FOLDABLE BOLLARD SYSTEM AND METHOD OF | NSTALLATION FI ELD OF

| NVENTI ON  The present invention relates to a fol dable anti-ram
bollard systemand to a nethod of installation. 5 BACKGROUND OF
| NVENTI ON The Vehicle Born Inprovised Expl osive Device (VBIED)
has been recognized as .a Efteﬁ ti al weapon of nmass des ructlon and
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ant b- r BACKGROENDAOY INVIENBSONar d has been a popul ar choi ce because
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f r dfh t thar2ek fwval been; mt&éledeat ﬂlhequenﬁv@dO‘ém&nyr blmldgngﬂ. and fpeidjlics de¢ prevent
an of f v%hfc?essh%ﬁﬁgg %h%isagt?at@g% Lale§ é’“olflde'f%gr against terrorist
addi ti onal  cost P! 0| i ng equi p req ues ? renovi ng gFlne

anti - r amabled.| ard, and transportatlon betvveen the |nstallat|on site

and of f-si t n St Orl?(‘ghe anti-ram barriers, anti-ram bollard has been a popular choice because it is
less compromising on the landscaping of buildings and facilities and can blend easily into the

15 street furniture.

Several types of the anti-ram bollard systems have been used in various situations.
However, most of them are permanently installed and cannot be removed from the site if
necessary. Although some other existing anti-ram bollard systems are removable, i.c., the
anti-ram bollard withstanding an impact as a barrier can be removed/detached from the

20  installation site, the removed anti-ram bollard requires an off-site storage when they are not in
use. This will incur additional costs for hoisting equipment requested for removing the
anti-ram bollard, and transportation between the installation site and off-site storage. In
addition, it takes a long time to reinstall them to the site, which may compromise operational

requirement in emergency situations.

25 INVENTION DISCLOSURE

The objective of this invention is to provide a foldable anti-ram bollard system that can
be easily installed and perform anti-ram function in the operational position after being
installed, while the anti-ram bollard can be folded down to the non-operational position at any
time when needed.

30 In order to achieve the above mentioned objective, the present invention provides a
foldable anti-ram bollard system comprising:

an anti-ram bollard 1 pivoting between an operational position and a non-operational
1



addition, it takes a long tinme to reinstall themto the site, which
may conprom se operational requirenent in emergency situations. 25

| NVENTI ON DI SCLOSURE The objective of this inventionis to
provi de a foldable anti-ram bollard systemthat can be easily
install ed _and performanti-ramfunction in the operational position
after BOPWEP™ nstalled, while the anti-rambollard can be fol ded down

to the non ’aﬁi@é‘@é ? e lcal 8sthini 1RO agd-r&Af Yool lafiRinhe Ronepdations0bdvipsder
to achi eve the above nentioned objective, the present invention

provi des a2RaiPaabI@Pariie FaIF el Add loyet swraspe FERHyre rhiphare dgppsed on
bol I ar dy,d Rlo\@blin apﬁfeWﬂl AP fORELRY ‘Hgﬁi 1 RPfetd thtﬁ')'ﬁgl ﬁosition and spaced apart
non-operagl onal osition, a groove 2 that can retal n the ant, -t am _

bol bar drerticallyenddwrigperadlyi proaldipgsipriosang forces arthepplerampblerd wpa receipt of

structure 3 an | ower supporting structure 4 which are di sposed on

t he grC?ngpfgﬁ%tﬁ%?%l?%?%ﬁﬂgﬁ{’t he foldable bollard 1 in the

oper at i onalanpasichhenirgndedpatatdafas 5 ntorvablyi Kaltddyto ahelaltdiarm dotlatd. y,
forces.to the anti-r l.ard ecej. pt

provi di ng pportin m_bol upo f

an i npact dteropansgithe marhanis sevce Andosaly ibet oG R 4RT aail Termyodiard to
S movahhy iddiakedoh® chdef @M brob@dBbehd adithecting methgni6AMREdd M@ vides a pivoting
nmechani cal device 5 m)vablg' | i nked one end of the anti-rambollard to

t hd 0 ngosrd apowsnehishd thst aphaagr beNadols elewebrifedoVg Thectihiagy bollard 1 is

devi ce o%ﬁ%\fétgﬁs1'e@aiﬁé:d/ at itl&ggroove 2 when it is in the non-operational position; the movable
end of the anti-ram bollard pivots out of the groove 2 and 1n upright position when it is in
operation;

