REMOVABLE BOLLARD SYSTEM AND METHOD OF | NSTALLATION Field of Invention The
invention relates to an anti-ram bollard assenbly in which the bollard 5
menber is renovable, and to deploynment of nultiple renovable bollard
assenblies to arrest vehicular attacks and prevent penetration of the
vehicle. The invention also relates to a nethod of installing a barrier
systemconprising a plurality of renovable bollard assenblies. 10
Background of the Invention In recent years for security reasons, nany
prom nent esREMOVABEE BOLLARBSYSTEVEANDMETROD OF ST ANDEERINES,
convention centres; public transportation hubs and other perceived
terrorist targets have been equipped with barrier systens to protect the
est abl i shreieldsfinventinehi cl e attacks. Especially if the vehicle is

heavywei ght or ving,. 15 hi gh speeds arrying, expl osives, the attack
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| ess aestheti¢ system 20 Barrier systens enpl oyi ng conventional boll ards

may be nor&s fhetic. However, due to their small formfactor and

wei ght,. conventional bollards are useful primarily as a barrier. In order
to resist large inpacts, the conventional bollards usually require |arge
and dekth LBaskaround of thednventionvat i ons to anchor their bases. Because

utilities trangiy&shtoPeadd &t &%uﬁ&%ﬁsﬁﬁs?ilﬁaﬁyl .r&ﬁﬁwnt‘r’]\?t&gisiﬂﬁ&?ss s

communi cations lines are 25 oftenh buried uhdergrou eep excavation to
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excavat i OnkRYsRsivel REMAL @fok habl bleh teHuiS S WhiB Barried i 0
pedestri an trg?ffg, and oft ﬁ&rggilfgfﬁ%ﬁ%hﬁgggﬁgggiﬂé@#%%ggﬁﬁggg%e. Many
convent i orfaleblishments fomayebiqhertiagkre rfispedialiy if s vellitle hs hetyywdighttve meaing| y
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they 1 require a deep ess to store t ing a deep

recess, however, may not be
Various barrier systems have since been employed with the intention of protecting

buildings and structures from attacks, Metal or concrete barriers may be erected around a
building to obstruct vehicular penetration. In order to resist large impacts from speeding

heavy vehicles, the barriers have to be massive, resulting in a less aesthetic system,

20 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 boilards 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

25 often buried undergrdund, deep excavation to install bollards is costly and time-
consuming. In addition, deep excavation causes disruption to uwtility services,

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

Many conventional bollards are permanen;r fixtures which may not be easily
removed from site. Although some conventional bollards may be retractable, they
1




possi ble in structures where an installation surface is above ground and
has limted excavation depth, including but not limted to, bridges.
Further, these retractable bollards nay not be able to withstand | arge

i mpact forces. 5 Sunmary of the Invention Enbodi nents of the invention are
particul arly advantageous as the renovable bollard assenblies may be
installed in very shallow trenches wi thout the need for deep excavations
that would disrupt various utility lines buried in the ground. The depth of
such t r enclii@grerpedecp Eecas e stote. the bﬁléfdsl Bryidings deep Frsessphravsven aay ngt e . e.
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assenbl y qggﬁggﬁggmgﬁggﬁgggﬁggég%%Féqgngg | east one reinforcenent 15

menber atta , and a bollard nmenber that is
renovably engaged w th the base assenbly. The base assenbly may be
const r uct eShmmayesfithemvenatjen i ncl uding but not limted to the foll ow ng.

The base asse incl ude a sleeve fo d.therein to.receive the
renovabl e bol r?f%bo%&r c-,ﬁ %ecl%aﬁ‘ﬁ%émn%aé%cgkfmgrﬁd AEHEUS B g‘ﬁ&ﬁ'@ﬂvaﬁ%}? t he
sl eeve t o boliamiviaskdnyblien grag de tifseallod lin agrg shatlshvetrentitestwithobiathe naabfalbep. 20 The
base assenbl inclu one or,nore.l-beam arr.angenent 0 i,ch. t he
oreeve maretsata hleiid afB il Wink PETR-BRE M EO A o I ek
?t tached tsuch halclh%miay Bsstﬁﬁ]ibil.!b ok Jegs. aY' €l thé angact raeifg gn:gnﬁaimb fxingm& away
romthe base ass to .enla a e area provi t he pase
hssanbll. oHEn oe e teuanne HRURH) Soermien oyt Po SRS VR EUN R dbar s f or
connect i Ngholidida oL 5inilaeHem st s Thie Say B6 adised 8Y REidud fongewhedinarat of the
I nvention, B a IHraIity of spaced apart base assenblies may be deployed to
forma coH®8§P&di nstallation. Each base assenbly may be arranged such that

the free ends of the reinforcenent nenbers are spaced apart from remaining
o strike_.a first side

of the 30 bol Ssegg@ﬁ%’sv@lvggﬁaﬁ S DRSSO Cﬁt\r@%tﬁe&ﬁr, ong rgplEreRe¥enhl y i s
arrangeyl tfehcer@ithdh8d tokhe base assembly, and a bollard member that is removably engaged
with the base assembly. The base assembly may be constructed in various ways,
including but not limited to the following. The base assembly may include a sleeve
formed therein to receive the removable bollard member. A coupling mechanism may be
disposed in the sleeve to removably engage the bollard member to the base assembly.
20  The base assembly may include one or more I-bearn arrangements to which the sleeve
may be attached. One end of the reinforcement member may be attached to 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. |
25 -

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

30  bollard assembly from a particular direction, a base assembly is arranged to have the
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rei nforcenent nenber generally along the sanme direction of the expected

i npact and extending froma second opposed side of the base assenbly.
Rebars may be provided to connect various base assenblies to forma
cohesive installation. Wen an inpact strikes any of the bollard nenbers
installed in the base assenblies, the inpact force or load is 5 effectively
transferred fromthe bollard nenbers to their base assenblies and

di stributed _anong various base assenblies in the installation. As and when
requi r ed, 'FiREresEIent pembeg geverallyalpng dhe aamsy dipctionaf theesxpeciad impeeninly t o
permi t _pengichdihl; 4dm A&m@asedqgem{e%&%mxﬁtﬁw sfﬁalwﬁé\gaé&odes' gned

to enhance the Tlexibility 10 of the barrier installati"on’and to increase
t he i npactCopnset Ysiogs bage gasempliss tp farma qohesivaringtiliationt Whenei irgpactstrikes

si gni fi canhl %t iHRWoBAAG b S indBAS RNE: B ! ?JE%J her
advant ages %/’vill be appar entr tﬁlpon rleadi ngetg){}&?ﬁgs’fgﬁﬁgﬁ?\g e‘%rgllg?del

