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REMOVABLE BOLLARD SYSTEM AND METHOD OF | NSTALLATI ON
Field of Invention The invention relates to an
wardaoro9eams bol | ard assenbly in which the bol | ar BCTrea®r/000036
is renovable, and to deploynent of nultiple renovable
boll ard assenblies to arrest vehicular attacks and
prevent penetration of the vehicle. The invention al so

RERIGLA R EalR AR RrsaNalth 3p EeAs PrcivsYALER N

assenbl i es. Background of the Invention In recent

years for. security reasons, many promi nent
F“ﬂ@?ﬁﬁ}"iegﬂ?ﬂsnts such as government buil di ngs,

enbgggi 1ﬁ§ent16ﬁ’ PR @Narf QRLAR bdMdRI iaSsefbBN$P ANHidH RN bollard
hubs and ot her perceived terrorist target's have been

meghgi ppksthowpblp Huk foi @plw‘gﬁ%mmp@ movablewollard assemblies to
ar; &tvgi%}:ﬁlgl e{s{ﬁﬁlt(ssarId V\pg‘mq\gnf Bén% ridil Jﬁﬁé‘?ehﬁgé p?ﬁé ﬂ)lvla?(tldn alstol'}glates

ehicle or novin
to aandtiiodof emtallﬁgl aIBSr,rlet bystat t:am}irmn?gl aqﬂmrsbtye«ﬂ reareable bollard
de Iructl on. Various barrier systens have since been
aSEMOMBYed with the intention of protecting buildings
and structures fromattacks. Metal or concrete
barriers may be erected around a building to obstruct
Bagkgiognd af thedmaention on. In order to resist large

' np?ﬁ?tr@ce[% 9%rs REF Qécrﬁgi gynsv ‘ﬁlih'n? aﬁ?mlﬂeﬂfe e?@ﬂf%ﬁ{eﬁts such as

have e’ nassi ve, ess aesthetic
gosgtﬁmemn blBhinrrgse emysstesmorwnpﬂlcuypmeaowbémt fraspértation hubs and
ue.to

oURR P51 ST ek Rl 1 RSV POl BT fogolec the

est@blgshiRets WonP i EHTEIE iatticl@s Blpdeallyiifthe veRicld id @eatydveighs bsnoving
| arge i npacts, the conventional bollards usual

at high §P9eds PLGAHY NG RIPINSIES hesattack %ﬁﬁ‘c?aﬂ%é’é’ﬁtré&‘&élﬁ%ﬁqcé% to
anchor their bases. Because utilities transm ssion

suc Iifaﬁﬁusel%a?ﬁérr §y$‘ﬂe1tn¥ hLlelé’]s@ﬁ‘ce hoet %B%'éﬁeﬁltﬁ intention dof protecting

communi cations-lines are often ergroun
builéiaps md(samamlras Hrdno aitaeks. aMetabmi doacmite basriare sialy e aredted around a

SRR T e A—

heR@S@hididsaihe bhdfetd Kave a6k MhisBR, Ireﬁﬂﬁlllgﬁl d 18sstacktB&tic system,
aest heti c | andscape. Many conventional bollards are

permanent fixtures which may not be easily
Barrier systems employing conventional bollards may be more aesthetic.

However, due to their small form factor and weight, conventional bollards are useful
primarily as a barrier. In order to resist large impacts, the conventional bollards usually
require large and deep bases, and deep excavations to anchor their bases. Because
utilities transmission such as electricity lines, water pipes and communications lines are
often buried underground, deep excavation to install bollards is costly and time-
consuming. In addition, deep excavation causes disruption to utility services,

inconvenience to pedestrian traffic, and often results in a less aesthetic landscape.

Many conventional bollards are permanent fixtures which may not be easily
removed from site. Although some conventional bollards may be retractable, they
1
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removed fromsite. Al though sonme conventional boll ards
may be retractable, theyrequire a deep recess to store
wao b@7hoplorsar ds. Provi ding a deep recess, howevePCT/fG3007/000036
not be possible in structures where an installation
surface i s above ground and has |imted excavation
depth, including but not limted to, bridges. Further,
: t
re I RReEF IS0 MOLYRAS PBVARG e R RRPS, hvover may notbe
podsibie it istrnctireb odiene ah singthlldtioa surfaenfisi dmvargfound and has limited

articul grl nta us as the re bol.l a
ex§abamAapat g RECE TS, bt FOHER Bl ByRbRlsotinds
mawohsélablwﬁwmmdfm? g8t f¥&Avat i ons that woul d
di srupt various utility lines buried in the ground.
The depth of such trenches nay be about 1.0 mor |ess.

Sumz}rytdfethé Iyvastion ati ng (i.e. maxi num i npact | oadi ng)

! SRR GERE L e B SR g o

boﬂﬁd%smhlae nfag biecstalldayin\war maﬂoﬁvetmnuhtamﬂmm the need for deep

oA S i ol S AR T o g o
sulH &@R8ImbPbé Q@o@qs(ﬁm%?slé‘é'éb Iyet, tBE hghch At ATk, ﬁi@d’ﬂﬂﬁﬁm 1mpact
that Is renovably engaged w t h the base asserrbl y.
104913@ efsthentsimpvekly ndlach mssembliese dnayn by AMpeaysd vRies | conventlonal
bohg}% n‘g 1991apfgrmr}9%toﬂé' 'T'h&selﬂ e}; Be &Jfﬂ R g&rq i g feélf@r%s b&R&Geinafter
ass ev or ne

ere n
desceibed.ve t he renovabl e bollard nenber. A coupl | ng

mechani sm may be di sposed in the sleeve to renovably
engage the bollard nenber to the base assenbly. The

bas g8 56IMHRY YssERPly dvedpiides 9 Bsse Asseiidlarld fddst one reinforcement
arrangenents to which the sl eeve may ge att.ached.  One

mespRer gftachRe tq @@rbm%smw, il e berate P vabls peaeed
WIPPom t%s% %@érﬂbl o ﬁ%%agé %gs@f%gf k2§ lfé"%rfﬁ?rﬁct@@ftlﬁ Nehr@We Xyays,

ase to enl a base area provided
indlydihgp dub astelimged tbkhe, fOﬁhWIItQSEhaM@n@IS@mmyﬂ@}f gwluygle a sleeve

ructed to receive for n
bR BLE e e ESEo EBO SETREFARG A AR ey b
didpave&inini 18 ,sleavep‘chfea{dvbMy Sngsgeathe dboﬁard rherhbereto abs bastel asesnbly.
may be de oyed to tljI@orm a coh ve installation

ch
Thoibee a5SEABI Jaifp e o oiGan 1S5ER THIETRHE 1 BhicB e seeve
m&f bd BEached. N GEAESH thEBIRRE @nRAE MERBEE thaf BRI ditablicdo the base

assembly while a distant free end may extend away from the base assembly to enlarge a

base area provided by the base assembly. The base assembly may also be constructed to

receive rebars for connecting adjacent base assemblies.