The upper supporting structure 3 and the lower supporting structure 4 are disposed on

15 each side of the anti-ram bollard respectively, spaced apart by the pivoting point of the
anti-ram bollard in both directions parallel with and perpendicular to the groove. Thereby the
movement of the anti-ram bollard is restricted between the operational position where the
movable end of the anti-ram bollard pivots out of the groove 2 and the non-operational
position where the anti-ram bollard is completely retained in the groove 2

20 The operational position of the anti-ram bollard is restricted to a position perpendicular
to the groove 2 by above-mentioned location of the upper supporting structure 3. The
non-operational position of the anti-ram bollard is restricted to a position where the anti-ram
bollard 1 is horizontally retained in the groove 2 by above-mentioned location of the lower
supporting structure 4. When the anti-ram bollard is in the operational position, both the upper

25 supporting structure 3 and the lower supporting structure 4 should have one side disposed
proximately against the anti-ram bollard.

The above-mentioned structure, where the upper supporting structure 3 and the lower
supporting structure 4 are disposed on different side of the foldable anti-ram bollard (or
spaced apart transversely), can have the following functions:

30 1. Restrict the movement of anti-ram bollard; i.e. when it is retained inside the groove 2
and in the non-operational position (see position b in FIG. 1), the lower supporting structure 4
can support the anti-ram bollard. When the anti-ram bollard is moved to a position close to the
upper supporting structure 3, it is in the operational position (see position a in FIG. 1).

2. Provide supporting force; when the anti-ram bollard is in the operational position, the
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10 point about which the anti-rambollard is allowed to nove. The
anti-rambollard 1 is conpletely retained in the groove 2 when it is

in the non-operational position; the novable end of the anti-ram

boll ard pivots out of the groove 2 and in upright position when it is

in operation; The ugtp.er supporti ng structure 3 and éhe | ower . ik
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podit i Gwii-196t hollare. dspedimsulsortar mginstrlect Grie P vade sHRPIPERRIArY supporting
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funct i ang re@likd iRéstdgrbete tilder Ny gmend 1@fel Q. iin & avwnbgelaioaal posttiomheir upper
it s retajned inside the groove 2 and.in the non-operational

posli5ti c?r‘?d(tg%gwbed'sgi“{’i_’%rﬁmﬁ Sfrﬁcﬁ*—’llr?ﬁ arg yiot f‘ﬁee“?%wer_ supporting structure 4
can suppor tadcBRIiAR tth abaie-Bahtishel sih@ird e aphdr fpRoAR antktie HVed lower
to a position close to the, upper suglportln structure 3, it is in the
oper at SYRRPTUBESHFBIC cabeesisb die inyrachlopd tegather pyith the autigiamyollard.

supporting ﬁh@r@(ﬁinewﬁg hii@affth] dEHTL BP liﬁé"}{l&ling,s bul ol GiR&T 81 @MAot pin can
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of the fixednetchguod¢tadrablf covee 6 1s to conceal the groove 2 for the safety and aesthetic
value of surrounding grounds.

In operation, the groove 2 is secured in a fixed foundation. It has a recess suitably

dimensioned to at least retain the anti-ram bollard in a non-operational/relatively horizontal

30  position. The groove should also retain suitably disposed upper supporting structure and lower

supporting structure.