descri gt i ¢Heetivgly trangiernd Spmithebdisgbopmbarsitodheinbasg ssseblidBrané flisBdstedi pt i on of
the Draw ngsnEhGioukAl i noinstallation of a.remvable
bol | ard asseggl y’°'§cca§?§|%ﬁ‘§{’l?éka) n\élﬁ%\/\ég 1(1) |1r1r'e$S %Ifj the T ‘{}Eeeﬁ’t fih ﬁbgﬁ?—tae 1B is
a side vi ewpmber mEE b restoxked &oindhe e FEba@blyl . pelhiGpentation. anot her si de vi ew of
the installation of FIG IA 20 FIG 2 is a side view of the installation
of FIG A having a plurality of rebars disposed therein. FIG 3Ais a

si de view of t Aecondimtiabofthbssl dndothen &atndslaye ddsightd3o dnBence BeGlexditys a pl an

i t I I | v. of  FLG El G J I d i
vy or, o a6, SRR el T o bt sfae Lo 5o
is a si de_hwiegvtofsigﬁﬁd:qnﬁy aibtredse athe Withbisitns cofbibt: | iRolidrdTessbablisdc C Qg t O
of or1 & Rtset, v sl ABERRS Bl oF s i ety Eoelor e of e

vi ew of FreSiewl8 the bdvoeisteddiaaidgar d nenber and having a cover plate.

15  Brief Description of the Drawings
FIG. 1A is a plan view of an installation of a removable bollard assembly
according to one embodiment of the invention.
FIG. 1B is a side view of the installation of FIG. 1A.
FIG. 1C is another side view of the installation of FIG. 1A.
20 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. LA.
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
25  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.
30 FIG. 4C is a side view of FIG. 4B without a bollard member and having a cover
plate.




3 Detailed Description In the follow ng description, nunerous specific
details are set forth in order to provide a thorough understandi ng of
various illustrative enbodi nents of the present invention. It will be
under st ood, however, to one skilled in the art, that enbodinents of 5 the
present invention nmay be practiced without sonme or all of these specific
details. In other instances, well known process operations have not been
described _in detail in order not to unnecessarily obscure pertinent
aspects ofDeHisddeseniptiomei ng described. In the drawings, |ike reference

numeral s refer g hoSB B debtiptiay, nﬁlmeg»hé %E@iﬂctde@ﬁlf e % FHM flord *}poughout

the several views erence I's na ustrating
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conprises a fixed conponent and nmovabl'e conp conponent
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20 The ba east one a
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22, a bot tthmughloaitthewemhviea‘s | east one internediate plate 26 interposed
t her ebgt ween. The internedi ate plates 26 nmay be fixedly attached to the
top and bottom plates 24, such as by welding, to support the top and the

bot t om pl at es Réferehee ihenadervo didentA, ofB kidHC ilidstraliBe aadokGriewoUf an

I nt er medi 3 2 tes 26 ar vided.in the base asse and di sposed
subst ant i A1 A °é1p Adf CHYare elfogl AN ESHN ¥r?§?°r§’ﬁ5\?\t€v‘§}e erfl{’mdé%ﬁﬁl%f
appr eci at emi/ehﬂitmt dIHeereanIbierbdbtﬁrdl mdsexnbip dionipeisesp b afi:ad Q&nﬁﬁﬁh’ntbﬁ:dpé ovi ded

d be_di th t t her. In th
ase wher STBRDISRABEPIFDy r1E0 08 COTRITER STERS bPbyiHUTOL POORBE 8 |

i nt er msdi aleevepioath@r®ing ndyeddLori rSipfRER et métsd (32h3 1) @AiRe S toVthd Bask eSpect to
each ot her

assembly 20, The removable component comprises a removable bollard member 10

which may be received in the sleeve 40 and removably engaged with the base assembly

20.

20 The base assembly 20 includes at least one I-beam (or H-beam) 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 fop 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

25  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.

30 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 boitom plates 24
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30 The |-beam cross-section arrangenent is to provide reinforcenent to the
base assenbly 20. Morre particularly, the internedi ate plates 26 support
the top and the bottomplates 24 4 to prevent deformation due to static

| oading prior to | oading of an inpact. To further reinforce the base
assenbly 20, additional |-beam structures may be di sposed or nested
between the top and the bottom plates 22, 24 to provide further support
(see FIG 1B). 5 The base assenbly 20 also includes a sleeve 40 to receive
a renovablte psentadedormation dve toostatiecloading pritirdo ddadimgenf4@ impyctbelof fartherd i n t he

base asse 0 [ | t L. r ement. M

speci fi ca[@%?ortgehtggg ged\%%ae%g%? ‘rtzrgsa dg%\foﬁuneb yStélﬁﬁgg%@ag %Qgﬁg%seégr B??Eeﬁel di ng,

t o the topbepyeshéheon andibe beitonmoplaies 22, 84 Rprarddensitherasppdie(séafiGt )i at e

pl ates 26. Such an arrangenment is to increase the strength and stability of

the bollard 10 assenbly. An exenplary arrangenment is illustrated in FIGs.
1A, 1B,5 1C, 2 die b3sk dssemblpi2@lalsa ihcudes astedvofl tiecsive @ remd@blesholltirtlached t o

a bottom pl at.e d rteg. b opr j.nterned at tes, 26 at the

i des or . (nny 30 i, SHRRREKE 0 by b Wimed B RIS e8irEo1) 20 i il e
FI G 4A i nwitthihe -baam atraggechepio Mdre speeffichihe tiel sheve 48 thay beFikeigrattethedy f our

i nt er nedi at | at es .26 at . the sid ith al end .of the sleeve 40

proj ect i ngsu{e;‘hgso gwglfg‘gt ﬁ’é‘hﬁ&ﬁéﬁﬁegﬁaﬂg%ﬁqﬂm ?1%@%%‘6@1)%%? infermegigte 4A wi | |
be descri hsaled Iﬁl.l Sﬁcﬁranpa'feﬂgér?fmi% to inbreass higubitbn B aﬁaﬂma@ﬂitﬁbﬁ&xdetﬂaﬂ&rﬁm Eer
arran nts owi ng the bollard nmenber 1Q .t e _..integrated with the

| - beant-ar r*’é‘??a’@’ nynr?gwgléweﬁfﬁngﬂﬁeé’aq “ﬁ{aﬁgrm%ﬁg%dip’ng&?bgcok g dA irpyent i on.
20 A couplwhich AReRASdSINtheSslgpvo v ettadhad tebdioRplfe 40 akdsuppidal ipurengage a
bollard nenber, 10 WItE t he base gﬁ}ge ly 20, Various fornms of coupling
mechani s me™FESFAise Platst £6 81 Bowiden ot BB SHP YRt SAuthyr rzemploRy ATTeagEmeAhisexanpl e

i's shown iinudhbfed iBMIGVIAC I which USioh @h@ Borfio bfie Gle@GS4G g%'gﬁa%_@h byifew of a
renovabl e bollard installed at, a ?tht coupl i ng mechani sm may i ncl ude

e. The
a coupl er Bigumedfateplats; 26 attigsides withg lgwer end of el vo 40 Prusstiag tedighect i on,

attached tiRe bdtRrDFSE 22 BRIERINbodihenBHENIGASA DIl MEUbdbd iR fRitd: PhtRbBhhs). SOCket 42
to the I ower end of the s|leeve 40. The coupl socket 42 nay be threaded to

¢ er
recei ve it Shoglgeninrieciateldhpfaathes agangsmenis etowae tiebqllagl mgaherfiot e bg
renovabl e jhebbRR Sith'TBERBEand Qrrangement may be envisaged in other embodiments of the

invention.