According to one embodiment of the invention, a plurality of spaced apart base
assemblies may be deployed to form a cohesive installation. Each base assembly may be
arranged such that the free ends of the reinforcement members are spaced apart from
remaining adjacent base assemblies. If an impact is expected to strike a first side of the

bollard assembly from a particular direction, a base assembly is arranged to have the

2



10

15

20

25

30

remai ni ng adj acent base assenblies. If an inpact is

expected to strike a first side of the bollard
w@s®enloys f rom a particul ar direction, a base BSEeGIINY000036

is arranged to have thereinforcenent nenber generally

al ong the sane direction of the expected inpact and

extending froma second opposed side of the base

reiffoReHBhY meR8BAESheFRY dihoPihe \shfle difeLiGP B8R  expBlib P Hﬁpact and

base assenblieS to forma cohesive I nstallation.
extmdmmﬁamta sseendepposadysidsf ofithe base labsemblyreReharsman be altdvei&d to

e h act . f e I 0a .
conn]gcf‘ Igl 1|o€ e a%e %?%%gﬁéegrtrg“;fgmﬁ : g(r)rl]llet A 1%5@1%'{1 ot %@h lep & gmi)%ct strikes
anyt @Eﬂhe boHsre rﬂ&ﬁlﬁmb insededitdthdibaty ad@uhlﬁtbs,amie ri@pamrfmus»r load is

base assenbl | es i h |nstllat|on
effectyely Eags irek g tﬂsfval efsel their ?@ﬁ@%s@albh?so%ﬂdt%ﬂbuted

am&@gs Qarii3 I ¥ssbRALR& M the mraﬁ% | Oy arfd GRS rt‘heofaollard
t hese and other features are desi gned to enhance 't

mefbetangy b¢ reynayed fim thebase @sseintit talplewnnit penetrationt. o
increase the inpact rating of a barrier installation
wi t hout having to significantly increase the
di nArendisatioh of tiesdald athek faaa&mafd' mxgnél heénhadbeatht dgeidility
on rea of the fo

t
of e bar e iSRRI 450 Fressher e PHBGR BEME R 2 BRIt I ion without

havii@\Wb NGSnifiBt19T inbRA%S R URRenSfoné T REAVAIRES abdefablibd | Other
a plan view of an installation of a renovable bollard

advag@get MWl decenparent upen eersinenbb diarEriovine defeilechdeseripéen and
rev%ft&%aésgmgteﬁ|dﬁa§‘;il\(%5‘6W Of_ the installation of FIG |A.

S anot ide view of the installation of
FIG IA FIG 2 is a side view of the installation of
lurality of rebars di sposed therein.

Br\g*gescgwqog Ogtg‘? ﬁéfwg% of the renovabl e bol | ard

asserthl yA ok £lplan Vibw &f & iddaliaSioR d¥l @Retid@BIObolldE@ assembly
renovabl e bol [ ard assenbly of FIG 3A FIG 3Cis a

accgrding o) g cgootiment efAhgnvedinn a bol | ard nenber and
haVFKﬂ 1B 15 Q%RIe vivRbBhe ﬁs@llaﬁkﬁ 518, pAde view of an

installation w thout a bol menber according to one
enbBlds. héhis andtherséde) vigme pf the mstallatlon of FIG. 1A.

FIG. 2 is a side view of the installation of FIG. 1A having a plurality of rebars
disposed therein.

FIG. 3A is a side view of the removable bollard assembly of FIG. 1A.

FIG. 3B is a plan view of the removable bollard assembly of FIG. 3A.

FIG. 3C is a side view of FIG. 3A without a bollard member and having a cover
plate.

FIG. 4A is a side view of an installation without a bollard member according to
one embodiment of the invention.

FIG. 4B is a side view of an installation of FIG. 4A having a bollard member
secured therein.

FIG. 4C is a side view of FIG. 4B without a bollard member and having a cover

plate.
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FIG 4B is a side view of an installation of FIG 4A
having a bollard nenber secured therein. FIG 4Cis a

wa ey of FI G 4B without a bollard nmenberPEr8G2007/000036
having a cover plate.Detailed Description In the
foll owi ng description, nunmerous specific details are
set forth in order to provide a thorough understandi ng

I ust rat i ve enbodi ments of the present
Deﬁﬁ&%g%h%ﬁﬁ(*{ be understood, however, to one

skiInl téel fokhoWing ®s¢r1ptibh,amurmmm3peeiﬁb sletiils tahe sqmrfeﬂhélint order to
|nven ractl ed. w t.hout .sone  or
proy gt tiofeel Pckfregies of P ullfstonE moltinionta B isomissent
mvsxﬁmmeﬁavmw @idefisodByweveR tto BE Bkilles i theqst, th@.t @lﬁb&iulnents of
in order not to unnecessarily obscure pert|

thezpserent igvettion ipdubaaietices evigubieaies palh of these ﬁv@mﬁc details. In
othgf ﬁ R3S, wiil Kﬁoﬁrﬁﬁ%fz&g Sﬁerm 'h@l/esnd't%feﬁr g%sg §e%lniﬁ d%{éul in order

ar functionalities o eatures t
notstemnaiessardﬂmebscmsf Ertreat ajpsctiat embodikie@s. beinlg ddsEhlmdd In the

str vari us Vi EWs of an install.ati
craf i Y SEBispPE Bt S et o g RE Fieuohsig e ures
thr@fghbitehd sewend vietvs. The renovable bol | ard assenbly
conprises a fixed conmponent and a renovabl e conponent.
The fixed conponent conprises a base assenbly 20

havi farefcs i€ a¥Re 48 1108 ¢AN1BaM & f1B§Skin n\%rlous views of an
rei nforcenent menber (32a, 32b) attached t he base

instastimmb b a2 Gemartabler b@iba@mssmb&»memdmg ctonpmer QE@Oélme_nt of the
1nvF1$]tH)I1)1vabthe P %AV%B% E&%@ aebfemb\fm Comé)d”% ffzhﬁ%«hdc ec'géﬁgnenp and a
ren&ﬁfslﬂﬁ’mlompaﬁ)ent'l'hﬂlebﬁﬁed m@nﬂtwoa@rmmh lbd@SasaémHﬂ@ﬁ)t having a

beam H- ea cr 0ss-section
Slewebﬂf&&mraw ! at oBG AP egent megpbes( gae %‘2@5 aﬁac dite E\m base

assBthBly 224 TRE Okeﬁlbvm@%bmp&%nt Bérﬁﬁﬂ'%g'aak%&laﬁkeoo%@rd member 10
i ntérposed therebetween. The internediate plates 26

whiphyndyebef fegeinied, ingithe sleRedidQ end igmovely gnepgsd midrthe baseessembly
24, such as by welding, to support the top and the
‘ot t om plates 24. In the enbodinent of FIGs. IA |IB
and 1C, four internediate plates 26 are provided in

LE?BE%B?eSS?ﬁ?’sg&?em | y202 1ncﬁ‘1r&es at lségs(%so%g Isbete)lfc’nt rlltlil-%leélr}{) cross-section
arrangement. The I-beam arrangement comprises a top plate 22, a bottom plate 24 and at
least one intermediate plate 26 interposed therebetween. The intermediate plates 26 may
be fixedly attached to the top and bottom plates 24, such as by welding, to support the top
and the bottom plates 24. In the embodiment of FIGs. 1A, 1B and 1C, four intermediate
plates 26 are provided in the base assembly 20 and disposed substantially perpendicular
to one another. However, it should be appreciated that other number of intermediate
plates 26 may be provided and may be disposed at other angles with respect to one
another. In the case where only two intermediate plates 26 are provided, the two
intermediate plates 26 may be disposed at about 180 degrees with respect to each other.
The I-beam cross-section arrangement is to provide reinforcement to the base assembly
20. More particularly, the intermediate plates 26 support the top and the bottom plates 24