According to the above-mentioned structure design, this invention provides a foldable

anti-ram bollard system that can be used as anti-ram barriers for buildings and the like, with

the advantage that it can perform anti-ram function in the operational position after being
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10 anti-ram bollard. According to the lever principle, it can provide
a suppl enentary supporting force and thereby maintain the anti-ram
bollard in the operational /upright position. The upper and the
| ower supporting structures are di sposed spaced apart al ong the
| ength of the anti-rambollard (or vertically spaced apart) so that
when  t Hstabid anaitl-sr bplaropatebe Glged dewtiadns ﬁopw@ebﬁt@%p%%} at any
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of 25el ectrical supply. A mat ched det achable cover 6 is to
conceal the groove 2 for the safety and aesthetic val ue of
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provi des a fol dable anti-rambollard systemthat can be used as
anti-ramphetriers for buildings and the like, with the advantage that
it can performanti-ramfunction in the operational position after .
being 3 i AdBalield asrFtivhel wWaw of s ipllabler bolbad spdemolaley agpgrihe ding frA in
non- oper ti,gnal position at any time when needed. In addition, it has
t he adv fé és of a renovable anti-rambollard as it can avoid
transport atign 28nd SQARA8 Gkly S he-foMabR PANdrl YLl dke® BRI thBJine B-B in
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na ITf

the trén %%Pﬁ er in other enbodi nents dependi ng on

requi r ementrG. EVeR dviatlh ithe hsAaddidvict 0ot hindle pitRindNELell am rating
(i.e. maxi muminpact | oading) of the anti-rambollard system nay be

i nproved oVé6. Gonweedtiomahiichbodd I 4 teken along the line E-E in FIG .4.
25

Th
& %tepth of such

BEST MODE

Reference is made to FIG.1 to FIG. 5, the present invention provides a foldable anti-ram
bollard system comprising:
an anti-ram bollard 1 pivoting between an operational position and a non-operational
30 position;
a groove 2 that can retain the anti-ram bollard in the non-operational position;

An upper supporting structure 3 and a lower supporting structure 4 which are fixed on
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10simlar installations due to the design and structure of the
groove. BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1Ais a
cross-sectional view (inner structure view) of a foldable anti-ram
bol | ard system according to one enbodi nent of the invention. 15FI G

1B illustrates _the o at.ional. st at f e fol dabl e bol
Loon + RGRROVRR e et B oldsRe hoflard D e e ruiag bps T Spaced apart
f ol dablig thalikamnd tﬁaﬁ%i’cﬁﬁél a @ﬂicﬁh%%ptoﬁﬂ%é fdt€eAoAhé Bntihéem Hoflardhfon RBeipt of

is a sectional view of f ol dabl e bollard systemtaken al ong the
line BﬂBlﬂwa@GFﬁh§aquanlbOHaFﬁCi 3 is a sectional view of the system

taken al Ongi}{l %%ohhéb‘?mg %dlﬁn{ihgge\{[ﬁﬁeﬁ‘s E}gﬁfl ?ln(k%d' t8 tlﬁé’@mﬁ&ﬂ@gllard

El evati on) t al tal section at the
pi voting | &\helconn@ltﬁg 1ﬁeql@n'@ahé@ti¢@hmovabbwndfedmn@end af dkeantarandotlhel 1 to
FI G 50 Wiy Sty PR AR oHORR G vt EoRFBEE L FRHReLRe bhiplyh device

syst empeo¥iped @i pigoting point about which the anti-ram bollard is allowed to move between
operational and non-operational positions. The anti-ram bellard 1 is completely retained in the
groove 2 when it is in the non-operational position (see position b in FIG. 1); The movable

10 end of the anti-ram bollard pivots out of the groove 2 to resist impact when it is in operational
position {see position a in FIG. 1). In certain embodiments, the connecting mechanical
device does not require electrical power to operate and thereby moving the foldable anti-ram
bollard does not depend on the availability of electrical supply. FIG. 1A is a cross-sectional
view of a foldable anti-ram bollard system according to one embodiment of the invention. FIG.

15 1B illustrates the operational state of the foldable bollard system upon receipt of an impact.
FIG. 4 is a plan view of the anti-ram bollard when it is in operational position. FIG. 4 shows
the foldable anti-ram bollard coupled to the groove via a connecting mechanical device, e.g.
pivot pin. FIG. 5 is a cross-sectional view of FIG. 4 taken from line E-E illustrating an
foldable anti-ram bollard movably or pivotally engaged to groove.