20 A coupling mechanism is provided in the sleeve 40 to removably engage a bollard
member 10 with the base assembly 20. Various forms of coupling mechanisms may be
suitable with embodiments of the invention. An example is shown in FIG. 3A which
illustrates a side cross-sectional view of a removable bollard installed at a site. The
coupling mechanism may include a coupler socket 42 or receptacle, e.g., a Dywidag

25  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.

30 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




30 In the renovabl e bollard nmenber 10 which may be provided in the form of
a hollow tube, a stiff plate 46 may be provi ded proxi mate to an upper end
and a lower end 5 of the bollard nenber 10. The stiff plates 46 may be
fixedly attached to the holl ow tube and nay have apertures or perforations
which are sized to receive a threaded bar 44 therein. A lower end of the

t hreaded bar 44 may be received and secured in the coupler socket 42. An

upper end of the threaded bar 44 may be secured to the bollard nmenber 10 5
by fast enidfidhahpdladperabps d0bdhe sfift Pléteﬁ Hemay be fixqslyaatiackrd tothetholow ideeni ng

mechani smqgihel h‘:ﬂ‘e etlﬁ%s Glongerkdr 10nS Wi ard stz8€ Ko %Elvél % tﬂfea&%xbalg Yl 48.

Addi ti onal Stlff ‘p e inserted at intervals 1n the bollard
menber 10 th@eipetda m@qﬂihreﬂnmdecbw 44 nayrbegeceiyed aud sacwied éndthpesigtiéron. 10 I n

the base agsemh) yAgggpnPQﬁd &rth@eiaiiegg.%ﬂapwﬁ]gggg&kum%é Bol é@%{amﬁer% may be

attached thereto to € an e ctive Se area urn 1ncreases
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area in agiracti d|cula £ S 40.. .One end, of

ther el ni drlislah b hopBRREFls ¥ 10830 REE AL o} Callfo) S Bl e M cemoi y 20
whi | e a ditst iasdriedl rat éntemels (iB 2iag bARN] ntmﬂaemi& tca\rﬁgmfth@mréﬂeﬁ har B4se aassenbl y

20. The rej n&‘ pree rrﬁ Sltlol,lnt)ers (30a, 30b) are to provide an extension to

the base drea in sane direction generally traverse to the sleeve 40.
When a vehicle strikes the bollard nmenber 10, the inpact force is

Son) 18 b ai odf BB B T nhe 51 mergiotesa Mt S COR e base

32 senblhy waclmd gﬂmﬁgmerﬂarg@meemtm@b&g @feasih&fhl ih ItrZrh ri@:r@asﬁs()dtibﬂi)tsi C?fal@ aSSferrbI y
t 1 t t. t

Hee IR IRl isSso R0 ng Pash pibibliy 50 Do b PRy o CHLPR BOSEG &

fi Xe(roL Iy atzﬁgf]déhﬁdﬂaﬁu qlie s@éév@&lo Wehélédihf mmmfd@e&ﬁeﬁﬂmahsérqs@ 30H) niéyeyebase

asse Yy to.re rce res I ng an act .

addi ti on, e ﬂ.ﬁ%ﬁﬁﬁ?e&%ﬁ?}ég@&fme Péﬂ*% Eihé%e Bw%fforﬂe fixedly

attached tthe Bast &RebigRe. Zﬂe RinfébEmbAERMbESE @3315:03015) 21@ td pm{ria@ kS bxtéhspRNPr €Ssi on
force resultlr])%ﬁfromtﬁl npact, The r nforce nmenbers (30a, 30b) may

be cyl i ndrtp &sibaseATen gt eéigrﬁgpnsggpqr téaVFlﬁ?T?st S#FF‘é’e APoiWhesashielt menber s
(30a, 30b)stri@y tieBedar henskr of HEMnpdiferBe isStrabRRee o tHIMAsP assembly 20

and to the reinforcement members (30a, 30b) to be dissipated to the surroundings, e.g.

ground. An enlarged base assembly 20 is therefore more capable of stabilizing a bollard

20  assembly when the bollard member 10 is struck by an impact.

In the embodiment of FIGs. 1A and 1B, a plurality of first 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

25 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 (Lgy) which is greater than a
length (Lga) of the base assembly 20, and a cross-section diameter or dimension (Dgy)

30  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
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| ength (LBA) of the base assenbly 20, and a cross-section dianeter or

di mension (DRM) 30 which is substantially | esser than a height (HBA) of the
base assenbly 20. These proportions are advantageous in reducing nmateri al

costs. Optionally, stirrups 34 may be 6 provided to couple the first and

t he second réinforcenment nmenbers 30b for additional support (see FIGs. 1A
and IB). Various nodifications to the reinforcenent nenbers (30a, 30b) may

be made depend,i ng on the inpact rating required. Generally, to achieve
hi gher i npREvidedity seuple He frsnandrthefecord reinforemantmamiehe3th H3Qaditi@ab) ,

o1 of or cemsipSt LEABR ) HFTRE VekighAnodfibondlo R RBraBra gy

i ncreased. GRec¥iblimay be anaderdeptndiog vs thefimpie riting esvuired), GandrdbetoassRid! y 20
may be co t ot-her .base assenblies 20 to provide a
cohesi ve i Iri\lgﬁgl I taikg rrlﬂmg’oa{:eapa ¥ OE)ff mgﬂfc}r‘é@i‘qﬂﬁf?@&eaoﬁpgw > fetesl To this
pur pose? i Feirferoeénitracnphieat (36a,2B0bpfor@astutibhara aF seRRkemefk ABYbGE (RA! f or at ed
to recei ve3(5b§m ﬁ%oaigﬁja&&e%gréﬁa%j%h. The, 1nterconnection of several

bol l ard assefblies via re iRer8ehri bed in greater detail in later
par agraphs. 15 An exenpl ary renovabl e assenbly according to an enbodi nent