4



10

15

20

25

30

to one another. However, it should be appreciated that

ot her nunber of internediate plates 26 may be provi ded
war@7oep7de di sposed at ot her angles w th respRCT/SGI07/000036

one another. In the case where only two internediate

plates 26 are provided, the two internediate plates 26

may be di sposed at about 180 degrees vvith respect to

o RS ieTLSL EERR ETRE REEL) RASBATWAR ! 5o

reipfardei the) base| agsenttie 2D nadelithone Bb@n’pktaicesesﬂﬁlag bp pﬁﬂpbsddlm nested

bete§a Faor nAGha PR PG 2274 BRUTI GrrsFopRapee Py 115
further reinforce the base assenbly 20, additiona

| -beam structures nmay be di sposed or nested betwee
t he The pagragsantildy B8t al¥pningludeses siegve 401tq Ecpive i r@anovable bollard

t'rfﬂé W{heféu b AP PR sl&ﬁr@ 80 B3 be! tmed il %J&%@aﬁ&ﬁﬁfﬂoﬁanﬁ Gntegrated

so 1 ncludes a sleeve 40 to receive a renov
withathé &bearmarrbegentet. tMereaipecifidaily, thie stoere 40 nayybdBxddly atedhed,

i t.h I 0, i it the I.- .
sl pouRTE: ENGFAoR Bisfe 7 a5 bRt halc B ¥ fag R Edite
plaftdsxmll Sucht dn2gie e mShtCd taSndi’é‘asMedﬂfwgtht ahdt d’dﬂalﬁt@mmh@bsllard

the bottomplate 24 as well as the internedia

aSSﬁnlb%Yes p@Rersplan HRAERENGEtbNated T F6hchbals K and 34 in
wkﬁél{a?fd%f‘ew tfd ﬁ@é\}e'@yls %acﬁf@to%%dﬁ%ﬁ%lﬁ%%ﬂ%ﬁ ¥up ed by four

exenplary arrangenent is 1llustrated in FIGs
intai@edinteapldted A6 iah thehsidds of thovleeveetid zbmotbweemm@me arztangement is

...attache Iate 24 .and pparted.by f
BT IERIGAR i S L RO 8T SR GREIE 30 P By o
1nt€dﬁ(&ilw mﬁl&%ﬁﬂ'maaltbe ﬁde’sam@e mkm/erleﬁd ioff thesséleaieeld projebting through
in which a_non-end port t eeve, 4Q is
thes‘??&ﬁ&’rﬁ‘%te 2y QS kN walr Be Sosgritied il Spagesgapts).

1t Mobfy & &@w&ﬁat&r%a%th%h §rre'§dg@ﬁ¥ﬁs 40oWing tﬁ& bbﬂ‘é}dtrﬁ’é'n%&ho to be
the bottomplate 24. (The "enbodi nent “of

intbgraige yath the d-bepm| emaggerpgrt @gaym)vlsaqu @th:rgerﬂ@dlments of the

in eﬁﬁ eci ated that other arrangenents allow ng the
Bor?srd menber 10 to be integrated with the |-beam
arrangenent nay be envisaged in other embodi nments of

the inveption uplin rovided in

51 oS Goi R Py BTk a Beaasi PR PR Satig e
mdnRr R8SAPGHS VAR Xss&Bbly V. VaHsus kS on:onﬁﬂiﬁ@mébgamsms may be

mechani sms nmay be suitable with enbodi nents of th

sujtzbje with mbodimanimapthe invensinwAn pxampd 13300 HFIG, 3A which
1llll'los|ttjf1fé§t o @3 §1{ S5 Fécggnaﬁ 'Héw of %Cférﬁ)g%le WoR4¥dOhs@11EEIPY ARL.e The

ard rns asite .
coupling mechanism may include a coupler socket 42 or receptacle, e.g., a Dywidag

coupler connection, attached to the base assembly 20, such as by welding the coupler
socket 42 to the lower end of the sleeve 40. The coupler socket 42 may be threaded to
receive in engagement a compatible threaded bar 44 provided with a removable bollard

member 10.

In the removable bollard member 10 which may be provided in the form of a
hollow tube, a stiff plate 46 may be provided proximate to an upper end and a lower end
5
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coupl i ng mechani sm may include a coupl er socket 42 or

receptacle, e.g., a Dyw dag coupl er connecti on,
w@eaaoyeds t o t he base assenbly 20, such as by Re&I/8G1097/000036

the coupler socket 42 to the lower end of the sleeve

40. The coupl er socket 42 may be threaded to receive

i n engagenent a conpatible threaded bar 44 provided

ol FERGETES SREA T A DR oy o
andnta@| Havw apereres ar peiférbtigrisatkich @rerBiyede paceiwe dethreaded bar 44
thegh s Ar g snt tioteeried B £ may be SE6<hyad R sasurcs i dog gpuple

sodkbt B¢ hedupRr BEoMAk LRMMILY B ANHay B/ scB@¥e tAIhe bbHAE nediber 10
perforations which are sized to receive a threaded bar

by fasteting dhen threadedviar 4éntd dfe stie plate dadwih Fafasteningapefgnism,
. ofe]] . ur, i n..the SQGk .
inc S5 MEhaPIRBEES BTEkL, e gBor RO Rlets, ROKBbndf St htes g may
be lindettad @t nmetvels i Ghdypofladt @ambeg théo tdinieatie dhloadeddiart4st in a
t.he s,ti%f late 46 with a fastening nechani sm
predperiph go ‘not limted to, a lock nut 48 or hex nut
48. Additional stiff plates 46 may be inserted at
intervals in the bollard nenber 10 to retain the

t hr Budhe datsatssembly 20a0my @Ber A FREEPNES MembAts (Bfa,:3qk) may be
att%@gcg Flﬁgeg@;l{p 1;’%?}%% an $HEctRe H&Qé' ﬁ‘g{l ShithCh (i@tlﬁqmreég%@ﬁﬁﬁity of the

e attached thereto to enlarge an
bokdrfl msseimbdy. b Abe basecasanbly 120i providema ibawer e ésa liragtidni geperally

f the bol]l ard ly. The b |y, 20 j
pe e e A8 Pl TP BB G S pPRhA e by e
atthdhed 8 &R \asedikserible 20nchils a HiRRnt feNERY GRAEIM) bRIBHE away from

(30a, 30b attached to the basi assenbl y 20

may_be .
thafse gssgm é@aﬁﬂw Feipiarespgni members Kop aede PERYAGE anyytRnsion
to %%a%@a ﬁlstﬁ@macg?&tioﬁr E&e‘fﬁl‘y&fa%ﬁ@f@tﬂé SIBVERY. SwhaPawehicle

b) are to provide an extension to the base area in
strikie thearotladi memberoh), g mpdct Joreq ivteansmitted toHe basgeageembly 20

. When.a vehicl e strikes [ J.
and 1, SRRt oS LR G0 PR Bl THHARS gl e
graiid. o dnlegddehasé assembBo eibeore riG@aapBVbYf dtabiliging a bollard
oSG br Gt B balad STIFy 56 ek WeF GRS nor e’ capabl o of
stabilizing a bollard assenbly when the bollard nenber

10 is struck by an inpact. In_ the enbodjnment of FIGs.
| A &ndhe gmbadivient £fi KiFsofl A japd 118, 3 il@pliy ek dirst reinforcement

members 30a are fixedly attached, such as by welding, to a bottom plate 24 of the base
assembly 20 to resist a tension force resulting from an impact. In addition, a plurality of
second reinforcement members 30b may be fixedly attached to a top plate 22 of the base
assembly 20 to resist a compression force resulting from the impact. The reinforcement
members (30a, 30b) may be cylindrical rods or any other suitable forms. The
reinforcement members (30a, 30b) may have a length (Lrm) Which is greater than a
length (Lpa) of the base assembly 20, and a cross-section diameter or dimension (Dgu)
which is substantially lesser than a height (Hga) of tﬁe base assembly 20. These
proportions are advantageous in reducing material costs. Optionally, stirrups 34 may be

