeZenatn
which will become apparent later. Figure 10 shows a rear perspective
VIEWSGEHE tie 7 which includes a planar section 20 having two lugs 21
formed thereon. It can be seen that the lugs 21 extend both rearwardly
and to the side of the planar section 20. The lugs 21 are 25 arranged to be

s insged threraiareninosiddl22l'd4e, enosge watk:sts 3 Qsing an enlarged
2007/032746 P'CT/SG2006/000266 12 120,120'in the side wail of the

stiffiemner62:i0 attactt the teybriherstd:idire 2emythiof thelstots HZOLRE'IsFor
greater than the length of the lugs 21 to permit movement, of the tie 7 and

thetemietyagjustRenRebeiha PBgIen df theage 1aville rgfedefd phdhe vertical

tiffener 102. The pl tion 20,0f the fie 7 | ted ibb
CoBUS5 £ 1 RHALe i 24 h o 1 T RO 28 Fri Hopa = © e

Zg%‘%@ ﬁhr%?‘%ﬁjé anang '&&QB‘BPR%WQ‘&%(&Q& i‘?i?ﬂﬁepéagﬁﬁzse%@{‘ of the

, such that when the lugs 21 are inserted Intd the sfots 120.120', the

10 "ibBREs ﬁ@@@@r%%ﬂffﬁa@rti%% axends sybsianiatypespencicsasydtedhesach
Sldg’cr\:\e’; ina; predefined manner. Howeaver, each slot 120 along one axis is offset
from adjacent slots 120", 120" along the other substantially parallel axis such

that a first and second recesses 122,123 of the slot 120 is aligned with one
recess of each adjacent slot 120,120". Specifically, the first recess 122 is

15 aligned with a second recess 123" of an adjacent siot 120’ to form a first recess
pair 126 as shown in Figure 3. in the same way, the second recess 123 of the

slot 120 is also aligned in the same manner as the first recess 122" of the slot

120" to form a second recess pair 128. The location of the recesses 122,123
along the slot 120 and the slot's length are strategically selected, the reason of

20  which will become apparent later.

Figure 10 shows a rear perspeclive view of the tie 7 which includes a planar
section 20 having two lugs 21 formed therson. It can be seen that the lugs 21
exiend both rearwardly and to the side of the planar section 20. The lugs 21 are

25 arranged to be inserted through openings 121,121' o engage with slots.



the stiffener 102. 10 Figure 13 depicts different views of a variation 7' of
the tie member. The tie member 7' is also generally L-shaped with a
wolanareseciion 20 connected to an extended section 23'. The e mMALR1000266
7' also has lugs 21' to engage to the slots 120 of the stiffeners 102,103.
However, nunlike the example shown in Figure 10, is the extended section
23' does not have a rib formation 25. Instead, perforations 27 are formed
on the extended section 23" and in this example, the perforations 27
formed the word StiflexTM in different'fepresentations (see view A of
Figure 1329. This variatign 7' | ticularly egél here,joints .
Tt R8BI N i S Cor o e HE o hation 26 o T
exampls; whenathengq sohesives arased nsiead ofaameRkMartarpermit
The presence of the perforations 27 allows the adhesive to adhere more
reaslibuierther tieamember 7 tandithels she: diesrembee Foettvengbgeithd with
wall better. Turning now to the base plate 110, this is shown in enlarged
arehexplodéte 26 Tews! (ot diffievent direttnid &8 indlitatels by WiRpiRIAC 2
B and C) in Figure 4. A WO 2007/032746 PCT/SG,2006/O0,026$ lﬁ ibhed
dESERPRAT P hAN tHE DARP PrafE F 1 i CoRfit et d YRe St fenur 5 WS

now_be lained. In this embodiment, t pl ' tion 20
DRSS ol T - B e LA ot Toccs A peemans e 20
member112,a0d eennestion meansdaibe farmattwepaitmabo', the ribbed

substantially L-shaped angled projections 114,116, each pair being of

differemt lengthsank aresspacedapattaicaiy dirgotan thedaitthoofhstffener!! of
102,103 and sleeve members 130,135. The base plate 110 also
the stiffener 102.

10

Figure 13 depicts different views of a variation 7 of ’tha tie member. The tie
member 7’ is also generally L-shaped with a planar section 20 connected to an
extendead section 23'. The tie member 7' also has lugs 21’ {o engage fo the slots
120 of the stiffeners 102,103, However, unlike the example shown in Figure 10,
15 the extended section 23’ does not have a rib formation 25. Instead, per‘foraﬁoﬁs
27 are formed on the extended section 23’ and in this example, the perforations
27 formed the word Stiflex™ in different representations (see view A of Figure
13). This variation 7' is pérticuiar&y useful where joints between layers of bricks
are thinner than the height of the rib formation 25, for exampte, when other
20 adhesives are used instead of cement mortar. The presence of the perforafions

27 allows the adhesive to adhere more readily {o the tie member 7' and thus the

fie member 7' can engage the wall better.,

Turning now to the base plate 110, this is shown in enlarged and exploded

el
w

views (from differant directions as indicated by Views A, B and C) in Figure 4. A



includes stoppers 118a,. 118b,119a,119b each arranged at one end of 10
respective angled projections 114,1106 such that the. stoppers are

W96 36082a46 the ends between the two projection pairs 114,11G@CE&Ct2@AIN00266
of projections 114,116 includes opposing lugs 114a,114b,116a,116b
which faces inwards to each other and are arranged to be received in
respective recess of the recess pair 126 (or 128) of adjacent slots formed
on respective side surfaces 15 102a,102b of the stiffener 102,103. In this
respect, Figures 5a to 5d shows how ohe base plate 110 mates with an

end.obanestiffensr 422, whichuis shown @5%&@&'&3&%@%&9&%2 will riow

purposes of illustrating the connection process although in use, this Is not
nepessaiyised. 20 As shown in Figure 5a and using the drawing of Figure