(e.g. FIG 1A .have the.fol] ow di nensi ons. The base assenbly 20 may
have a | ength (‘i‘%ﬁdllgf X6 @Fg’@d?’}??ésag%oﬂ%aﬂ’tvﬁnt%ﬁ) base psemply 2021y abehei ght
(HBA) of Ocobitéetddnto ditecors raomvalker dakkodssafilies 78D Provide BYLAFY SnsfullBEig €CLi On

hei ght1 HB abﬁé .20ii n ermth? toprI E}ée 22 of the Dbase asse y 20, an
outer di angtere ng,fergs mgact foroes| floythis pmPsea e medinielate 360fza0 hol | ow

t ubul ar neserassearbly R0emagi B REEIats® o BRcddvel fdbats 164 Glkrd NRloush. t h'ﬁﬁ,’kness of
ot her

t he bollaﬁl%rrrerrbﬁr 110 is ’g 16 in. Accordingly, for this an
embodi nent'§ TEPRLCHIL G seyua astemblies e robas I isdeseribedimeratondetall. 00 i n

bel ow an iinddtalpagigtaphs.surface | evel, e.g. ground or other levels. In an
exenplary installation, several base assenblies 20 may be spaced apart by
bet ween about 1.0 in to about 1.5 in. 25 Dinensions of various enbodi nents

of a bii lard asseabhiplay fertVblb afoh8l dLorhE to A UBoARIRY, Y5 Y1 gecor di ng
to Inpact nrlaay;[ Illarwlzg tﬂeeﬁﬂg&glg%?&lgnsggg '?‘llle;[ l?asg geggliﬂgllyozgsrhay have a length (Lpa) of
. Ba) ©
0.50 m, a breadth (Bpa) of 0.50 m and a height (Hpa) of 0.175 m. The removable bollard
member 10 may have a projection height (Hpy) of 1.20 m from the top plate 22 of the
basc assembly 20, an outer diameter (ODgys) of 0.194 m. If the bollard member 10 is a
20 holiow tubular member, an inner diameter may be 0.178 m such that a thickness of the
bollard member 10 is 0.016 m. Accordingly, for this and other embodiments, the base
assembly 20 may be installed within about 1.00 m below an installation surface level, e.g.
ground or other levels, In an exemplary installa'tion; several base assemblies 20 may be
spaced apart by between about 1.0 m to about 1.5 m.
25
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

30 (including height, length and breadth), thickness of the plates forming the base assembly




Generally, to increase the inpact rating of a bollard assenbly, one of the
followng paraneters or a conbination thereof nay be increased: dinensions
of a base assenbly 20 30 (including height, Iength and breadth), thickness
of the plates form ng the base assenbly 7 20, dinmensions of reinforcenent
menbers (30a, 30b) (including Iength and cross-section area), and nunber
of reinforcenent nenbers (30a, 30b). In FIGs. 1A |B and 1C, the base
assenbly 20 is formed fromtop and bottom 5 plates 24 having a square
shape. The20sHigensiomOoigpidiartrmebbmpmbals fwn;ti@b) (ha-lurbng keagte and ongseseétivne

circular c - i . ated that the base assenbly
20, sleeﬁggi%mgﬁg&kﬁgﬁg%#% %8 4%§%rs have cross-sections of other
shapes, including but not limted to, rectangle square circle, oval,

base asserbly 307Hey g BrAREIC BEbuR BB 05 Hlel i o pRpon’ = 11
i nst al |\t i gatessi4 bavitgia stuews siahe b‘hsdemst@rﬂnﬂyheﬁullarcbmeﬁmemmmmy hmenber .
(208 o) cfOETRIAD GOl TNEREE i PP SCTE b M 2hohol 2
assenbly ofleckd 8 ardthb dullarg neembEb1Phay Bdvie teyosobectiomodfothkd dhapess pRbrthst 0
rench i  BF B0 R0 PSP SaMLE o Eh F0BeEr 4 BaSDer ASEURP B 20 may
be ar r angegntdecmetiital ashdpsspaced, apa bise fas@mbdn 20 anst Merpramb@atepr@deérer m ned
Fati gt ecEHLGE GBS PR a: B 36 PRS0 S0 HEFaus BoHPE  ar r anged
such that GHgi30bY RidHEQ6CDIEEYaREAEGSS 10 408 comBhky)a ﬁhﬁ@rlﬁll sngesegigner al |y

al ong a path expected of an inpact but opposite the side of the bollard

assenbly r%%é?@rng.the expected inpact. For exanple, if.an inpact is
expected froma direction or path X towards a first side of a base assenbly

20, the 25 reinforcenent nenbers, (30a, 30b be di sposed erally along
direction or pdt Xis a¥deviewobay 1@1“‘8@“’“\&% %&r\lar 2SEINY g ﬁﬂ@vmﬁ@st si de

of t he_153as@<ma§@emolrebm%0mzﬁ @lﬁpgsle@ toZ()onnecWaeBase a&gém& ezot (A VEhdeRB badeoNy
direction strikes the bol ,. the bol
' assemblies 20, A shallow trench is provlded in the ground 111 whlch several base
assemblies 20 may be arranged therein and spaced apart from one another by a
predetermined distance. The spacing of the base assemblies 20 would depend on the
impact rating required of the installation.
20
The base assemblies 20 are arranged such that their reinforcement members (30a,
30b) are disposed generally along a path expected of an impact but opposite the side of
the bollard assembly receiving the expected impact. For example, if an impact is
expected from a direction or path X fowards a first side of a base assembly 20, the
25 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 fraveling 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
30  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




assenbly would tend to tilt in the direction of the inpact. Wthout the

rei nforcenent nenbers (30a, 30b) to resist the tensile and/or conpression
forces resulting fromthe 30 inpact, a sufficiently |arge inpact would
toppl e the bollard nenber 10, dislodge the bollard assenbly and eventually
allowing the attacking vehicle to penetrate. Wth the 8 reinforcenent
menbers (30a, 30b) provided on a side of the bollard assenbly opposite to
the expected inpact, the reinforcenent nenbers (30a, 30b) provide a |arger
effective refpfareeragnbmetnbers €¥lasi0b) providup e & silo pithe heitird rserably oppasiteriozi ng