6
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menbers 30a are fixedly attached, such as by wel ding,

to a bottom plate 24 of the base assenbly 20 to resi st
w@2a020%190 force resulting froman inpact. |n BCOBG2007P00036

a plurality of second reinforcenment nenbers 30b may be

fixedly attached to a top plate 22 of the base

assenbly 20 to resist a conpression force resulting

: T [ I nt nenber 3

ProT T I sy  E SE RE MR e oshst o fgpdbitonal
sufifpret (see rFﬂGs chqmnd IB&nﬁ\éamué aa)alﬁcaaa)s i5etie M réentean tHethbers

(3§‘L§mz)o\/\hi h ia greater thg a length (LBA) of the base
& SenbigY ﬁma Rgerending ou the impaghraging peauied.o Sersralsh 40 athieve
higheRNInpadti edting S tifeU At Bt bfalrélﬂfokc%ﬁéﬁ{ rﬁeh?d%rsagtﬁ' %bB )y length of

(HBA) of the base assenbly 20. These proportions
reig fppeammeng dmmbers(30ad3) neosreseetionabireg of rsinfoRenient aiembprs (30a,

308}, lofﬁe&ﬁb{ﬁ (;myle}ggﬂ%lg}ybeg@gregé% couple the first and the

second rel n or cemen Ob for additional
support (see FIGs. I A and IB). Various nodifications

to t he r.ei nfor 30a, 30b) nmay be nmade
depena? H&%ﬁo eﬂﬁanﬁ%eg&st n?a“E‘? rfé“?“é‘&ﬁa Pebase cissenbly| Y0 may be
com@iedo dheddieholeNGBg! ba%@hbs@ﬂlbhéé"@o W@Rﬁ)’ldeog cohesive installation
of

a@ nf orcenent nmenbers (30a, 30b), length
capabie\plgreestinghlergeimpastdorcanaTo Hoppurpeseo Mermediateqriates é@of each

f Hee t (& b r nhi hat i
o a5 BEPRERD: b NERSl A% b B SHERL ALY e
lntpl]qgnnentmmo wrsrabbdlasbassesblins v 2Bavd )4 edasoreedh @ebated detail
m&ﬂ’ﬁ [ e ot her base assenblies 20 to provide a
8gi |nstallat|on capabl e of arresting |arge
i mpact forces To this purpose, internediate plates 26
of each ba e asse‘gﬁ 20 may be perforated to receive
reb ex‘ft‘m’ FherROPRicassmbly ecarding e s rsadeilioienbfe.g. FIG. 14)

ma§MeE BHe ﬂéﬂb\lvﬂ{gchlﬁél%%@ e b\ééeaas‘é%kszo% h&edaelﬁﬁgth REL) of

In greater detail in later aragrap exe

0.50 e rpacksh G 06090 at:mﬂrmlhan@tt(HBamfénﬁiﬁdm nEing re(r&)vgjole bollard

l,]
meggagl'e r%@ayg%xngaa\fﬁ]gétgx%aﬁ Qoht g)\[[idﬁMn)g‘ﬂtgL\?g& rgrrllét&e };?p plate 292 of the
badsrasseditiy QBBA) outér d)arﬁﬁeﬂ‘rQ(HIBil,I) dffoctioght. (HBAboRArd QuehdfRer MV is a

he nem vabl e bol ] ard nenber na ave a _projection
holfQYy giholee gy Des ey deghneR be @o‘;y?%? Ath that pihielmess of the

bolkg eneastseeM0liy 0236 n@n A‘ébﬂr@fnéﬂ‘ m%ranﬁ%e@:}%‘nbgﬁm%n@sg the base

m |f the boIIard nmember 10°7Ts a hol I ow t
assgiphiyel0 maynbg inglaHedgvishin peout k) b belowlangnstaliation stdfae level, e.g.

grohﬂél 6KBBES1e981s! M an exemplary installation, several base assemblies 20 may be
spaced apart by between about 1.0 m to about 1.5 m.

Dimensions of various embodiments of a bollard assembly are not limited to the
above and may vary according to impact rating requirements and site conditions.
Generally, to increase the impact rating of a bollard assembly, one of the following
parameters or a combination thereof may be increased: dimensions of a base assembly 20

(including height, length and breadth), thickness of the plates forming the base assembly
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bol l ard nmenmber 10 is 0.016 m Accordingly, for this
and ot her enbodi nents, the base assenbly 20 may be
w0 pevadidesl within about 1.00 m bel ow an i nst al PEL/E62007/000036
surface level, e.g. ground or other levels. In an
exenpl ary installation, several base assenblies 20 may
be spaced apart by between about 1.0 mto about 1.5 m

20,a.'xgg$£$r§nzgglgfy\éc?err?q%ﬁm gfgb rlsgf’;(?E gb@b@khﬂh I%’fel{:@ﬂ%nd cross-section

ared); Gd Alirer of rdiffoeemen Brhbibers (9d) 30dent s and site

condi tions. Generall y, to increase the inpact rating

of a bollard assenbly, one of the follow ng paraneters

or th gﬁf@'lﬁatl'l?)oéhd p@rﬁgfba&a&‘ss&ﬁbly %rl‘é‘%ﬁ%d Hbaest 'aﬁ’d‘ﬁottom

ase assenbly 20 (including height, |ength and
pla!nsé%sicﬂtd\’jng a hjwkea etmeofT llerséeem 49 asd ftlor bollagd membisnd@ may have
di nensi o | nf
coR P FHar T RG Forgen (orguE BLEREETRRL gRERCYS. aefloly 20,
sleB&B mﬁ‘l éBndOtﬁca ib?lclzz&fimri]ﬁﬁlfb& N nivgrHaes srosBSEtioOd) othdrrshaeSsincluding
an the base .assemly, 20 is formed fromt.o

bU‘hli*Ri liited dpn T5F1AREIE, MRS g é@agls A oty geQpgticl and

noﬁ’%eé"rﬂé’crl&h esHRpkd. ardlsdTeib Sasel Qs&ﬁﬂﬁlsh ayemeP HeaprefibBcated and or

circular cross-sections. It should be appreciated that
asseimbled s theaivstetasion site, Fgrcb@v@e b@seaaﬁaemm Wordinfprsemapyagmber

PSP BBRT i P i BB ) S,

e.d Eteéingl e, and any ot her geonetrlcal and ’
non-geonetrical shapes. Al so, the base asserrbly 20 may
be prefabricated and or assenbled at the installation

si t gy h&le vidReotasiastalfsiontthe/bolldrd A8emMblgraf@IGNIA having a
menber (30a, 30b) and renovabl e bollard penber 10