3 as reference, the stiffener 102 is selectively cut, either on site or from

the factory, such that the distance of the recess pairs 128 from the edge
102e matches the effective height of the projection Pairs 114,116. It .
shOUIH B ApEsrBIR Al 2fRARR R U 52 RS iNUBRAE S Breskigaised

s S“r{%%‘? %% tzl)r?‘ck&'&%{%ce%%é’r%ﬂg%% %@%%%rr‘t%gts 14 %5%%2 Siherside ihe

surrace are also arranged in the same W

PCihSG2008/000265 %Q%é«%fyaﬁﬂé’ﬁa?@& gH@ﬁé&%@é&ﬁthMw% each

figures. The base plate 110 is first held at an acute angle with respect to

thepetigesofdhe difféener landimdthtbeapsojeationseddd, ddbotaningdowardsith of
the stiffener 102 as shown in Figure 5a, the base plate 110 is brought
towaieR e 'SirEherdnd tiedire clicimbsosthatttiédugene 1HBe, 146t of thealso

longer angled projections 116 slides into corresponding recesses of
rec%‘% [5%% f’f%bo e SUFR "B P rb st e thé Ritdd T AEEESs Bhigfrofnd of

1otherie§'§b%rc§\t)éf%8l8£ tgl%j%m%rn 'd1el A?u{ t?ﬁcesulc(l)'\zﬁxg{ % g g,}gé%ré%r %a(r)éz ’d%%osed at
the ends befween the two projection pairs 114,116, Each pair of projections
114,116 includes}opposing lugs 114a,114b,116a,116b which faces inwards fo
each other and are arranged o be received in respective recess of the recess
pair 126 ‘(or 128) of adjacent slots formed on respective side surfaces
15 102a,102b of the stiffener 102,103, In this respect, Figures 5a to 5d shows how
one base pié’te 110 ' mates with an end of one stiffenar 102 (which is shown at

an angle merely for the purposes of illuétraﬁng the connection process although

in use, this is not necessary so).

20 As shown in Figure 5a and using the drawing of Figure 3 as reference, the
stiffener 102 is selectively cut, either on site or from the factory, such that the
distance of the recess pairs 128 from the edge 102e matches the effactive
height of the projection pairs 114,116, It éhouid be apparent that although
Figures Ba to 5d illustrate only one side surface 1022, the recess pair of

25  adjacent slots 120 on the other side surface 102b are also arranged in the same
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shown in Figure 5b. 10 With the lugs 116a,116b slidably engaged with the
recess pair 128b, further movement of the plate 110 along the direction X

Wes2glided’vy the sliding engagement until the side surface 10246 &85Gi&06/000266

against the stoppers 119a,1 19b disposed at ends of the longer
projections 116. Next, the plate 110 is brought in full contact with the
edges of the stiffener 102 as shown in Figure 5c¢. At this 15 point, the side
surface 102a is beyond the engagingJugs 114a,114b of the shorter
projection 114 and thus, sliding the plate in the direction of arrow Y allows
ralitherlagsitd 4ad 40 AE6ANPE6Htovine retiedvBglirethd necesseprips 110 is
128,128b of the side surfaces 102a,102b. With this, the plate 110 is
ipbreisiiatay eerRaEel tithacsmraidp 102 sRtsH\inG SiHigure B HigURe
6 is a 20 view f the direction showin e clearly how.the ,
FOREE0Rs 11 16 A e oot et A I3 o e s e

ositign:dtweuld.he, apREGeipted-hakany dateral sliding movement alengs

the axis Z parallel to the longitudinal axis of the base plate 110 would not

diggonnest therplaterbtd teamctherstiffenend 021butmny ifite platespORisg
lifted away from the stiffener when 25 the plate is slid such that the side

seriaces 0R@dsteyaind 266 sherterfxdjectioreWes 200708746 recess pair)
PCT/SG2006/000266 15 114 as shown in Figure 5c. Thus, reversing the

$epsBAJMIRIHGHR§ 51 BhctistnARERSthd Ml 146 fbR1RE 02, 2

stirfgcf)ener. éfeattéré-:' of the preferred embodiment is that the base plate 110

[ é’YQc[ﬂvéR/mg connectable releasably with the stiffener 102 as explained
above or to the sleeve member 130. Since the base plate 110 can be
connected to either the sleeve member 130 or the stiffener 102, the user
agseMhingdhe sepPoBb siidably engaged with the recess pair 128b, further

movement of. the plate 110 along the direction X is guided by the sliding
engagement untll the side surface 102b abuts against the stoppers 118a,118b
disposed at ends of the longer projections 116. Next, the plate 110 is brought in
full contact with the eéges of the stiffener 102 as shown in Figure 5c. At this
point, the side surface 102a is beyond the engaging lugs 114a,114b of the
shorter projection 114 and thus, siiding the plate in the direction of arrow Y
allows all the lugs 114a,114b,118a,116b to be received in the.recess pairs
128,128b of the side surfaces 102a,102b. With this, the plate 110 is
appropriately connected to the stiffener 102 as shoﬁn in Figure 5d. Figure 6 is a
view from the direction AA showing more clearly how the projections 114,116
engages respective recess pairs 128,128b. In this position, it would be
appreciated that any lateral sliding movement along the axis Z paraliel to the
fongitudinal axis of the base plate 110 wouid not disconnect the plate 110 trom
the stiffener 102 but only if the plate 102 is lifted away from the stiffener when

the plate is slid such that the side surface 1022 is beyond the shorter projection



member system 100 can decide when the base plate 110 is to be
connected to the stiffener 102, for example, when fixing to a lower

WQppBreEttacture such as to the lower support 9 of Figure 1, tRCB&E006/000266
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plate 110 can be connected directly to the lower end of the vertical
stiffener 102. Direct connection would thus reduce the number of sleeve
members 130 required. On the other hand, when the effective length of
the vertical stiffener needs to be extended towards a upper support
structure such as the upper support S of Figure 1, the base plate 110 is is

connectedimarsieiguecraenes 130arthihensleeys memban F3Qivserad 54
within the upper end of the vertical stiffener 102. This affords greater

fléisiiting testine eladeusty.freaving stidrase plate 110 separated from the
sleeve member 130 is particularly advantageous from a manufacturing
standpoint since each part can be produced separately thus improving

rogugihdty: Indesme-pliedialieefach 129 harean e Racked seharatellely

for shipment thus saving space, Selecting whether 10 ES

platenddArR eithes dhsiptiffenand QZgLia - the slegve member- 13021501 the

applies when the stiffener is used in a horizontal orientation, in the case

ofitheharizahtal stffeBmctOBobRigura?s insteadrobaTendeting slikgnersne
of different lengths, the present system affords the flexibility WO
206703 EABRC T/EG 200BR0GIDEE=116 ©F ofttieringestiffermenslviia too muwarort