20 The upper supporting structure 3 and the lower supporting structure 4 are disposed on
each side of the anti-ram bollard respectively, spaced apart by the pivoting point of the
anti-ram bollard in both directions parallel with and perpendicular to the groove. Thereby the
movement of the anti-ram bollard is restricted between the operational position when the
movable end of the anti-ram bollard pivots out of the groove 2 and the non-operational

29 position when the anti-ram bollard is completely retained in the groove 2. The operational
position of the anti-ram bollard is restricted to a position perpendicular to the groove 2 by the
location of upper supporting structure 3 and lower supporting structure 4, The non-operational
position of the anti-ram bollard is restricted to a position where the anti-ram bollard 1 is
horizontally retained in the groove 2 by the location of lower supporting structure 4. When the

30 anti-ram bollard is in the operational position, both the upper supporting structure 3 and the
lower supporting structure 4 should have one side juxtaposed proximately against the anti-ram
bollard.

In order to ensure the anti-ram capability of the foldable anti-ram bollard system, both
the upper supporting structure 3 and the lower supporting structure 4 have one side juxtaposed

5



an anti-rambollard 1 pivoting between an operational position and a
non- oper ati onal 30position; a groove 2 that can retain the anti-ram
bollard in the non-operational position; An upper supporting

structure 3 and a |l ower supporting structure 4 which are fixed on

t he groove 2 |n para el with the fol dabl.e bol in. the .
oper at iPOPHMAEIY iR Llwdaf&b%%f'? ot #hgeit 2 r%miﬁfiaﬁ] RriZyibp qgpgpperational
provi digagitHuPFaE tpper fsﬁ{f;ﬁ)@ﬁn% gtrh&t@redBtand BN ONE! alpfoktPONst@ERicd c@f support

an inpact at the anti-rambollard; and a connecting nmechani cal device
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mechani cal @vg abh¥ubddnked, QRBe LRty Rfrihf St @kbdrer M 4&0!6»@6 ing

to the inside ) oﬁgggnd o#'ﬁ g grogg %#ﬁl a plvgtlepln1 1S&bmnin

conﬁectsnngtum@éhamd@aIgnaéW rﬁélspﬂwndﬁst @aéwt}t 4 r@lrpﬁirrﬁntlalta@ubolxkﬁrm@h site. The

the antj-ra

non- op& ngFl EQH%%I 1@%%%151(2%124 é)q{éll&]l?te{?ég%o Fl}@e g 3) ﬁﬁ) qé‘%g a%'aaj ?i?z{ﬂu%sed against a
retaln@dnmnlbﬁdxgammvaanMhmmvﬂmnnhemnnhhﬁlhﬂhﬂdpenmmnan@hunmalpoﬂnon The

(see position b i 0 e .

bol | ar d‘PB?\/ﬁipéi’obt&Hb EH“%WF& ‘B%g%“s?o?%‘l P%‘%ﬁr@ ra a@tpa\%sﬁpwe %p%“h‘mpw but

oper at igppatitdd 08l didOBf {RemtPash bbRRdayksRnttdoeividg tHeNexgREfediimpact. For example,
nﬁ@dlnents t he connecti.ng nmechani cal device does not_require

el

t r ia8 dndiggirdin fd Up P & ak @1 HRBAGL He FEPRFIGFOUP AL CHECH Q) daloMerdmene pigpof the
bol | ar FoQER BA-rARPEANG O ERE aﬂﬁ@'l’lﬁ%l |s'uf)1¥ 1ﬂ§1ge§tﬁﬁz§&b Clﬁa%%pﬁ’ﬂs}fosed on the
FIG ITA1s a cross- sectlonal VIEWO dabl & anti-ram
syst emogpesndisitg afchopestentaod |gm'@llmalqwgeiqugm>¢ dihe UPPE suppyrtiig structure is
|IIustr e I : I . .
Fecer proSTOiCE AT B A TedlonkOf 4fbAMH g Wi B BAFTINR More
vvhen i tpartsculalnpeiat dromatacpatsikes tre. anfHGm YolddrdwhortghBrdeabd abltbere is a tendency