Plldrdrrtpmi)fseebal’sné%r isnosest thicgmnest e hgiehassamply &9 &g adef-eFé base
asniblie 6' d?x l%llf g‘@fwok Iﬁcﬂvlsﬂgﬁ)@ﬂdé tn'x Qﬂe LR&mAoH! &hh several base

asse urality of rebars 104
asﬁ&nﬂ;ﬂxesm tmaycbaneehgeal Hesen asd espoted 2part droalj ansepitother by a
0. A shallpwtr ench 0
o A o BB P Sl POV 8 g on e
irphétdngpteqiiRideiftheifstalipidaed apart from one another by
a predeterm ned distance. The spacing of the base
assenbl i es 20 woul d depend on the inpact rating

r equyiyl&dsdls éérﬂﬁés%tﬁé b g@&‘ suchBat MRS LredToRBRbMtERendblrs (30a,
are arranged such rei nf orcenent nenbers
30pp 6@, disposed generally along a path expected of an impact but opp031te the side of

the bollard assembly receiving the expected impact. For example, if an impact is
expected from a direction or path X towards a first side of a base assembly 20, the
reinforcement members (30a, 30b) may be disposed generally along direction or path X
on a second side, which is opposed to the first side of the base assembly 20 (see FIG. 2).
When a vehicle traveling along direction X strikes the bollard member 10, the bollard
assembly would tend to tilt in the direction of the impact. Without the reinforcement
members (30a, 30b) to resist the tensile and/or compression forces resulting from the
impact, a sufficiently large impact would topple the bollard member 10, dislodge the
bollard assembly and eventually allowing the attacking vehicle to penetrate. With the
8
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30b) are disposed generally along a path expected of

an i npact but opposite the side of the bollard
W@ s®eoloys recei vi ng t he expected inpact. For eRERPGEH07/000036

if an inpact is expected froma direction or path X

towards a first side of a base assenbly 20, the

rei nforcenent nmenbers (30a, 30b) nay be di sposed

N | A r " | .
reiffERERR M AOAT A, SO5 AR ARG o (B A1t EER0ALR difosic o
theaagpeobd ympdt,(the eeiBfdEen?nt maheersa(30eh3 @) eprovide @l larggr effective

al ong directjon, X str.ikes bol | ard .nenber. 10, .the .
bagiofiPR 1 TESSe i1 PRABLIGICE Gh) Proy IR fipe o Bifventing
disRfdgbientioMBRBase MsbRBN 20t NEhebAbYsOratIR0 imdVRi IR eSarfag @& such

b) to resist the tensile and/or conpression forces

30D) ! ,
that &g pndsidg of thameinfercempnt cnemberss(3%30Pkate spaced ppast fromsdiacent
e the bollard nenber 10, dislodge the
ba%%g%eg}bg@gg%enbl y and eventually allow ng the attacking
vehicle to penetrate. Wth thereinforcenent nmenbers

30a, 30Db). I d | f the.bollard |
gpp@??%cgr%t@gzoﬁ\éh é@%gaéfé{}%‘ﬁf‘inggg ?SS?"H%‘GF gﬁlaﬁ/?t'éer félgtﬁérﬁet%aXced by
colfRIIRY SeverdDBase 3L Hicd 20 G pRovideray@hesé gstallutorbRadng a larger

area to resist the inpact force and fhereby mnimzin
effegtivebage apRIwBIcBVR HIP HifTeRse Srfdiébrede TBiS PUFRYSEAng or more tébars

1023@5&'@:%?%?% fﬁ%ﬁﬁ?ﬁﬁ‘o%%&@ﬂl the AflerRYiaf 9P 6 A hRGRHbase

ree e 32 of the reinforcenent nenbers
asseBbdes 30HeeaFlss.sHac &be aghars 194 omy dutj tevwyeblyagrefixedly arranged

assenblie 0. lnpa tin n | I, at |
507 B GefRor, TR M he P52 Ay ol rons
inte@MYAREE platks L6V Aljachasllassasthbles (2@ KIiGspt Avinde2)a Addtional
cohesive installatjaon havin

a larger effective base
rebarse AP AISe Be piavifeddp @gageégll%geéﬂqq%wipr dﬁrsctlcm igtersecting other

el RO8E. TIRNGarfus Rinfort&R&H Had040 MhirsB& e s @dsemblies 20 to
through pertforations in the internediate plates 26 of

praxdiiae eninfdyesle favsdatinsl pass feghe destaliation. Hyhenrgae g pgre bollard
104 .nay. b ' r ] :

A BT PSPty L 458kt Brvdnge e el e

th@ extiatigel bast: hrcalfgimédibyetheeeinfrenpnades 32 tntafcoamtictieg wrious base

RO P SSRRTTR R 33 ot Ao E b AR s s

asRAHIRH 00 nssediin 8 ¢lgiPPoridigah&etdl] 61§l hbete, bshblesfoltion is
The various reinforcenent bars 30 intersect the base

progdehtolrestiginapovesngsi of fhg bollard assemBliesed f oundati on pad
for the installation. When one or nore bollard
assenblies in a conpleted installation is struck by a
vehiAd and when reypixed, the bdilat mdmohessi 1§ onay be secured to or removed

from the base assemblies 20. To secure a bollard member 10 to a base assembly 20, the
bollard member 10 may be disposed in the sleeve 40. A threaded bar 44 may be inserted
through the bollard member 10 so that one end of the threaded bar 44 is received in
engagement with a coupling socket 42 disposed in the base assembly 20. The threaded
bar 44 may be secured to the bollard member 10 by a fastener such as a lock nut 48, hex
nut 48 or any other suitable fastener. Upon removal of the bollard member 10 from the
base assembly 20, a cover plate 52 may be provided to close an opening in the sleeve 40

9
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t he enl arged base area forned by the reinforcenent

bars 30 interconnecting various base assenblies 20.
w@revceodne network of reinforcenment bars 30  PCT/SG2007/000036

i nterconnecting various base assenblies 20 is encased

inarigid bonding material, e.g. concrete, a stable

foundation is provided to restrain movenent of the

o B8RRI, el BRI A Ao e B o
3Cassenblies 20. To secure a bollard nmenber 10 to a base

assenbly 20, the bollard nenber 10 may be di sposed in
the sl eeve 40. A threaded bar 44 may be inserted

t hr pgdhdifieorPlk | cBhditioRSRhe ltSlatibhste, anRighp df tHe didtoe 40 in

t hreaded bar 44 is received in engagenent with a

relggionpioi anlapight oif she bgze @S@p@beao meytheevapad e Ad dasiastion sifes where
the g]?nsoltegg %cglgggnp 81# 4 ERh B l%ecgg 'hgglng gti(fh@ &1dR0k |4@r(ijISL) may be

Yeher s 48, he
appl'Sxm’(atedl}ﬂ)erilh&;r tmuhélgl’ﬁl Gig‘Aasctfelhe rbasd:JpaswmbéyT['N)alsudf aB he the

ol | ard base. assenbl a_ Ccow.
e Py oo Aot By et 3 ohbUBI Gt iy 3 firallaton
surfdc@erseartigOglohad atnﬂeth'ené}to@{lét@hl @é’ptlmiy rﬂ@tﬁeﬁfmted (e. g bridges,

subst anti al flush with an_ adjoining surface %
highpays)3thp he{gég@ﬁﬂbp gy (st B be suhskangplly grgater than the height

(H;::},QSJTQM Bk Qe ﬁﬂ)ﬁ@?Z% ?seQ?*IQhEAgf 1l 1€ eﬁlb@@ﬁﬁmf"@f FIGs. 4A, 4B and

lation to a the base assenbly my be’
4C\mherethe ivdtallatien sitd (atg bridgsi 1083 hasreethizkndse péaboslt P48 4n, the height