Iength ghus easier to manag%{%and the effective length of each stiffener
eRERYEH VSHIIHO UBRIETHEMBERM S rafeqidary OThiR PivreRngoted to

h%gg{&%@pf{%@erf&rog j gl% engugh (such.as that shown in Figur

2), a sleeve member géﬂﬂn’serr}%dnﬁ%qe%iﬁgtg gg("f’(?ﬁ&%ﬁgc}sﬁsv{ ec:ﬁg@%ucﬁw as

effectiveslengiborte sanforration ¢fdbe berzan@lsleeue. Raabat 3Rds to

the same as that of the "vertical" sleeve member 130 and the difference
the lower end of the veriical stiffener 102. Direct connection would thus reduce
the number of sleeve members 130 required. On the other hand, when the
effective length of the vertical stiffener needs fo be extended towards a upper
support structure such as the upper support 8 of Figure 1, the base plate 110'is
connected to a sleeve member 130 and the slesve member 130 inserted within
the upper end of the vertical stiffener 102. This affords greater flexibility to the
end user. Having the base plate 110 separated from the sleeve member 130.is
particularly advantageous from a manufacturing standpoint since each part can

be produced separately thus improving productivity. in terms of logistics, each

part can be packed sebara’teiy for shipment thus saving space,

Seleciing whather to connect the base plate 110 to sither the stiffener 102 or to
the slesve member 130 also applies when the stiffener is used in a horizontal
orientation, in the case of the horizontal stiffenar 103 of Figure 2. instead of

ordering stiffeners of different lengths, the present systsm affords the flexibility



in reference numerals is for ease of explanation, Normally, the use of a
horizontal sleeve member 135. is only required at one end of the stiffener
wandothag]ahe other and of the stiffener can be directly connecr&riHGR006/000266
base plate 10 110. If the base plate 110 is to be mounted to an adjacent
vertical stiffener, a side base plate 11 i is required which is a variation of
the base plate 110 and this is shown in Figure 7 which has different views
of the base plate variation, in general, the side base plate 111 is similar in
design as the base plate 110 ?5 (and thus similar parts have similar
reférenteisignéieitza prinmeYexcept thatythetbide baserptatenbbige) and the
includes a rear attachment section in the form of four rear lugs 1 17 .
whithdre deratiyed inesbeaiianee witaRethasienseftkeveparmpera 20, i

of the slots 120 on the stlff er. The lugs 117 are formed by punchin
seEﬁBﬁ%séTythé%’I%rté"Tfi‘ T RBHTHE IGGEDET Whick ésafem%f»ag?wiﬁaﬁf =

beniBe AT, Fs BRIBLS 6 6oy sudfes oLine BRI cI0uH8 e

de surface of t ener 1 ugs 117

s insareddhsouaiiihe lerpectiveopshings=kah On #isitaseqtaucepesingsnber
of four slots) to engage in respective slots 120 so as to attach the plate

1113G&isdhtheseforedhipasietie rhembet"186)ve thembricH Gtiffienite tiRsrence

and so couple 25 the horizontal stiffener 103 to the vertical stiffener 102.
wwzm@wmm@wsc@zé%/@@@%ef ﬁw@ﬁﬁfma b@cb*mﬁ{\exd @ﬁﬁ theg of a

B Ere ent embodim rY%)nt the vertic base late, 111 is é’tg sed q

onI UEERE o IBREBIT He Sh té?”pw cﬁBﬁQe if"l neran
With tisyorieniation, dhe gidesriace &é?ao@f&l?&%kg%\s%rﬁe@%%eé 13Re plate
(see Figure 2) abuts against the stoppers 118at, 118b" while the other

joSurface k3Rb phibersiesva mennbee 13k iarsains sngredwithsiigal stiffener, a

side base plate 111 is required which is a variation of the base plate 110 and

this is shown in Figure 7 which has different views of the base plate variation.

In general, the side base plate 111 is similar in design as the base plate 110
15 (and thus similar parts have similar reference signs with a prime') except that
the side base plate 111 includes a rear attachment section in the form of four
rear lugs 117 . which are arranged in accordance with the positions of the
openings 121 of the slots 120 on the stiffener. The lugs 117 are formed by
punching our sections of the plate 111’ to from the lugs 117 which extend
20  rearwardly behind the plate 111", This permits the rear surface of the plate 111’
fo be placed against the side surface of the stiffener 102 and the lugs 117
insarted through the respeciive openihgs 121.(in thi's case, four openings of four
“slofs) to engage in respective slots 120 so as to atfach the plate 111" (and

therefore the sleeve member 135) to the vertical stiffener 102, and so couple

25 the horizontal stiffener 103 to the vertical stiffener 102.



respective recesses an the other surface 135b due to the length of the
longer projections 116'.. Thus, the base plate 111 remains slidably

wengageszwith the sleeve member 135, If the orientation is reversed 2e06/000266
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with the longer projection io 116" at the top), the side surface 135b will
slide beyond the shorter projections 114" and thus this is not preferred. As
explained above, the length of the stiffener 102,103 (and also the sleeve
member 130,135) is selectively cut soithat the stiffener or the sleeve
member is can mate with the projections of the base plate 110,111. As is
apparent from the slots shown in Figures 2 and 3, The arrangement of the

lots 120,131 on_the sti 02,103 and th ber 1
BRSNS BABKHan Aok Stk S BarNR B BBEI rolBacel frampie

a@iqcs%ﬁe%%g«g%%ﬁ %'#gp%@ Jyith sach ather, as Wl%e%%%ﬁ%rweg%@ns

preferre iment, the spacing 20 between slots 120 along the same

vetticahaxis iss00mm, 1anrd dhiedengh otheashi slaiuschrosersaothakit sasve
be used as a guide to out the stiffener 102,103 or the sleeve member

13@1B5rstthé&t¢heSguare Zuitable tedwncbinectehperthe 1baseipliterile the

110,111, As is apparent from Figure 6, each end of the slot 120, as
shBWh GsifRFaricws BB Hitd Be2\eerleyean’ folicatorfer agripthaith the

I 5 ber 130,135 and wh t, dist fth '
R B e GO 2067 4B TAb B TS CSB08/605268 ‘T8age Wh Bae
syitahle;for maginerwith the proiections 114,136,444 d48hef 1R, Ra%ewith the
plate 110,111. This provides a significant advantage since longer sleeve :

membersioneyerestiffeners)isantherordares-and the waenikanaas shgaction
sleeve members to size depending on application. If the stiffeners
ortiededt dre top)5tehartifosstppertiigawialkifoe ibtyerstiffenersaee projections
ordered by mistake), the user

114" and thus this is not preferred.