L5100 o BN ke 5L ARSI bl RS0 AP e 6"

assenbly 2 arrange fre
r ei nf or cenigase armantoeresisy Qrﬂarmmebforeer end ﬁmm Imnamtzmgrinitmgdpaqeﬂtenndgase

assenbl i es Lnst al f bol,l ard assenbli es may
be furt herdlglgil%nce %J@até%%%%‘ﬁ%’?g- g‘g\a/éar%a % néaé’r%ﬁoabg 58“& ovi de a
cohesi V@ i thaitfedeleads 3rofiieseingoracrhent gembar&@ﬂ&f?%bmwﬁcbamrmmameﬁth in turn
i ncreases éags bﬁé go this purpose, one or nore rebars 104 may be

provi ded t oug ?? rations in the internedi ate plates 26 of adjacent
base assenblies 20 (see FIG 2). The rebars 104 nay be renovably or

fixedly arranged throu t he petforations I 1lustr ted i.n Fl

rebars 104 are%ﬁ?8§f%§@%$ m“PﬁF%PWEﬁP??ﬁaﬁFéTE’ ﬂ%¥e§ﬁ?§@ t boIIard
asse_rrgl | es«::o@m@ﬁnfh@&i'all bﬁeaﬁﬂkn%}jl_es ZK:Jﬁtpr@ﬁ@ a ddhesiedakalldidh Havgalisgerbe o

pr ovi ener a r.pendi cul ar i ntersecting other rebars

Do THE \ArRutichirt i HhREERE ket athilibe riodfis riiese Goe o HReB RFes 201 o

provi de a 10ai lﬂef}OlEeCIﬂ‘dviﬂﬂLlﬂhﬁlﬂl@h Brfgiaiibnk 1 tht M@ernRaiatt l@td Dhof AMRMIGAR OF nDre

boll ard asse conpl et ed |n§%gllat|on I S struck Qy a vehicle, the

i mpact i s WLYE gﬁéﬁf*“t G. e Biw whye dOhamay bs snovehiyey fipdlyasranged

rei nf or cenriy rb@reSpe%ﬁ)ratmh@r mnmaﬁiawagmvml QUSrebas 402 Qe poel Iﬂ%ug%o Since
t he network O céael nf or cenent @8 i nter connectl ng, varil ous
39 %

assenbl i eshigfnediate plates 2§ of ﬁdﬁc"r"it e pldes figedilOal 1A @ngy2). céﬂ@w@#e a

st abl e14 ouRgat rwmaysars@sé)yﬂadﬁdd hpa %e%@ﬁaﬂﬁlbﬁpéﬂaiéﬁﬁ? Bfrec@on Elﬁ@rséeahé ahé
assenblies. As and when required nber s may be secured to

or renovedebds 1pf.ohenearigys aeinfoscepmsnt beags 39 intpsect dhe, ﬂ’éseaa%@fp ligs ROnfenber 10
to a base {&ngdl inffeedt RBnddash Al %mmaﬁa&alﬂaﬁomam SHeshoper hdlladdhe sl eeve
40. A threaded bar 44 may be inserted
assemblies in a completed installation is struck by a vehicle, the impact is distributed to
the enlarged base area formed by the reinforcement bars 30 interconnecting various base
20  assemblies 20. Since the network of reinforcement bars 30 interconnecting various base
assemblies 20 is encased in a rigid bonding material, e.g. concrete, a stable foundation is

provided to restrain movement of the bollard assemblies.

As and when required, the bollard members 10 may be secured to or removed

25  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

30  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




t hrough the bollard nenber 10 so that one end of the threaded bar 44 is
received in engagenent with a coupling socket 42 disposed in the base
assenbly 20. The threaded bar 44 nay be secured to the bollard nmenber 10
by a fastener such as a | ock nut 48, hex 30 nut 48 or any other suitable
fastener. Upon renoval of the bollard nenber 10 fromthe base assenbly 20,
a cover plate 52 may be provided to close an opening in the sleeve 40 9 so
that the installation may appear substantially flush with an adjoining
surface (gedhgttlg instadition map eprepnipbeantiali flodnvith sroadicining syréack fsse 81G.at i on
site, a hejght of the sleeve 40 in 5 relation to a height of the base
assenbly 20°'may be varied. At installation sites where there is |ess
constraint on excavation depth, the height of the sleeve 40 (HsL) may be

appr oxi mat el y : i : : I 0 uch as in
the enbodi rrenfﬁsk B%P"Lglo%‘js&gfﬁ?&% Oﬁg@gﬁ%ﬂ%‘?lb&?l tcf?%glt%lf?ffg I or%bég‘l?et‘gjsﬁv\her e an
i nst al |5at irelatiors tor £ baightiof tizblase agerobiyR0anay berearied.c Ay dnstadliatictesiteh whsrenor e
limted ( .bridges, . hi yS) h ej ve 40 (HsL) may
bo et wibe i 3‘/"55 IRraipPof VAR hdé"P%h@e r}teﬁg%’f B sjeRfe 30 96uS o o y 20
(see ::: G _a@pa)ox@rﬁanelj(z m;uﬂntgo_ﬂigntmight CZ(HBE)I & thed¥ase ;@emh@r fza,CEwdheam it ge )
installation site, (e [ as.a.thi.ckness of. about m the
hei ght bt s 1A 8, 16 a%ﬁii | 1‘*{3 “&P“‘Qﬁ?"é‘r SiEeR YMOFH AT s a!j%‘ of t he
base asserdolfyce?2® abulei grouhd aserthé acavalien deptighit méret haitede f@y.abtiégebol | ar d
menber, 10...The greater, sl egeve 40 j,ght 15 in rel.ation.to.th ei ght of the
base ag%edﬁngg%’ﬁ§ﬁF5m€W§5?ggﬂﬁqggg%épmwgﬁégémwkg I?%ﬂ?&hmwﬁ?gmg cured
i % t 3! | at i(mg?pcli:fl thé Base @sRIbBl 2 Bed FI?J' dAh.o lI)rt the ebﬁ&%igﬁﬁtsc‘ﬂﬂﬁ}y. 42?.4BI #ndt Iheb)
enbodi nment AA qQrtion o ri 1 e. pl apar, sl a
may be sec gherﬁge\l%séﬂlaﬁm{)ﬂﬁ (e @g?igﬁr‘?&s %%%&?Bﬁ%oﬁ‘%lé% e ﬂea;g ase
?ﬁsegblt %/ Zﬁ.ﬂr@sleeveffm i?@uﬁd&agalwsﬁtéﬂhﬁl% the tha,igﬁtAsﬂ 1B bescAlsdily RO Qﬁcﬁgt f g 8m