devPoe 0605 ARGt R 19 ol 18 ot UR PRBRE i e Fuprcaing sructue

taken fthéiﬁbﬂ/ Revifesta sh;bp&t;ﬁahhmgaaslﬁw@laslt@ padiicht flRMoRRIblabel 1418 \fedih Yilting
or pivotally engaged to ?roove 0The upper supporting structure 3

and t hénP i@ c¥eiHpaltY 199188 ucture 4 are di sposed on each side of the

anti-ram bqlhkadfb%vé-@ﬁ&ﬁﬁn'eéf %ltrﬁct&@aﬁﬁaeatﬁérﬂppgﬁ’ sﬁﬂ}ﬁ)r@lﬁy Qﬁh&grep@'eﬂfd @F lower
the anti-rambollard in both directions parallel wt

per pendiipperaingt Bruchee gt cov lispphet @bydltfﬁeeméfn@ﬁtt_h@ffddaéieamm-4 granpollard (or
bobhar d 'dcseél gﬁtft}]éhsggls ﬁ %’LatvF%mOf?)‘i’Lo% Q'ﬂ%{iBg?' tion when the

movabl 6PN ant ‘am bol' l'ard |vo t he groove 2 and

t he non- opér &estivalthe 2bvpasnt ofoantmraanbbllhzadahe.i whanit botdtaned iside the gloove 2
conpl etel.y retain e & Coasie, pRerati ongl position of

oot 1 B por P Roralabal ol Soposbitn PR PR, pofs BaRk i rithe Sieture 4
gr oove cédnRyippdie thosti-ran Hfllatd P hes URPtt-ig bdllatdCUnevedl apdsitionlose to the
supporting structure 4. The non-operational pagsition of the anti-ram

bol | ar d'PPST FHPOFIRE B, PoSilR thsroRmEiena ReSIHR (SeE Rsibion aind 1. il

homiszont al by pr&fiak @ﬁﬂpdzﬂ V\% h&: cgr @Héﬁ?th% AN faﬂ?b!)i%@% ﬁpthgfoﬂe%nal position, the
Supportlng structure anti-rambollard is in

oper at ivppat sm@ummg)ﬁtmcnmqv tChre pufp\pé¢ asuppertingragdseppesingriord. irlngletbmewhen an
| over S#‘@J?l stlngs ﬁter ﬁlt {‘Jarrﬁ bé‘n%fao Lg}ehﬁgg 088(%1‘@#!@ %E%t %ﬁgﬁﬂl st1uct1%1ﬁ 3, the

pr oxi ma -ram
anti-r ampeﬁglqﬁmokmﬁg/st&icwﬂ&éi pltmlvctmblaas@pbntrduamdtnﬁpbamg fsxcsttepreveat thetdngi-ram

Egegr O}é%gf%ifq%gﬁﬁéﬁgééarfe rom gvré%t&a ?f ’EO% mng Sjllﬁg ?O\Evé:rngupsl}oligg‘g %{1uctﬁle may be
30 disposed inside the groove below ground level, and juxtaposed against another portion of the
foldable anti-ram bollard below the pivoting point when it is in operation. This other portion

may be at an end portion of the anti-ram bollard that is disposed near the bottom of the groove.

The lower supporting structure is to provide a second supporting force to restrict possible

tilting of the end portion of the anti-ram bollard. According to the lever principle, it can
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5 proximtely against the anti-ram bollard when the anti-ram boll ard
is in the non-operational position. The upper supporting structure 3
and the | ower supporting structure 4 can support the anti-ram bollard
respectively when it is in the non-operational position. The

supportl‘n structures (i.e. er s structure 3 and r, .
suppor PFAY9s asTRITFHY) Sipparifie ?ﬂgﬁ%&‘o {4 1?1881' Spaipia thtp%za:trl t‘Ba]%P\i\%q o the
a roomoti)@fat@ﬁgll/ﬂfg@&mtg,ggllt@hd on site. The upper supporting structure