As explained above, the length of the stiffenar 102,103 (and also the sleave
meamber 130,135) is selectively cQ’t so that the sliffener or the sleeve member
can mate with the projections of the base plate 110,111, As is apparent from
the slots shown in Figures 2 and 3, The arrangement of the siots 120,131 on
the stiffener 102,103 and the sleeve member 130 are strategically offset from
each other so that two opposing recesses from adjacent slots 120 are aligned
wi’gh each other as explained above. in the praferred embodiment, the spacing
bsfween slofs 120 a\'ong the same - vertical axis is 100mm, and the length of
sach slot is chosen so that it can be used as a guide to cut the stiffensr 102,103
or the sleeve memiber 130,135 so tﬁai these are suitable to be connected to the
base plate 110,111, As is apparent from Figure 8, sach end of the slot 120, as
shown using arrows BB and CC, serves as an ind»icatc')r for cutting the sleeve

member 130,135 and when cut, the distance of the recess pair 128 from the cut



can order longer sleeve members to be cut to size according to the

particular project. This allows greater flexibility to users of the support
W2 sifstem. In use, the stiffeners 102,103 are installed byPfifl88G2006/000266

installing the vertical stiffener 10 102. The vertical stiffener 102 is installed

by inserting the base plates 110 to either the stiffener 102, 103 or the

sleeve member 130,135. Depending on the height of the wall to be

supported, typically, the length of the ver8tical stiffener 102 is chosen to be

nominally shorter than the height of the vertical gap into which the

stifaperdiasto fiiandedifierensadspampensatedhythe ?A‘?F%’%M&?%b‘af the

*130 to ensure that the combination of the sleeve member 130 an

stifferemaextetitl fidmthis loweiissppaitsutane AteegdpPetSUpRRH sleave
surface 8 (using Figure 1 as an example). Firstly, the base plate 110 is,
firsTEBHTETIEd By Oh & Biva oFiHERleever Arsptbend2Dd Beqnttee mantter sleeve

explained earlier. Secondly, the sleeve member 130 with the upper base ~
Il TE5 5ot elied RARAIRE R BRRLTBIEnd o the FEteRis vifead are oo

s Stiffaperd 02, Nexhhe batiom andotine verlical stiffiener %Ozrni%td-rg)CQXe user

connected to a lowa, base plate 110 in the manner exp ained earner’”

When thecstiffeger 483Js aiesiestinthecorees @&%’tigébcimgﬂe%f%n@rsamcmar

driven through the 25 holes (not shown) in the lower plate 110 to secure
theppiéeet 11U (alimivhgs:tiier NAQIZDO 70 B2 845 JP GiE/ SGPARGIRNREGYER m.
lower end of the vertical stiffener 102) to the lower support 9. Depending
on the clearance the sleeve member 130 is withdrawn from the vertical

stifgenereum‘ial tgg lépEer1 ﬁggiﬁlate 110 contacts the upper support 8. It
wolld'Be APparent that the Tenglh SITRSfRYATSidRBRINGH R \@ibied ptiffener

wSucihathendhe unger 3 base pIpie L10,CoNRLIS the ypper,suppart 8
a portion of the sleeve member = By TSETHng %g%ase.;ﬁa?ces 10 to
either the stiffener 102, 103 or the sleeve member 130,135, Depending on the
height of the wall to be supported, typically, the length of the vertical stiffener
102 is chosen to be nominally shorter than the height of the vertical gap into
which the stiffener has to fit and difference is compensated by the slesve

15 member 130 to ensure that the combination of the slseve member 130 and

stiffener 2 extend from the lower support surface 9 to the upper support surface

8 (using Figure 1 as an example).

Firstly, the base plate 110 is first connected to one end of the sleave member
20 130 in the manner pr!ained ea-riier. Secondly, the sleeve member 130 with the
upper base plate 110 connected is inserted into the top end of the hollow
vertical stiffener 102. Next, the bottom end of the vertical stiffener 102 is directly
connected to a lower base plate 110 in the manner explained earlier. When the
stiffener 102 is erected in fhe correct position, fasteners are driven through-ths

25 holes (not shown) in the lower plate 110 to secure the plate 110 .{and thus the



130 remains inserted in the stiffener 102. Again fasteners are used to

attach the upper base plate '110 fixedly to the upper support 8 and
Wihevenysestain the vertical stiffener 102 in the correct position,HoBdterotismoe266

vertical stiffener 102 has been installed, the wall 1 is constructed and tie

members 7 are mounted at appropriate intervals (typically every 300 to

400mm vertically) to engage with the slots 120 on the side surfaces of the

vertical stiffener 102 such that the ribbe# section 23 is mechanically

locked to the wall 1 by the ribbed section 23 being located between layers

of BHEKSHhA' 18°naraliEs! (il eaRSREm G DR S BRE TS e RE PR RB the
lower portions 4.5 are constructed to a level where the horizgntal stiffener
103 RGBT et er of o R lctGt LR T e o
enﬂ@%‘ﬁé@%@%ﬁﬁ@%@f%‘té@%ﬂ@%%JJ&%p%ﬁjeeé?"ﬁt‘évhéfh Be apparent

inserted to an end of the horizontal stiffener 103 that is to be connected to

theheettieakbstitfeneti k02 wdereasibe oter ienthis 20 énsartagiwitha daseper
plate 110 since the other end is connected to a side support structure

5 suBRsgsPiptpllitAreoriackadecplae 1 Ko psimladypfasiened tioe theavelunember

as lained above whereas, the lugs 117 in the side plate 111 are
nSCIed T HESIES 125 6rtHe Aehad i A BRIE AP SETRPEDSS6S ficich he

th [ | st tQ the last | f bricks. E brick i
e Agragpel e e ol e ESChepd IS o

constructio

hotigertakstiianen A% than- Wi 200932746 PCT/SG2006/000266 20
continues by construction of the wall portion 6 above the horizontal

stiffener 103, with ties 7 inserted along the side surfaces 102a,102b of
the stiffener 1D2 and/or the side surface 130a, 130b of the sleeve

10 mettise freRveaicE sibistiate i daalaasreingtaje betvweenltHe adiastntted and
laygersrr?c];nblggrks? I/O tigréh%gvﬁ!ce%og’goz-rt]ppropria‘ce intervals (typically every 300 to
400frxm vertically) to engage with the siots 120 on the side surfaces of the
vertical stiffener 102 such that the ribbed section 23 is mechanically locked to

the wall 1 by the ribbed section 23 being located between layers of bricks and

15 held by the cement mortar between the layers. When the lower portions 4,5 are
constructed to a level where the horizontal stiffener 103 is required, the last
layer of bricks is completed -except for the two end bricks adjacent the vertical
stiffener 102. The side plate 111 is inserted to an end .of the Rorizontal stiffenar

103 that is to be connected to the vertical stiffiener 102 whereas the other end is

20 inseried with a base plate 110 since the other end is connected 1o a side
support structure such as a column. The base plate 110 is simitarly fastened to

the column as explained above whereas, the lugs 117 in the side piate 111 are
inserted info the slots 120 of the adjacent vertical stiffener 102 to mount the.
horizontal stiffener 103 onto the last layer of bricks. Each end brick is then laid.