e botto ate of the base asse : sl eeve support er may
be provi dg]ﬁf’g‘é‘tfh‘lmﬁ ﬁQe‘ﬁhteoqﬁl?ﬁrte’é‘m"%ﬂ?“al?‘gpa?‘yﬁ“@?ertlﬂ'elrg%’é“éatﬁrsg%’(ﬁ 9 gg‘éhtt 0 secure
a | overs pantréigibnab thdeeish: 08 bAsk dsSerihe200 R36 pRvER M e¥per 26besd 0 alibkpa 4A, the
sl eeve support nenher 50 is_jllustrated as a holl ow tubul ar nmenber but my

t ake ot herm9rgssrursdingialisien eftpormeushisboliop tg M bepeasseniie2d| eeve support
menber 25 50 nay be constructed to all ow connection to an adjacent base

assenbly. For exanple, . )
In the embodiment of FIG. 4A, a portion of the bridge 102 (e.g. a planar slab)

may be secured between a top plate 22 and a bottom plate 24 of a base assembly 20. Due
20  to site constraints, the sleeve 40 may project from the bottom plate 24 of the base
assembly 20. A sleeve support memberl 50 may be provided abutting the bottom plate 24
of the base assembly 20 to secure a lower portion of the sleeve 40 to the base assembly
20. In FIG. 4A, the sleeve support member 50 is illustrated as a hollow tubular member
but may take other forms in other embodiments. In addition, the sieeve support member
25 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

30  around or on the top plate 22 of the base assembly 20.
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t he sl eeve support nenber 50 nenber may be apertured to receive rebars 104
there through, in which the rebars 104 may al so be recei ved by anot her

sl eeve support nmenber 50 of an adjacent base assenbly. The rebars 104 may
be fixedly attached to the sl eeve support nenbers 50, such as by wel di ng.
A |l ayer of paver material 108 nmay be provided 30 around or on the top
plate 22 of the base assenbly 20. 10 FIG 4B illustrates a base assenbly 20
of FIG 4A having a renovable bollard nenber 10 installed therein. The
coupl i ng nechaflGMB dllustrates e basveastroibilin2@l ofiBihetA heving o rerayvabladelladsenbl y 20

may be th %ﬁﬂg I rates a

base asseﬁ% 6&%3% & He}él%oﬁégﬁgﬁ%e haﬁ?&n‘oﬁé‘s GEIIG%G §o%§rdc%{e/déf$ér Iﬁ 52 5

t her eon. 'Ehéhe:baserasmnd:ﬂje 282ngy osthe same gye abatrifjusinatett hor EI@e&ﬁe Gt éCpr ovi de a

substantl ol ni urface of the |n allation

ci'ter A galtieaies b 8ak BN B0 Vol Aokttt 1§ g Al MEEINSRY 50 ar

site I $§ dbsem e caserfpddié Sslosed e opdning ih sheplepad @t faryvidxs subatantialiya trench
D. nensi ons of the trench woul d

ngeﬁgcgh%ﬁpﬁﬁFgﬁ?“ﬂgdﬁl%Bﬂﬂﬁﬁw&%§°§@FW§Eﬁ?“m§HSC|ng bet ween adj acent base

assenblies 20 as well as the dlnen5|ons of the base assenbly 20 and

r ei nf or cenent r An i str ive ra t he , depth of a
trench may r ang {fﬁnlﬁgg%gﬁ %Blﬁ‘g P ba f%a&gbﬁa@n 1%%5'5'1-' % ¥aoi d a
need for dé@@ﬂbecﬁ%sﬁﬁmat\rg Og‘ﬁe sifanik pfbﬁﬁ‘edl Yy eﬁca{vﬂiﬁ@}eﬂ tf@clﬁﬁ?r@édelﬁﬂmg thiel 6ike afS
concrete ovj.ded .15 in the o form ve e for easy
Dot aliiat gngnes He HEERER ikt dindowond st hyei skt B o

prefabri gaigﬁ&dmpemegssweéﬂ a&r}agaﬁ baﬁyasmlbalﬁg famgeﬁlvem gs mggnm]gﬂswﬁg laf aed
separate y ap i stance w ree en of their

r ei nf or ceri8ft %ﬁﬁgPsaﬂ Sfelag-‘f esahféﬁ@aa?@h Mﬁ?‘&ﬂﬁ%"e?ﬁ‘%% the

assenbl i eegil-of Dfehei by mg@frsmdwee@mwﬂu 20 ©B&IAL0d HRY 2Rl Prdi ded at
this.stage to set the base assenblies 20 in 20 p05|t|on The plurality of

base asserfl 9e€B exrgvations, Pationally.cjeeling materigle sich aa copcsrte dmze Provideder s~ ( 30a,

30b) afe GhiwNi&EEh 0 ﬂ’oﬁﬁ'aﬂev@%uffﬁﬁé%? e@s&pﬁﬂhl%oﬁ r&%@bﬁé%@@hﬁhé@ ped
direction. Mre particularly, first reinforcenment nenber 30a, which has

one end a?ﬂlb%@ﬂﬁeﬂn 8 nltﬁéhtﬁég?é)r%%ﬁ%@ yasecessarabliss df dnaynbe prangediyiiga _
ext endi ng tféﬁ@yanfdrsgﬁﬂrﬁtg&bf’@gﬁdeta‘ﬁﬁmlis‘lan@wﬁh FeS Qe 89 o PR teif HRBMERMRI NI NY

adj acent base assenblies
members (30a, 30b) spaced apart from adjacent base assemblies 20. Optionally, a small
amount of concrete may be provided at this stage to set the base assemblies 20 in
20  position. The plurality of base assemblies 20 is arranged such that their reinforcement
members (30a, 30b) are oriented fo resist an impact expected from a predetermined
direction. More particularly, the first reinforcement member 30a, which has one end
attached to the base assembly 20 and a distant free end 32a exiending away from the base
assembly 20, is spaced apart from remaining adjacent base assemblies 20.
25
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
30  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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25 Rebars 104 may connect the plurality of base assenblies 20 by providing
the rebars 104 through appropriate perforations in the base assenblies 20.
The nunber. of rebars 104 and their arrangenent woul d depend on site
conditions as well as the desired inpact rating required. A bonding
material 106, such as concrete, is then provided to fill 30 the trench as
wel |l as to anchor the base assenblies 20 to the site. If it is desired to
conceal the base assenbly 20, a | ayer of the bonding material 106 may be

provi ded athovap plitd 22 hfthedpsqdssaneblP20.0This hgertaserangsiemdden 220cm Thibsud ayer nay

range bet Q.. apout m_ hut ed as such.

a hgr Wi se\,\gﬁp m%uaS%n%dli%F? o3 Spef %8%twfsﬁ’éyltb“pdseﬁregqtt8h§"ft § top H?E‘te 2’(?érb}éheassenbl y
20 flush wbdsh agsemblyj 20 rfiusly veithr fraadjointrgesubfaced ithg bomiRY irateria606s fRuldd

accor di nglé/ vided .0 i,n.the surroun |n%s of the base assenbly 20.
oot onal 1 yAeeORinBly e SEaBL oy 1 ogroreaipaings B 16 escrssain gt el
assenbl § espaRer mathridls 108 hay siegbvigad ar@naﬂ@tba&dasﬁdﬁﬁahe@@mvabl e bollard menber