%t LAl on s)?g(q%]ﬂg atg'&e% eﬁgﬁ%‘x‘?ﬁa}?g cr)]é %1% ;htas OLSS%lﬂgly 20 and is

lesbﬁltgéht thé Iﬂa/ght &ffthé hendvable baﬁaﬂn‘bénybeZOO que gream slectd D height
enbodi nents of FIGs. |IA IB, 1C and 2. At .installatio

in sqlation ol beight of e base atemRlH} sde @quédeaPoéfaPBergliesiFﬁ&O aflow

T e Ty A e S

may be substantially greater than the height (HBA) of

the.base a S& y (sge I dj

of P & R TSt Ian ar s orE the IO TF PR BRR st
mdyEbesecittd Bg@edDRjoplpdate a2 bl & kotess plafe Zbafiatbate a&semblyt%)e Due

hei ght of th sleeve 40 is subs anthallﬁgﬂ @ate‘4 Egﬂ base
t0 5He RBRENIS ofe (HEVH A0emaK ENBTYTIB R bolier) oh dpe bas
asdci® 11126, 9RLs1R%e Slppokt Wb b€ nhQ ok sV dearddatingPhe Bdi@dm plate 24

greater sleeve height in relation to the helggé of
of tthrebdsa geseamblie b toysepareaslopigt portion @bthy SreEpdP to Hiedwse pgyembly

ZOallk%%ggﬁlgﬁ gﬁu ggoxjt i e{ %gqqluﬁfatédha% A RIRVARbSlar member

'ard tt asse
but may take other forms in other embodlments In addition, the sleeve support member

50 may be constructed to allow connection to an adjacent base assembly. For example,
the sleeve support member 50 member may be apertured to receive rebars 104 there
through, in which the rebars 104 may also be received by another sleeve support member
50 of an adjacent base assembly. The rebars 104 may be fixedly attached to the sleeve
support members 50, such as by welding. A layer of paver material 108 may be provided

around or on the top plate 22 of the base assembly 20.

10
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In the enbodi nent of FIG 4A, a portion of the bridge

102 (e.g. a planar slab) may be secured between a top
w@k@rmeI®28 and a bottom plate 24 of a base assebP®l/gGR0D7/000036

Due to site constraints, the sleeve 40 nay project

fromthe bottom plate 24 of the base assenbly 20. A

sl eeve support nmenber 50 nmay be provi ded abutting the

P18y BB 50 R v

megider l(lﬂlrﬁiaﬁed ‘c’h%reut hd‘h@lcewmg&nmhmmmlmml‘e th® boldard member 10

t0 Benkipe FarAPIY ROGERGRC ditb oM Han iz P R G- Phe. FIG 4C

iI3R8Y £ bRV bIRIRAMoR B5lYard %e?rﬂﬁﬁtl@) Wid ﬁ&blﬁgna @b‘l'e@‘fdlate 52
connection to an adjacent base assenbly. For exanple

therdme dihe soecrqiap 52 tclosesrineapesin e riw tyesleekia 0 beprapide ehbsgiantially
AuliPi BECL NS h SBRITnd bl o bR, vhi cp Lhe

e receive anot her sl eeve
support nenber 50 of an adj acent base assenbly. The

ebars 10 e f.i xedl attached_.to the s e
supﬁog?neﬁén‘:ﬁ@%/@g% mgﬁg?.gvgsplw ‘WBPEIE’ . SRR, oiat a site is
deRAVES amlgws alThd Qfte Weﬂ&%ﬂ}i)é&c@%m%raoﬂ#&@h @br RBeiliAg the base
ate 22 of the base assenbl FIG 4B

aSSF?mBh@ﬁt 2@t d3imenpigsse of theetiench \wléfdemrg om A height fgquared of the
boﬁa?gsp \éﬁgtgn? balv.af Q%E&Hpﬁa{se ]agsehﬂ])aig.@%d) ﬁ? w%g &5 %r%dlm-gﬂﬁons of the

chanl to secure
bastel*ussd:udﬂg 2asawnielnfor2@menh yndpebetsh@@08.afib) asArt Hhaistrative range of the
i|lustrated for A. FlI 4C | | r at base
dergh SEREEPIDBYFng5 BB Eabat HtgoRh % BBAig = need
for“déb‘}@ Exdv@ichs D DptibRAIBOR levilit matesbl, Phohtad cbRcrete OB b@provided
pening in_ the sleeve 40 to prOV|de a sub tantially
in ﬁheugw utor fosm aniave! afasejfen pasHgngallation ofdhe thage assemblies 20.

Sub{éﬁﬁ@{tﬂyat&'ﬁ\%ﬁ‘ Ei ﬁfagﬁ%&ﬁbaﬁeatslé‘é?x%lﬁg ZOnﬁﬁf‘le'aﬁlﬁnQed m the

ssenb i es at a siteis describ
treacsh 4nd| slepamted he psepde@rmmeqb dspacemhtb yree riads\ At df) rﬁlgenaremforcement

trenc ece e
eﬂbﬁésn(go%g%bg]spatc% N a W@u‘:fna %gie egg &ﬁbq%s égh eCl)pélﬁ?ally, a small
anfgeﬁtu{)f e&qdﬁnﬁ;le trhey b@lﬂr@ﬁ&‘ﬂ atSthisc istﬂge betserethn ladg aesembhes 20 in
ase asse L es as wel | the d nsj
poBiah 188 SHBRKLY 26 ??dasﬁ%?li‘#eé%@éﬁé‘ma“ gha? éft?af resr@‘bf ement
mefbeld (363! BALY ¥R &gl ©f retslgtealgfflﬂf)ibt Qfxp@ctécf &aAN a PR¥determined
range from between about 0.20 mto about 1.00 mto

dirastisind More pertielerlnedp fastasinderrement ragsebesidey yhich has one end
att%c%l\é(? k&e&? bR %Eétn%l}' 28 ld&ba ?\gbagf)ﬂ B30a P gg Ry kdfdhe base

orm a ace
asdemblyal0, ad spanedaefpatttfmnbammlsgmjtdeniézas@@ssembhes 20

Rebars 104 may connect the plurality of base assemblies 20 by providing the
rebars 104 through appropriate perforations in the base assemblies 20. The number of
rebars 104 and their arrangement would depend on site conditions as well as the desired
impact rating required. A bonding material 106, such as concrete, is then provided to fill
the trench as well as to anchor the base assemblies 20 to the site. If it is desired to
conceal the base assembly 20, a layer of the bonding material 106 may be provided above
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Subsequently, a plurality of prefabricated base

assenblies 20 may be arranged in the trench and
wG@epangmesl by a predeterm ned di stance with freer/sau®7/000036

32 of their reinforcenent nmenbers (30a, 30b) spaced

apart from adj acent base assenblies 20. Optionally, a

smal | anmount of concrete nmay be provided at this stage

to S e.pase assembl ies .20 in position. The
thep{%B Pgalttef %@ Ogg‘eg’ggeeaséggn@m i éliuséey G dnay) rrfl%?gtéﬁ‘&w%‘?ﬁ’c%5 £Rdp about
6.0 &re but is abiiarMRNth. BIHeRYSe, (30R dedRID0 AR BE tPYIRE 2 Of the
resi st an_inpact expected from a predeterm ned

baggy pwsepplyn20 wysle Wiy en adioining surfase, ther Bending miassrinkr@htshould
ERAEREY bl@evitéd 6RIyNA%H ! Spti

o assegl I yq%(())wand aygﬁitégﬂﬁmﬁ ﬁ@g@%ﬁiﬁtﬁg;)gsee%s éenE@ % govx%ti? nally,

paveromatertads ¥gnayabspabidgd 20pnd the bpsasstndpias 20.f r om
remai ni ng adj acent base assenblies 20. Rebars 104 may
connect the plurality of base assenblies 20 by

pr oWinng is hdesiredas Snstil#t the eeduSAbIB PBIIRRY inddnSber 10, the bollard
nlpgrggratlons in the base assenblies 20. The nunbeéer of