25 Continuation of construction of the wall 1 above the horizontal siiffenar 103 then



S 6 to the vertical stiffener 102. It should be apparent that the tie members
7 can similarly be engaged to the slats 120 on the side surface 103e of

Wehdeioeizamsal stiffeners 103 (and the sleeve member 135) to BOG&GE006/000266
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between adjacent layers of bricks as the well io portion 6 is being
constructed. It can be appreciated from the example above that sleeve
member 130,135 is used to extend the effective length of the stiffeners
102,103. It will be noted that the sleeg member 130,135 need not be
fully inserted into each respective 15 stiffener 102,103 and this enables

thestiffenesy LAstABtersWpRAE Wall portionsthabatethioReriengar dhather
the length of the stiffeners 102,103. It is only necessary for a portion of

the Sledietimeimbee 30,286 toiive sidentamactavitilin, With thietistiffiflensr 102
102,103 and the minimum enggg%ement portion required for each stiffener

a88ERb R Fs U aHtEEP ASER: b §e BBy BPRY Foathmpepo! S0 at appropriate

considerations. Therefore, the preferred embodiment has an gdvantage of
IO B o AR e AR e Bt o the B on
102,103 do-fot haxe to-he-specially manufactured for each application.

25 WO 2007/032746 PCT/SG2006/000266 21 Figure 8 shows the

flexibility of the support member system 100 of the preferred embodiment

of the present invention for supporting different masonry wall structures
150shitticcorcretetwitithas the0tidt sieultte hotedshaEthe sy stepagt00dsthe -
depicted in simplified form without the slots 120, the base plates 110 or s

the¥Ufed¢8 Metberiiep fiioeadi®d stdigarenexisiity uptnd Sjstard. the

sleeve member 135) to engage between adjacent layers of bricks as the wall

portion 6 is being constructed.

l_t can be appreciated from the examiple above that sieeve member 130,135 is
used to extend the effective length of the stiﬁeﬂérs 102,103, Kt will be noted that
the sleeve member 130,135 need not be fully inserted into each respective
stiffener 102,103 and this enables the stiffeners 102,103 to support wall
portions that are higherlonger than the length of the stiffeners 102,103. 1t is
only necessary for a portion of the sleeve member 130,135 to be maintained
within with the stiffener 102,103 and the minimum engagement portion required

for each siiffener assembly is calculated based on geometry and ioading

considerations.

Therefore, the preferred -embodiment has an advantage of providing a support

member system in which the length of the stiffeners' 102,103 do not have to be

specially manufactured for each appiication.



It should also be apparent that the stiffeners 102,103 can have different
shapes other than a rectangular box construction as shown by the elbow

wshzpednbiase angle stiffener 152. When the stiffener 102 is installedoas 000266
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an end or junction 10 stiffener 153, it is preferred to use a corner base
plate 154 which is a variation of the base plate 110 and an example of
which is shown in Figure 9 and includes views from different angles,
Projections 155,156 are similar in shapge and configuration as the
projections 114,116 of the base plate 110, although the projections

158¢kh6 eandesafdhiesams szheAlsppthiersisno 806d fon thesuse Lseflirad
stoppers, but the plate 154 is bent at an and 157 as shown in Figure 9

wiigh ddinezions’lilke apsessperinVhetcomer baseopléte; 154 dsausedabery wall
installing the end stiffener 153 to support the wall section 158 such that

th& BEAL &R’ P8 Wb GRS AGine? tHB Hedtldd slidie T frtastiffidha 53stem
as.jpdicated. rrow DD.. in Eigure 8. 20 Figure 1 i is a top view of a
o R SR A PRI S es 1o o
prejectiens:161 162 angostorpars 46 imilag Ao, log,.as the
projections 114',116' and stoppers 1%%%41}@ g%?\% %mpggﬁ%%ﬁﬁ?sﬂjé
variant side plate 160 also has lugs 165 formed rsarwardiy providing the
same 2 s function as the lugs 117 of the side plate 111. However, it would

belappriEhilvv 0200708 146 HE T EGe06/000266 c22 (byadbimparisenss

between Figure 11 and View C of Figure 7) that a difference is that in the
va rﬁi}ftg 1 B HE oL BRRSTE LB BivEdmie v pievpRieperbabtuse

Thiﬁx&@%ﬁ@n@r F’z%@'%\iﬁre'}é i fgtli ehneerg %%Bpi%rgir?s%awg | ;sigcggnesn&hgg jaurgotion
stiffener 183, it is preferred to use @ corner base plate 154 which is a variation
of the base plate 110 and an exampie of which is shown in Figure 9 and
includes views from different angles. Projections 155,156 are similar in shape
and configuration as the projections 114,116 of the base plate 110, although the
projections 155,156 can be of the same size. Also, there is no need for the use
of stoppers, but the plate 154 is bent at an end 157 as shown in Figure 9 which
functions like a stopper. The comer base piate 154 is.used when installing the

end stiffener 153 to support the wall section 158 such that the bent end 157

abuts against the free side surface of the stiffener 153 as indicated by arrow DD

in Figure 8.