is proximately below the ground |evel and juxtaposed agai nst

portion of Rekengs is- mads boFlGr 4Bvillapiratiie amexappn ttfothﬁam&lqtm ¢ the foldable
oper at i iy UPRES t t

gener alb?B}[}Q}ct %ggélg gtlﬁ ée%t])tect ed1 ggﬁll ﬂrl%pf%%%q %tg %{)%oﬁm %lgat% giFZ?g‘z&gved by
t hebantthe axamabolbloaadi dysg direcleveKvindgt aldestexpémfe@mth@amel sppporting structure.
exanpl in f..an t

direct ﬁ’gtre %p%is sup 183%%913%} gt%vtt% h s&%tljl %prrcgrfﬁag (thg%tn]éé em ff’})m the
t he uppévotiigp pornttl oY tisd rfutdtabree amyalhebd]ﬂaﬁosmrmn Thh elowmomppgltmgj eu ucture

of the system and generall ong direction upper. s

ot e SR BCRRE Aok, Hefl, Sk AR Gy ke int PRElgRuRREn bR Lauation
oncom ng|dwRBEStrdtdk Ml’@zdi:l-d@ﬁht@lﬂela(noﬁ‘éhiﬁ vaaEl adevarthy ,fol\&'aBl?s @alalrm).;@rﬁttem to
strl kes the anti-rambollard along direction X there is a tendency

15 1for efigetivglyiresisirangsmagtid to tilt in the direction of the inpact.

The upper Qr .qnggi cture thereby provides a supporting and

opposi ng fpwép% t}o prevejn%J the fol dable bollard fromtilting and from
event ual | y theopgrdr mgd the lower surrpmtlag(suecmst aronlegposed tpathd eparivhbomg thééength

upper s ortin uc the uctu

o pos &3 PBn it PR 1 B AR PG LR SHRRT A Bl By foraes

SpaC ed a&ﬂ&éﬁatﬂeﬁaﬁsmgt S@dreyt)nde@a‘tre fravad ldel ttcﬁ liowinbg-dperuionansosition), thle.upper

ggrlct e novenent of antl-rantbolgg e. when it is retained

deapﬂé NG 1OSET SUBPYHGSSHUEHESS SR 28D 3??%nal position (see position

b in FIG INccotdifs tOWBE SHoREDhdritidtied dtetids etif GFder SHPPOFtingt BRucture and the

antl-rantbollard When the anti-rambollard is noved a positiaon close

t o t he |QEpeFUPPQFHE SHHEUI§ AN desif dmpact lpad togeher w@ﬂbtﬂaéraaﬁrla%bo llard

posi tion ($e¢RARk! aagclﬁbtencﬁeﬁa ;L;)m €onctal HeONbE6e SURPARE Ism@ Ah& Sesthetic

when the anti-rambollard is in the operational positio

suppor tiahip @ﬁ$Lum1umdelg3gmnd§3rIo\npsteatwns tpperorivag lamdcmpﬁoslan@xﬁdogwedanon It

Th%beb)ﬁa\ém 1%&355”@ qﬁéblgt rclu%&%sn{)lpe% at%tlatr%%sﬁ 16tﬁ1 iy Eut;'t(i? %hdeoollald in a

opposi te’t hie "Upper “supporting structure 3 e upper suppor

st r uct wol-chepativnatiedativedy hpordrtalgpaitibro dhe irowyef okl dlso ;Htauenttatbilyehsposed

anti-rantbolIard.fronttiltlgg®and fromeventual |y toppling. The | ower

suppor tYPRET PP YIYHRAVFC SRRV E: LPRSEH'S HEYICHECt he gr oove bel ow

ground | eveligsand jauit 2pogedpRaavitsts anobiRbldehtilram 0bllafe sfabdabl &iewed
anti-ram bol |l ard bel ow the pivoting point when it is in operation.