10, the bollard nenber 10 may arranged in the sleeve 40 and a threaded bar
44 provided through the bollard nenber 10 to engage a | ower end of the

threaded bar 44ymint h 8 ®ekel & 1HRCKEE dRovkBleabollahe rmn%%r 35S fRDYIad0. AN
upper end of thﬁgthreaded ar 44 may be secured to the bollard menber 10

by a fast SHERbLJmaysarnged @ the Sﬁ’é‘{@ Hgnd gthrepded b%l%aﬁf@“ﬁﬂﬂb@rug]l@le may form
part of sthotaid héhibik i 0kCengafca M%P&dWEheQ%adeH '%ut fﬁldwftl?a cé&%‘i@ PR&d, signage

posts, . bus shelters, benches, planters, trash bins. rtarn variations

to t hellibcRbdheyeate pesemiplit #b d Ameippereend e dher tapatled banctdi rn@,x b¢ bestited o thef t he
enbodi ”Entbcﬂ’fﬁrd%%beffﬁ‘(}% ?aecel%rfsﬁ‘chCéa%C&b&é n'ﬁP&s e’ff}éﬂ%l%fd e rgnch for

di sposi ng the base assenblies ‘b%i/ a roug sone parts of
the base BI&bMHpyt Eﬁswf%@nﬁ%em neckat é@t lmttdat@,tlamh@dstﬁ,algmgwostmar ts

(e.g. top Eﬂfssﬂé?t%ﬁs%@n%é%tﬁ%mg@asl?&n?te Further, if rebars 104 are
desired, the rebars 104 may be provided to connect 20 the sl eeve support

nmenbers 50 of the base assenblies 20. It is to be understood that other

enbodi fents W lde b ARRMNS B thk Fodvd Yk dﬁ Ifrle'tlloﬁqndgrbe r&i]ﬁre@liﬁ thE 5@ lation

consi deration of the specification~an esent | nvention.
Furt her nord, th@:@mbadlmetﬂepfrﬂﬁl Hyyluhds Sb%ewndatmst Ry dxbmplputlpdmsh &dr

descri pti Vtﬁsp%lsﬁé 'tﬂeybase assemblies 20 may be a through hole. Also, some parts of the base
assembly 20 may be prefabricated and attached to other parts (e.g. top or bottom plates
24) on site. Further, if rebars 104 are desired, the rebars 104 may be provided to connect

20 the sleeve support members 50 of the base assemblies 20.

It is to be understood that other embodiments will be apparent to those skilled in
the art from consideration of the specification and practice of the present invention,
Furthermore, certain terminology has been used for the purposes of descriptive clarity,

25  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.

30
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25 and not to Iimt the invention. The enbodi nents and features descri bed
above should be considered exenplary, with the invention being defined by
the appended clains. 30 12 Clainms 41 1. An assenbly conprising: a base
assenbly having a sleeve fornmed therein and having an |-beam 5
arrangenment, the base assenbly providing a base area in a direction

gener al | yolqagkpendi cul ar to the sl eeve; a coupling nmechani sm di sposed in
the sleeve; and a first reinforcenment nmenber attached to the base assenbly
to enlarge the base area, wherein the coupling nechanismis to renovably
engage thf ?ﬁse aﬁiﬁgblg.mﬁth 10 a bollard nenber to be received in the
sl eeve. 2. TREHL @@ B ai m 1, wherein the | - beam arr angenent

conprises: a §GfasdlBiubly RAIAORM PedieCioraRd therddi dndt BAVIRL Al EbBAAL €
supporting the topHBIate and the bottom plate, wherein the top plate, the

bot t oA pl Hrangamant Hae j base rassambly eproviding ar basgt arge Hada tdirectien gegelly 3. The

assenbl y i phgLel.n the coupling mechani smconprises a socket
which is l?é:)rp%edgdeu:ﬂ\;éof[n eélegllgbenent a coupling bar provided by the bollard

menber. 20 4. dbsupliagemdehynioh ddpabetd id thedlesve] ahd he first reinforcenent

menber is attacged t.o_the bot%ﬁg1pla e, 5, The assenbly of claim4,
further conpri&fiFgrenfoscsat pembepittachehio the hiswrassopmplyf) enangs tha basehed t o

the ton plial quncbein T ADRRE Bl Blinf iR AoV M LRLRe tree sl eeve
i s appr oxi mat eleyelgqua(f(ﬁ?o Egl he%%t Sgdtp tlﬁgv ase&gggergbﬁ;:gg%(s&%&‘?‘ﬁ%
assentfl y abolirdimentber whisy received inghgbitevef t he sl eeve is substantially
greater
2. The assembly of claim 1, wherein the I-beam arrangement comprises:
a top plate;
a bottom plate; and
15 an intermediate plate supporting the top plate and the bottom plate, wherein

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

3. The assembly of claim 2, wherein the coupling mechanism comprises a socket
which is to receive in engagement a coupling bar provided by the bollard member.

20
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

25  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.

30 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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than a height of the base assenbly, and is | esser than a height of the
bollard nmenber. 13 8. The assenbly of claim2, wherein the internedi ate
plate is perforated to receive a rebar there through. 5 9. The assenbly of
claim2, wherein a length of the first reinforcenent nenber is greater
than a length of the base assenbly. 10. The assenbly of claim1, wherein
the | -beam arrangenent conprises: a top plate; 10 a bottomplate; and a
plurality of internediate gl ates arranged at an angle with one another to
support & Hbe asspmblyaeleclainy.twkergintthomiqumadiete plate isTprefoaated btegeivé ac¢bar m 10,

wherein ttQ% ﬂlgee\if; is attached to the plurality of 15 internedi ate plates.
12. The ase&nbr f claim1ll, wherein the plurality of internediate plates

are perforated to receive a plurality of rebars there through. 20 13. The
assembly of claim_ 12, wherein the coupling nechani smconprises a socket to
E‘H?e"é‘

recei Ve ih Rgasrarkinef glais dprherginalengh oy shiginfpeement memberdpireater 14, An
i nstall atdlzglrhd&ggmr(jf% : egss%%yl ity of base assenblies disposed at a
S

pr edet er m ne tance fromone 25 another, each of the plurality of base
assenbl i es having a sl eeve disposed therein and providing a base area in a

direction generall erpendj cyl ar, to the sl eeve, wherein said each base
assenbl ngoﬁgff ?%%gl)'gf’frégﬁm iv@eﬁﬁﬂﬁﬂr@ﬂ“&f?&g%@ticﬁmpﬁ’ée%l eeve; a first
rei nforcement J;yspeke;attached to said each base assembly to 30 enlarge the

base area; and 14 a plurality of rebars connecting the plurality of base
assedBl i es t o arbettoneplateaanchovenent of the plurality of base assenblies. 15.