Figure 11 is a top view of a variation 160 of the side plate 111. The variant side
plate 160 has projectiong 161,162 and stoppers 183,164 similar in construction
as the projéctions 114",116" and stoppers 118',11¢’ of the side plate 111. The
variant side plate 160 also has lugs 185 formed rearwardly providing the same

function as the fugs 117 of the side plate 111. However, it would be apparent



not aligned and an example of which is shown in Figure 12 (the stiffeners

5 102,103 are shown in simplified form for ease of explanation). As
willustradettagone side surface of the vertical stiffener 102 is usepdo/sgpparé00266

a first wall section 170 and the other side surface of the vertical stiffener

102 is arranged to support a second wall section (not shown in order to

show the horizontal stiffener 103). However, the first and second wall

sections are offset from each to other and thus, the plate 160 can be used

to connect the horizontal stiffener 103%to the vertical stiffener 102 and yet

e P R T S i

e relative positions of the projections and the

lugs, 167 ganbe adapied tesuidiferefioapricationard 2 frigines14 shawse

another application of the variation side plate 160. As illustrated as a plan
ViEsH, Uhe sisleasurface 402 thesesiticah stiffeneot0?) isalisedttonsupporte
a. first wall section 170" and the other side surface 102g of the vertical

stiffe pEErDD aRda AArREITe S poRt & s o e walirseagBre (it Shevidfipners

20 order to sh the horij | stiff 103"). H , th idth of th
A o Pl R N T iR G P AaT e tSted.

%g;; ot o fram the-fioure:and thes. &Et@%ébo@&omabénflfm wal

iS mounte e vertical stiffener 102" with the side base plate 111

ofEigHre 7otheside sudacaisLO3tebtbeiRenzental stiffensr R8T witkrgéd o
be flushed with the side surface 25 102h of the vertical stiffener 102".

Censesptienthsossiaguithie variaior(rsidesplaten WO @007/@8 2148 the horizontal
PCT/SG2006/000266 23 160 would alleviate the above problem so that,
aféiffergjatfemenewreshofifofel and second wall sections are offset from each

10 otherand thus, the plate 160 can be used to connect the horizontal stiffener 103
to the vertical stiffener 102 and yet carry out the function of supporting the
second wall secfion. it should be apparent that the relative positions of the

projections 161,162 and the lugs 165 can be adapted to suit different

applications.

15

Figure 14 shows ancther application of the variation side plate 180. As
illustrated as a plan view, one side surface 102f of the vertical stiffener 102" is
used to support a. first wall section 170" and the other sfxde surface 102g of the
vertical stiffener 102" is arranged 1o support a second wall section (not shown in
20 order o show the horizontal stiffener 103"). However, the width of the side
surface 102g does not match the width of the horizontal stiffener 103" as can be
seen from the figure and thus, if the horizontal stiffener 103" is mounted 1o the
-vertical stiffener 102" with the side base plate 111 of Figure 7, the side surface
103h of the horizontal sﬁﬁéner 103" will not be flushed with the side surface

25 102h of the vertical stiffener 102". Consequently, using the variation side plate



stiffener 103" is offset of the central axis of the vertical stiffener 102 but
allows the side surfaces 103h to be flushed with the side surface 102h of
wtheoyeotigals stiffener 102". The described embodiment is not teesG2006/000266
construed as limitation. For example, in the preferred embodiment, only
two of the four side surfaces of the stiffeners 102,103 and sleeve
members 130,135 have the slots 120, This is not necessary so and the
other two side surfaces can also be inggrporated with the slots 120 io so
that the other two side surfaces can also be used to support a wall
depending ancapplicaionh dhepsivteand dimension ehthesedidatiantorizontal
horizontal stiffeners 102,103 need not be the same although this is shown -
toshigeserin WRe itesenbed embordime Ar Depisdisgtionl téferdr (tPBedut allows
supported, the size and dimension of the stiffeners 102,103 can vary as
AN bR HEERRRd oM PG b RS s S, SUfiSUgRARE e verioal
de%ﬁgiggrd,‘%@bodiment depicts slots arranged along two parallel axes, but
will be apparent that more slots arranged along further axes (need not be
5 parallel) could be provided depending on the size of the side surfaces of
the stiffener or sleeve member, 20 The preferred embodiment shows the
horizodtatstitid reenk03irpeigsmotintecktooasdidedsusfacediRa Bbthaeample, in
vertical stiffener 102 but the horizontal stiffener 103 can also be mounted

to HrferRiave MembeyiTED s Rty the iedbe fnembde Fegaamio Habtheiteners
SRR g e eac s UL ol e e e Lt
I e 0 e e 00 o
10 bage phatethd Odseelagitvalnsonnaeiableth aiso be used to support a wall
depending on application. The size and dimension of the vertical and horizontal
stiffeners 102,103 need not be the same although this is shown o be so in the
described embodiment. Depe‘ndihg on fcﬁe wall to be supported, the size and
dimension of the stiffeners 102,103 can vary as can be appreciated from Figure
15 8. Consequently, although the described embodiment depicts slots arranged
along two paraliel axes, but will be apparent that more slots arranged along
further axes (need not be parallel) could be provided depending on the size of

the side surfaces of the sfiffener or sleeve member.

20 The preferred embodiment shows the horizontal stiffener 103 being mounted to
a side surface 102a of the verfical stiffener 102 but the horizontal stiffener 103
can also be mounted to the sleeve member 130 since the sieeve membar 130
also has the slots 120 to engage with the rear lugs 117 of the side base plate
111, although normally, the horizontal stiffener 103 is more likely to be mounted

25 o the vertical stiffener 102 rather than to the slesve 130.



the stiffener 102,103 or to the sleeve member 130,135 but the base plate
110 may be adapted to be releasably connectable to just the sleeve

- wonanhen$4830,135. This would provide the advantage of fastepErodumtionoo266
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since each part can be produced separately, but not the flexibility of being
able to be connected to the stiffener directly. When the stiffener is used in
a vertical orientation, the lower end can then be connected to a
conventional base plate, although thigtis not preferred. Further, the sleeve
member 130 can be configured to be to insertable only in one end of the
vertical and/or horizontal stiffener 102,103 although it is preferred for the

Eag \{%f;% _rer r to C’ S ﬁ'\{ﬁ H&%tﬁbal?m'm%'@ege%@Ng@Wé@ﬁtﬂ% to

apted to be connectable only to the is stiffener.
W%ﬁé?%?@@@@ﬁ@%é@%@@r@@% members30:k35deintste 110

insertable and receivable within the stiffener 102,103. However, this is not
negessariy speant othe reelesssplecattachimertsarasntisagag(@greeber
stiffener is receivable zo within the sleeve members). Further, the base

plate! 250 Thas waolS spv BRIt A DIy Frofe et s i ‘Ptdigclré?i“vﬁﬁﬁ%& 3hgPaT
t f h ffi '[ Ith '[h th
e ReP G e L SaTE Lot AT PUP DO LY Sh0a o g g rotied

RICIECtonR.ALe yoedh, T e Aepiataral dneallgned BcRanlisdARiAS the
CT/SCr2006/000266 25 the slot 120,120, 120"

f%ﬁér'ew@%% IOWANS esahtetbercHoweNesniidsaerassageth thaththerh this is
recess pairs can also face outwards (in the same direction as the

openipgseofhe BlotalhuttitissEmyarentaima=ugSof tae projeetidivpas o be
insertabie only in one end of the vertical and/or horizontal stiffener 102,103

although it is preferred for the sleeve member fo be selectively insertable in

sither end.