Q maysarsanged puthe sieeva g st thigededbarcidepravisad dhrpeeh the
bofi& !
B R b Mhur 37 O HREadeTRRCA b nUplr sopler 42
at thechasp pesointibd2Q. 0 A wippet ked of thechreadednedr| 44amay be anamat to the
ies 20 tg the site. |If it is desired
ool 8 SBARELTO R bableRReh Anh IS il 4" ghE pREa iember 10
mdydonh pgt ohkteset Alrnibl, inelydipg bpr wotildddaboM@b R st Ofignage posts,
b gla e ﬁg of the baseﬁg senbly 20. This layer nmay range
u SrPeBCles PRGSO 0 cm but is not limited as
such. O herwise, if it is desired to have the top
plate 22 of the base assenbly 20 flush with an
adj 6eripin ga@@tmaé@,thetalbevqogﬂndﬁaﬁgleﬂmd araydie ré@uredtin thednstallation

Wtlell oyid nl:y. | suf r.oyndi 0

of FRE SR EMIRIEH B ERG O Bkt i S e for
dispeging the irasy ademibh¢so2nhay Ibe athsmglhhsieAlsessoddd. pAR e thd base

Is.desjred.to install the r vabl.e boll ard nmenber 10,
ossp RG] Y e ERBRiCHSS T fo T AU & i Poobligm plats
24p8sige. HukRad ethebas 164 amRdedicd e kébapual hiebdBol REAto connect

menber 10 to engage a | ower end of the threaded bar 44
the,jleene sunpetipreambesnekelthe basgessembligsade assenbly 20. An

upper end of the threaded bar 44 nay be secured to the

boll ard nmenber 10 by a fastener such as a | ock or hex

nut It48to Bhendsodtdat thanethdreambbinmamys Wik e gapatenofo thbseesdkilled in

furniture, .includipg but not.limted to, np_posts, .
the 45 Helb B B oF Biecitea Peionefich Bctich of eF rBSeh} Gigpntion.

Fubthdhore, certain terminology has been used for the purposes of descriptive clarity,

and not to limit the invention. The embodiments and features described above should be

considered exemplary, with the invention being defined by the appended claims.
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Certain variations to the above general nethod may be
required in the installation of the enbodi nent of FIG
wa2oodog1or® site conditions. For exanple, the tPenst2000000036
di sposi ng the base assenblies 20 may be a through
hol e. Al so, sone parts of the base assenbly 20 may be
prefabricated and attached to other parts (e.g. top or
Chg piktom plates 24) on site. Further, if rebars 104 are
esired, the rebars 104 may be prOV|ded to connect the
sl eeve support nenbers 50 of the base assenblies 20.
s to be understood that other enbodinents will be

It i
1. AB5S°0IRY SUURIFEES skilled in the art from

Congivd®s akdrbly Mavinger Spaei fhirgal thewinaadl proalling e bede drbein a
present invention. Furthernore, certain term nol ogy
dwﬁﬁ@nﬁ@@ﬁab@@ﬂ“ﬁ@Wu@ﬁE”ﬁﬁﬁbﬁgbs of descriptive clarity,

and, g&}epnhgrﬁebmnbsrﬁ Bﬁgwem bQfRevel gy enbodi ment s and

f eat escr above shoul d be consi dered
exeaffirginyinforbanhent menitrey etisdhed thBieripselessembly toyerddrge the base
isin
oref BR8P R e o i QP b e E RIS, ifeBry wieh o
bolir & Hegbegtodeheeivedlig thel sieee.di rect i on general |y
per pendi cul ar to the sl eeve; a coupling nechanism
di sposed in the sleeve; and a first reinforcenent

2. m%ml%l baahed 11 Whdrbig thosRe 8RR WbnpRs@Hnal@8mt fRngement

base area, wherein the coupling méchanismis to
cmnEWW%ably engage the base assenbly with a bollard
ﬁf;ﬁﬁ be received in the sleeve. 2. The assenbly
a i wherei n the base assenbly conprises an
I-beaam@mpbmgem@nt conprising: a top plate; a bottom

plate;, and . an internediate plat u rtin eto
D) aPe HTARE BB ORParaE D GReras AR M HoBEoh Hiee herin the
to;ﬂﬂ&t% QA BbteInepRRtnt g ianrﬁEdﬂEl@ iphl©arp bAded tEthakleaedhed
to the sleeve. 3. The assenbly of claim2, wherein the

coupl i ng mechani sm conpri ses a socket which is to

3, ggﬂ% ﬁ%ﬁb@;@ﬁ@@ﬁgﬁ%eiﬂ ORI iRPmRA an RELY iR efY sédkEt which

is to réceive in engagement a coupling bar provided by the bollard member.

4, The assembly of claim 2, wherein the first reinforcement member is attached to the

bottom plate.

5. The assembly of claim 4, further comprising a second reinforcement member which is

attached to the top plate.

6. The assembly of claim 2, wherein a height of the sleeve is approximately equal to a

height of the base assembly.

7. The assembly of claim 2, wherein a height of the sleeve is substantially greater than a
height of the base assembly, and is lesser than a height of the bollard member.
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4. The assenbly of claim2, wherein the first

rei nforcenent nenber is attached to the bottom pl ate.
wG200The9zssenbl y of claim 4, further conprisi nRCESG2007/000036

second reinforcement nmenber which is attached to the

top plate. 6. The assenbly of claim2, wherein a

hei ght of the sleeve is approximtely equal to a

hei ght of the base assenbly. 7. The assenbly of claim

2, wherein a height of the sleeve is substantially

8. JheadsemblylvaRt]aim NeivBbtkeinGhe i@ mBaBR A BRI MratddNg réckive a rebar
| esser than a height of the bollard nenber.8. The

these thwoMahy of claim 2, wherein the internediate plate is
perforated to receive a rebar there through. 9. The
assenbly of claim2, wherein a length of the first

9. rdienpssmbéynefidlaimedyivdiercirsa tpngthtofithet fivatremforeengyint neinbiehis greater
e S Ly, 10. The assenbly of claim1, wherein
the{%ﬂd:le%égg{a%gé%qs?m&'t her conprises a plurality of
| - beam arrangenents conprising: a top plate; a bottom
p{l‘ﬁte; and ?\&Pl,ural ity,of internmediate plates arranged
105 %?FSQH@W@ iR 1o Hbeigifbths dase asenhly dwither Gemprisss 9 piwality of
IR abBfg ARl highg: 11. The assenbly of claim 10,
wherein the sleeve I's attached to the plurality of

i nt erteiepletgt e pl ates. 12. The assenbly of claim 11,

wher, ei lurality of internmediate plates are
perlgg%f)g?ﬁég)%t% a?iécei ve a plurality of rebars there

t hr apdirality Df inférenedmseptitey awinged ai a1 dngle Whig b Mothke to support
hcoug&ién nﬁcgani sm conpri ses a socket to receive in
theag ‘h%’ﬁ]tt S OUMEHPIRg bar provided by the bollard
menber. 14. An installation conprising: a plurality of
base assenblies disposed at a predeterm ned distance
11§ Them asprmbly oetheleim elfe hwhstein Hbe legvel is tajtagfedbtes ghe plurality of
int%%%@éﬁlﬁés.ha"i ng a sl eeve disposed therein and

12. The assembly of claim 11, wherein the plurality of intermediate plates are perforated

to receive a plurality of rebars there through.

13. The assembly of claim 12, wherein the coupling mechanism comprises a socket to

receive in engagement a coupling bar provided by the bollard member.