The installation of clalm 14, wherei n the T ist netntorcerspl penber of

the top plate and the bottom plate.

11. The assembly of claim 10, wherein the sleeve is attached to the plurality of

15  intermediate plates.

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

to receive a plurality of rebars there through.

20 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
25  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

30 enlarge the base area; and

14




5 base assenbly includes a free end spaced apart from an adjacent one of
the plurality of base assenblies. 16. The installation of claiml1l5,
wherein the first reinforcenment nmenber is disposed along an expected
direction of an inpact. 10 17. The installation of claim 16, wherein a
first side of said each base assenbly is to receive the inpact, and the
first reinforcenment nenber is disposed on a second opposed side of said
each base assenbly. 15 18. The installation of claim15, wherein said each
base assembly conpyraliteof aebars banaenting rthen plyeaiien bf baseniskiblgs t@rds@PnR ate; a
bot t om pl at.gs i i.at.e plate supporting the top plate and the
bot t om pl a%gfenﬁg?%?%b@h%w%ageo 5 f)'lbﬁﬁsé, the bottom plate and the
internediate plate are attached to the sleeve. 19. The installation of

cl aim 18, erel : CO i.ng, ,;mechani sm.c rjses a socket which to
receive i nwén'ggégglrsr{gir]\%mgl ‘?:fg‘!&%ﬂ Ho “%8?‘%@%\%58%‘%“%?3@3%?’&?% ofspierch 25 20.
The i nsi al bast pesembly indledemalftee antiapaed afdiefrin b bafReina bR & B BlukadiPey f or at ed
t here thr@gg?ﬁégmkgceive the plurality of rebars. 21. The instadllation of
cl aim 15, er conprising a second reinforcenent nenber attached to the
top plate, and wherein the first reinforcenent nmenber is attached to the
30 bottom . 15022 . The installation of claim 15, wherein a height of
the sl eevefgl' ghgeplﬁlrs %Qii%f‘?élt %t{]galg'qﬁgalmleﬁ’m g’er@th‘}‘?’cnf%Fe“%@F dneghehisirhisesedssenbl y.
23. The i re¢mgdnakpartedafirectionl ofad bupasfier ei n a hei ght of the sleeve is
substaptially greater 5 than a height of said each base assenbly, and is
| esser than a height of a bollard nmenber to be received therein. 24. The
i nstal latilin The iokiallanod of chirerie] Ahadht MACHIOLE b edth $ha) detosf RS

assenblies_ further conggise a s eeve support nenber secure o a |l ower
end of t hd®€v&digmpact, and the first reinforcement member is disposed on a second opposed

side of said each base assembly.

OD

15 18. The installation of claim 15, wherein said each base assembly comprises an I-beam
arrangement comprising:
a top plate;
a bottom plate; and
an intermediate plate supporting the top plate and the bottom plate, wherein the

20 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.

25 20. The installation of claim 19, wherein the intermediate plate is petforated 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

30 bottom plate.

15




10 25. The installation of claim?24, wherein the sleeve support nenber is
perforated to receive the plurality of rebars there through. 26. The
installation of claim15, wherein the bollard nmenber is to formpart of a
street 15 furniture. 27. The installation of claim15, wherein said each
base assenbly is installed within about 1.00 m bel ow grade |evel. 20 28.
The installation of claim15, wherein said each base assenbly further
conprises a plurality of |-beam arrangenents conprising: a top plate; a
bot t om pl @2e ThaindtaHatipinuof alaimh \t 5ofhdrein e heipldicthe steked s sppoxiantpbdeqaal tan angl e

wi th one anot ort the top plate and the bottomplate. 30 16
29. A net ﬁ(r}%? g@foﬁsa@tegw:isf%s&em@gwp“ sing: formng a trench; disposing a
plurality of base assenmblies in the trench which are separated from one
anot her, t bas senbl i es a f| r for errent
menber ﬁt t@fﬁ‘é‘%‘{ﬂhé 8{ glam} ‘?’?ef‘g? a il %rd& %’8 %@Pteﬂ& Ya free
end spac edhaam{eﬁght bD#MidEach &dse&@ﬁaﬂ{blﬁﬁﬁ ioflestdn aaaplameaght b¥a bcmatdnaexbm e

assenbl i es; connecthng the plurality of base assenblies with a plurality of
rebars; arffbeBRER! t'he plurality of base assenblies and the plurality of

rebars. 10 30. The net hod of cIa|n129 further conprising: disposing a
plurality of Bholla pl.ural i ovided in the

plurality %4 %ggst%{gg@qrg?pl@gn 13 Eﬁ?‘?‘ ﬁégﬁt éh%i’@?%%fsf’&%? afEMPUSd menber s

to the pl yhAhdr bom Iic,ﬁseﬁﬂewélsuﬁﬁmmm&r Secutedl ty #lbivbyen@iof @RWReV)g Mechani sns
prOV|ded in the plurality of sleeves. 15

25. The installation of claim 24, wherein the sleeve support member is perforated to

receive the plurality of rebars there through.

26. The installation of claim 15, wherein the bollard member is to form part of a street

15 furniture.

27. The installation of claim 15, wherein said each base assembly is installed within

about 1.00 m below grade level.

20 28, The installation 6f 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

25  the top plate and the bottom plate,

30
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31. The nethod of claim 30, wherein the trench has a hei ght of between
about 0.20 in to about 1.00 in. 32. The nethod of claim 31, wherein the
plurality of bollard nmenbers is to formpart of 20 a street furniture. 33.
The net hod of claim 31, wherein connecting the plurality of base--assenblies
with a plurality of rebars further conprising providing the plurality of
rebars through the plurality of sleeve support nenbers. 25 34. The net hod
of claim?29, further conprising: providing a plurality of sleeve support
menbers t @9seX wiethot beinphallativh) doynpdikingl! eeves to the plurality of base
assenblies. 30,17,
forming a irench;
disposing a plurality of base assemblies in the frtench which are separated from
one another, the plurality of base assemblies having a first reinforcement member
5  attached thereto, the first reinforcement member having a free end spaced apart from an
adjacent one of the plurality of the base assemblies;
connecting the plurality of base assemblies with a plurality of rebars; and

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

10 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.
15
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
20 astreet 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.

25
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.
30
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