Of course, the base plate 110 may be adapted o be connectable only to the

stiffener.

The preferred embodiment shows the sleave member 130,135 being insertable
and receivable within the stiffener 102,103, However, this is not necessarily so
and other releasable attachments are envisaged‘(eg. the stiffener is receivable

within the sleeve members).

Further, the base plate 110 has two short and two long projections but it is
envisaged that just one of each is sufficient. although the mating with the
recesses of the stiffener or the sleeve member would not be as good as if pairs

of projections are used. The orientation of the aligned recess pairs 126,128 of



114,116 need to be modified accordingly. Also, in the described
embodiment, s the recess pairs 126,128 are shown to be aligned but this

wis notessagtial since it is envisaged that the recess pairs 126 d26%wa006/000266
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also be offset from each other and the projections 114,116 will have to be
modified accordingly (i.e, one set of projection could be higher than the
other). to Four lugs 117 are shown in the side plates 111,100 but it should
be understood that more/less lugs co%d be provided depending on the
dimension of the side surface (and thé configuration of the slots 120) of
thecverticalgtifener 192 te.whichihe ideplaies LLL160-are 9Rver, it is
attached. 15 After the base plate 110 are connected to the sleeve member
130vis3q@r thet gidfenessbORz103;dhebast platerddd-eanhenixedhe direction
connected thereto by any suitable means. Having now fully described the
irReHtioAP#rshoulaf Beeappbrehtitd dReppape oftimdng skill iretheratigrapairs
marliy modifications can he made hereto without .deg'l%rting from the scope

ad HalteBeTAESPE P oE 6E ARGEUNE S U A iRdrbarsRsfsgbodiment,
il - niahons : s
COHNGRIN BN e IRRCR S 8 Rk Yok ﬁ&gﬂ%‘%r%se,%%?&é&&ﬁ%‘ime

member aving an efrective lengtn, and a member

enRgagemesRottiantarianged faiangage witk-ana £ng05#a6: §IoRdalen other
support member to extend the member's effective length; and a base

pettidthadapieditorsconhedtngitdtve intesmeditife assemtlyging.ase sat of

portion including connection means for releasably connecting to the
projection could be higher than the other).

Four lugs 117 are shown in the side .plates 111,160 but it should be understood
that more/less lugs could be provided depending on the dimension of the side
surface (and the configuration of the slots 120) of the vertical stiffener 102 to

which the side plates 111,160 are to be aftached.

After the base plate 110 are connected to the sleeve member 130,135 or the

stiffener 102,103, the base plate 110 can be fixedly connected thersto by any

suitable means.

Having now fully described the invention, it should be apparent to one of
‘ordinary skill in the art that many modifications can be made hersto without

‘departing from the scope as claimed.
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10 elongate member engagement portion or to the elongate support

member, wherein the elongate support member and the elongate

member engagement portion each has a side wall adapted to be located
adjacent an end of a wall to be supported, in use. 15 2. A support membef CSLLP
assembly according to claim 1, wherein the connection means is adapted

to be connectable only to the elongate member engagement portion. 3. A
sﬁr‘ép‘bwlﬁember assembly according to claim 1 or 2, wherein each 20

side wall includes a plurality of engagement means which permit a tie

member to be mounted on the side wall, the tie member having a portion
projecting from the side wall to engage with the wall to be supported. 4. A

sdpport MEHRRGTLEARMBRT 2SSSARTY fPRIRMHS'89wherein the plurality 25
e e S C e A D e
o e A SRR SRR e
ember ERCSID o REA U i B A SO Ay S BB Rper t
ciongate S D S ENERLE FEF WA IGHOT A 8hpport momber
B 8 SRR PR ey

base portion including connection means for releasably connecting to the
elongate member engagement portion or to the elongate support
member, wherein the elongate support member and the elongate
member engagement portion each has a side wall adapted to be located

adjacent an end of a wall to be supported, in use.

2. A support member assembly according to claim 1, wherein the
connection means is adapted to be connectable only to the elongate

member engagement portion.

3. A support member assembly according to claim 1 or 2, wherein each
side wall includes a plurality of engagement means which permit a tie
member to be mounted on the side wall, the tie member having a portion

projecting from the side wall to engage with the wall to be supported.

4, A support member assembly according to claim 3, wherein the plurality

of engagement means are provided at discrete locations along the side
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15 8. A support member assembly according to any of claims 3, 4 and 7,
wherein the engagement means are provided on all four sides of the
elongate member engagement portion. 9. A support member assembly
according to any of claims 3 to 8, wherein 20 the engagement means
comprises slots. 10. A support member a&sembly according to claim 9
wherein the slots are elongated and comprises an opening extending in a
first dire¥@I® SLBGAIRRMR ISFRMEN BRI ISalongiRiaimeMbecRiIgagement
the slots. 25 MCSLLP 28 11. A support member assembly according to

claim 10PiHeRRY BhetbRkrRsilion Adhastin premiers asanastivséaiene
mounted on the side wall, the tie member having a portion projecting from
the side wall to engage with the wall to be supported. 5 12. A support
member assembly according to any of claim 10 or 11, wherein the slots

art arranyBuPRBHJNR TR AReNRY ARG g i Qlaie S AbAg Wherein the
longitudinal axis of the elongate support member and the elongate
support ASABEMEIEAEE isp%rr‘ﬁ\‘)‘lq%ﬁtmrﬂe‘)BBéﬁﬁwﬁgﬁ?ﬁf)f%%@ﬁ@%te
one said axis facing in a direction opposite to the openings of slots along
the othepﬁfﬁpg%s, the directions of both openings being substantially
perpendicular to the longitudinal axis of the elongate support member and
the elongate support member engagement portion. is 13. A support

n‘gmberﬁ %%%%]c?r!%’ nqgr:n rglrn gstge%l%w %gécwg%rge %%ﬁ?lgfs clz?egims 3 to 5, wherein

the engagement means is provided on opposite sides of the elongate

MCSLLP

member engagement portion.

7. A support member assembly according to claim 3 or 4, wherein the

engagement means is provided on all four sides of the elongate member.