14. An installation comprising:

a plurality of base assemblies disposed at a predetermined distance from one
another, each of the plurality of base assemblies having a sleeve disposed therein and
providing a base area in a direction generally perpendicular to the sleeve, wherein said
each base assembly comprises:

a coupling mechanism disposed in the sleeve;
a first reinforcement member attached to said each base assembly to
enlarge the base area; and
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providing a base area in a direction generally
per pendi cul ar to the sl eeve, wherein said each base

W@ s®enloys conpri ses: a coupl i ng nmechani sm di spPSESG2007/000036
the sleeve; a first reinforcenment nmenber attached to
said each base assenbly to enlarge the base area; anda
plurality of rebars connecting the plurality of base

pasd BuleRRy bF pESER Einteha e Ao o b Epefifien ) rosain «

monvesieai of thdyplufaliyséf Hagd nEanBIRIENT rrenber Of Sald each
base assenbly includes a free end spaced apart from an

adj acent one of the plurality of base assenblies. 16.

15ThEhel insthBdtloat dritainf lﬁlvﬁieﬁgu}ﬁxe ﬁ‘%{e fﬁ? fBrcteHl@ntf 111151’?1[)? ocf said each

rei nforcenent nenber ‘i s di spose an ex
baggi aseenpblp ingdpdeg s freppendt spaced. apitt dironn st aﬁ}haﬂnt one of thelphirality of
ba&ﬁmx%ﬁﬁf?'n a first side of said each base assenbly is

to recerve the inpact, and the first reinforcenent

menber is disposed on a second opposed side of said

eagh asf ass 8.. The installation of claim15,
16\ma@}"e‘i“ﬁ A latjon %’Qﬁﬁ%bai WhEiB AP g gRiBEorsamens angmbse dgrdisposed
aloAp A BYSIIRALII€OHaN dfahflpack top plate; a bottom plate;

and an internedi ate plate supporting the top plate and

the bottom plate, wherein the top plate, the bottom
I [ [ lat.e. r e at d to the .
1 SaR ol e 1 B B B R R i
receiyapld ingpant tah@th%fﬁmtcmmﬁ&rbmt aetiek &t divddsedhod @ séREeiopFosed
Smeofzigqgggpnt a qﬂupllng bar provided by a bollard
¥ M Nt al 1 ation of claim 19, wherein the
internediate plate is perforated there through to

r%ﬁelve the plurality of rebars. 21. The installation
EI‘%FW%“ of ¢laih &9, Waswgin isai egcabase esnsmbhetorimisee ae beam

%ﬂx§ g@gﬂ%d to the top plate, and wherein the
first rei ement nenber is attached to the
a top plate;

a bottom plate; and
an intermediate plate supporting the top plate and the bottom plate, wherein the

top plate, the bottom plate and the intermediate plate are attached to the sleeve.

19. The installation of claim 18, wherein the coupling mechanism comprises a socket

which to receive in engagement a coupling bar provided by a bollard member.

20. The installation of claim 19, wherein the intermediate plate is perforated there

through to receive the plurality of rebars.
21. The installation of claim 15, further comprising a second reinforcement member

attached to the top plate, and wherein the first reinforcement member is attached to the

bottom plate.
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bottom pl ate. 22. The installation of claim15, wherein
a height of the sleeve is approximately equal to a
whedogle19e8 sai d each base assenbly. 23. The  PCT/SG2007/000036
installation of claim15, wherein a height of the
sleeve is substantially greater than a height of said
each base assenbly, and is |l esser than a height of a

bol I.ard menber. to he received,therei 24. The.
22, GRFIAERD 4 e 2y WrFe SRk PSR S iy caual o
ahaFMfo@kéiH%adhfbab@%erﬂ&?enb' ies further conprises a

sl'eeve support nenber secured to a | ower end of the

sl eeve. 25. The installation of claim24, wherein the

S r HE ' eater
2 S BAHRAPY! AETIS heRR g eLrdg tiosuiaaiil o
thah nditight off Saisheach baseaisendBy, antl s kebser than aljwight ofia heltdsé member

is to formpart of a street furniture. 27. The
to t?enrg‘ieé‘(ngﬁ‘?r@ *of claim 15, wherein said each base
assenbly is installed within about 1.00 m bel ow grade
| evel . 28. The jnstallation o c|1ai m 15 V\,herﬂ)n sai d bli
24.c 3bp insipdlations SEAIITY 1PuPPeISH %‘H{ﬁ:ﬂ“ L heyplyrality pf pysegpsemblies

quhIeP@o%Br@Eg ANERNbSorEABRbESEAZEd B 2 18ReddldTtheklQtt om
plate;” and a plurality of internedi ate plates arranged
at an angle with one another to support the top plate

and t.h tt o |.at . of | Is
25 o S g oh R R4 s B G0 ioppT it if Berforated to
recBid6 Eheatmentyl dfesbarnthbfeehionginch which are separated from

one another, the plurality of base assenblies having a
first reinforcenent nmenber attached thereto, the first

26" GhB i EARABNLE BRERES, WRMEAGhSbJIEE mRABeS 336 dekne pat bf a street
froman adjacent one of the plurality of the base

furadwrenbl i es; connecting the plurality of base
assenblies with a plurality of rebars; and encasi ng
the plurality of base assenblies and the plurality of
271 efigr igstallation of claim 15, wherein said each base assembly is installed within

about 1.00 m below grade level.

28. The installation of claim 15, wherein said each base assembly further comprises a
plurality of I-beam arrangements comprising:

a top plate;

a bottom plate; and

a plurality of intermediate plates arranged at an angle with one another to support

the top plate and the bottom plate.
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30. The nethod of claim?29, further conprising:
di sposing a plurality of bollard nenbers in a
w@bkawradioryy of sl eeves provided in the pluralitpCDSGHAYR00036
assenblies; and securing the plurality of bollard
menbers to the plurality of assenblies using a
plurality of coupling nechani sns provided in the

pl ura | eeves. 31. The nethod of claim 30,
29. mﬁe‘?‘%t&‘ﬁ&gﬁ@s? %Wéhcmlsé{lghel ght of between about 0.20

M t prak@ulirehc®0 m 32. The method of claim 31, mhereln
the plurality of bollard nenbers is to faorm part of
st r &isposingrmpluralisy o’ébasem@emhéteh@uth?ftrf‘élrz%uwhl‘énarevm%ﬁeﬁ from

one ?ﬂ&gﬁ g 8;&?8& LK Bldet % %bl&@%v?%sg Nk ?ﬁnf%&eﬂleﬂt member

ars urt er conprising providing the
attarahw aﬂetetq; tlof firsetednforcementugembdrhaping rdidet gndobacidegpar from an

d of cl 29, furth
SRRt Pib e b He SREPANTE . of ol eeve. support
e Nhihscting tRESIufatityl bfbapd atk@hbliey vafh aylealigoftrebaid)and

plurality of base assenblies
encasing the plurality of base assemblies and the plurality of rebars.

30. The method of claim 29, further comprising:

disposing a plurality of bollard members in a plurality of sleeves provided in the
plurality of base assemblies; and

securing the plurality of bollard members to the plurality of assemblies using a

plurality of coupling mechanisms provided in the plurality of sleeves.

31. The method of claim 30, wherein the trench has a height of between about 0.20 m to
about 1.00 m.

32. The method of claim 31, wherein the plurality of bollard members is to form part of

a street furniture.

33. The method of claim 31, wherein connecting the plurality of base assemblies with a
plurality of rebars further comprising providing the plurality of rebars through the

plurality of sleeve support members.
34. The method of claim 29, further comprising:

providing a plurality of sleeve support members to secure the plurality of sleeves

to the plurality of base assemblies.
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