8. A support member assembly according to any of claims 3, 4 and 7,
wherein the engagement means are provided on all four sides of the

elongate member engagement portion.

9. A support member assembly according to any of claims 3 to 8, wherein

the engagement means comprises slots.

10. A support member assembly according to claim 9 wherein the slots are
elongated and comprises an opening extending in a first direction

substantially perpendicular to the longitudinal direction of the slots.
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comprises two recesses extending in a direction opposite the direction of

the opening of a said slot. 14. A support member assembly according to

claim 12 or 13 wherein, a said 20 slot along one axis is offset froman MCSLLP
adjacent slot along the other axis such that the openings of the slots are

not aligned with each other. 15. A suppo8member assembly according to

claim 14, wherein a said recess of the said slot is aligned with a recess of
thtladjafeft BRAMTIBRBEGEA BT B BT SNOHO BB, Wsiiissain the opening
member assembly according to claim 15, wherein the position of each

slot is usEceashyRiRerotisereivagrobaig tr EeHatad andhmheiderwad, the tie
elongate member engagement portion to a desired s length. 17. A support
memberB8EXAHINAERS RIAGTHOBI RiAIaSiNehERsh A Sitthwadiépgagage with the
member or the elongate member engagement portion member is out in
accordaM@! WitRerBRRIEGuide, the aligned recesses of the 10 adjacent

slots are arranged to be connectable with the connecting means of the

base portion. 18. A support member assembly according to any of claims

13 to 17, wherein the connection means includes projections arranged to .
eldage A5 RROLMATRGEASSERP Y BRSPELOLIR INAAIS2 T8, 10 Qippbrvherein

member assembly according to flaim 17, wherein the connection means
includes! BRI A AFATRRF(B BRG A SRS bR Bl gntaIbG patels| axes along

the longitudinal axis of the elongate support member and the elongate
support member engagement portion with the openings of slots along
one said axis facing in a direction opposite to the openings of slots along
the other said axis, the directions of both openings being substantially
perpendicular to the longitudinal axis of the elongate support member

and the elongate support member engagement portion.

13. A support member assembly according to claim 12, wherein a said slot
comprises two recesses extending in a direction opposite the direction of

the opening of a said slot.

14. A support member assembly according to claim 12 or 13 wherein, a said
slot along one axis is offset from an adjacent slot along the other axis

such that the openings of the slots are not aligned with each other.

15. A support member assembly according to claim 14, wherein a said
recess of the said slot is aligned with a recess of the adjacent slot

despite the offset.
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20 20. A support member assembly according to claim 18 or 19, wherein
the projections are angled to form generally L-shaped projections. SLLP
MCSLLP 30 21. A support member assembly according to claim 19 or 28‘,0
wherein the projections comprises two projection pairs, a pair of which is

longer than the other pair. s 22. A supp@ft member assembly according to

claim 21, wherein one projection pair is arranged to connect with one side
surface of the elongate support member and the other projection pair is
arranged to connect with the opposing said surface of the elongate .
stipporterRRatig o bR BB IANE A AL PR bR diB REPHIHRG Position
22, wherein one projection pair is arranged to connect with one side

surface O 8RR aESRE AbE BHFEJMRRIEREYRON St flpnoate

projection pajr is arranged to connect with th [ id surf f
the clona A ATEF o ERGRIR e B b A I8 R L IR IB A e

assembly according to claim 22 or 23, wherein the base portion includes
stopper Qﬁ%&ged to abut against a side surface of the elongate support
member or the elongate member engagement portion to limit movement
along one direction. 20 25. A support member assembly according to any

O e DrRee R s IR 5 BR38 BNG8 SANPEIHE 2193 e
elongate member or the elongate member engagement portion member
is cut in accordance with the cutting guide, the aligned recesses of the

adjacent slots are arranged to be connectable with the connecting means

of the base portion.

18. A support member assembly according to any of claims 13 to 17,
wherein the connection means includes projections arranged to engage

selectively at least one of the recesses of a slot.

19. A support member assembly according to claim 17, wherein the
connection means includes projections arranged to engage respective

aligned recesses.

20. A support member assembly according to claim 18 or 19, wherein the

projections are angled to form generally L-shaped projections.
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26. A support member assembly according to claim 25, wherein the base
25 portion includes a bent edge. MCSLLIP 31 27. A support member MCSLLP
assembly according to any of claims 1 to 24, wherein the base portion is
arranged to engage with a said elongate support member. s 28, A

support member assembly. according to aim 27, wherein the base

portion has an attachment section for attachment to a side wall of one of

tifel elonQatERAEMBFEIRE 285 Se BB GHEFREMIRR { R SKRIMblY QEceidiMpaEsin the
claim 28, wherein the attachment section includes lugs. 30. A support
membePAAISSHBRF SABRIFGH MY GIBE @G aihe, Wbﬁéeré%‘%'@ef than
support member engagement portion is engageable with 15 both ends of

the elonGREMERMAF: 31. A support member assembly according to claim

13, wherein a said slot comprises two recesses extending along the same
direction as the opening of a said slot. 20

22. A support member assembly according to claim 21, wherein one
projection pair is arranged to connect with one side surface of the
elongate support member and the other projection pair is arranged to

connect with the opposing said surface of the elongate support member.

23. A support member assembly according to claim 22, wherein one
projection pair is arranged to connect with one side surface of the
elongate member engagement portion and the other projection pair is
arranged to connect with the opposing said surface of the elongate

member engagement portion.

24. A support member assembly according to claim 22 or 23, wherein the
base portion includes stoppers arranged to abut against a side surface of
the elongate support member or the elongate member engagement

portion to limit movement along one direction.

25. A support member assembly according to any of the preceding claims,

wherein the base portion is arranged to engage with a support structure.

26. A support member assembly according to claim 25, wherein the base

portion includes a bent edge.
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27.

28.

29.

30.

31.

MCSLLP

31

- A support member assembly according to any of claims 1 to 24, wherein

the base portion is arranged to engage with a said elongate support

member.

A support member assembly. according to claim 27, wherein the base
portion has an attachment section for attachment to a side wall of one of

the elongate members.

A support member assembly according to claim 28, wherein the

attachment section includes lugs.

A support member assembly according to any of the preceding claims,
wherein the support member engagement portion is engageable with

both ends of the elOngate member.

A support member assembly according to claim 13, wherein a said slot
comprises two recesses extending along the same direction as the

opening of a said slot.