Thi s otrhwRechyely ifin figs BeAdnddh 6oy ovs ilpstraied.d4he LPpPuUBBPItigL Glructure
that igqd} s?BQe%@ﬂoQﬁﬁétg%htg) RoLtQ dolfevél%d%'hQ Sse J%%tﬂs?\ﬁﬁ néHH@cﬁﬁtIe'ﬂBgtlon of

structure rovi se(?on SUppOftl ng or ceto restrict
possi bltke timﬂt-tradeOdJHald ﬁ@lednwepmnpomvmlg)ﬁtlmdtmeatﬁtnDt varhlbol FHE A2 A as it is disposed

Suppor tPRy rasrRc i T e RS e 1R i LR 2P RSP 28 at

oper at ilbﬁaidtupbvg’@t e gosteEI OCIS‘MGIS overlReingr@n geod & ﬂﬁd@to’t@s A GntilBm bollard, to
an exanpl e_of the operation of bl e bol.l ard

!slylstj ZHH?%%HQ@&@?%P%Y st it At ﬂt%glguaﬁihe ; Ga ' FpREtioR Vigw BE FIG.

i s 3pecel \RkbYrom line C-C. However, in FIG. 3, the foldabie anti-ram bollard is in an
operational/relatively vertical position. Further, a cover, e.g. steel cover, is provided to
overlay the recess to provide a substantially flush surface with the ground level so that the
groove would not be visible.

A general method of installing the foldable anti-ram bollard system at a site is described
7



5 the anti-rambollard along direction X and at a distance LE from
t he upper supporting structure. The upper supporting structure
provides a first supporting force Pi at a distance LI fromthe

pi voting point of the foldable anti-rambollard system The | ower

supporting structure, provides econd su portl force P2 at
di St and T3ORom et i §obieRgre Eo }ﬁtexc‘?ﬂ‘@“&qﬁaPF 56 @aparimadeing dhe Jower

force- dusp@fieg shkairt aN8 oG heabibanef Ttﬁb%éﬁﬂhdarbhﬁ c!tgkhé”o@l I%I%Kt%mmed
to 1lO0effectively resist an i npact: PF(LF+L )<P L 1+13)L

upper afﬁﬂtheh‘@lcﬂaew\%bogwﬁpwﬁteph@pgffma&eww et geyes as padleds Wsalmensions
along t e I r

0 T hato e o BhetHe Al AT 3R By HRRuLEd, e TRPAFHT QA donches
gr o6ve numdbe abimet @6ounHOWevm thel trenchi depah moy- dipker an pdwalen]ﬁb@ﬁimi:lm)d,ependmg
t he Up%%rwlu%% n;qe1 thAncﬂ’l\ﬁstr TRROLS ! rfgthg td(a}lrﬁlt(fl 0 f?e&h i %an%pffe %%g(')ut 0.4 m to
Accor ding £ T HE Snover nenti onedtr st ruct per’ s I'ng

struct wheutah® ivhe hwevidra ﬁ@ﬁ@pﬁﬁtdd&g es;tcamtdmseO@annalgs|astevehp@®matémad such as
together with the, anti-rai det achabl e

he
6 s tGORBIRERATY HE RPHOTL BobSielh i fram § § 5Kl HeBehdpt am@ighon of the
surr ounghiyeg swpbwmg stl hetuRPEraati BBeovd DESAhRAUE, IaSplaRaHy o the fldhbiéesbllard
f oundati on. has a recess suitabl y dinensioned tqo at | east
ret!fi n Svﬁéménmy P%l?fiilb’éﬂelda}ﬂdh? freacthanl sparaied bralpredaterined gistance. Optionally,
nor | 200 ghaRAhdlRMbr diRrdE GRYE pENANL b0 s{agé 3 NeP hd B oethnSPOREG. The
upper supporting structure and | ower supporti structure. FIGs.
2A and pllﬁahtseofbgla)nvw svsrapgzed @M}aﬂha*etharfpldabmquhdl aystieray steerrieased to resist an
vi ewed .respect.ivel.y, rom o
i || ust rug}tpggt e}‘iq;c'gt%lcjlpfb L s%‘SS%r% 1}11%18@8 1%%%? n Eghe ]élg aﬁatléxie‘ls @gmgleted by overlaying
pr oxi mahepyootve wlﬁeagbwrﬂj | evel and juxtaposed agai nst an

rrredlate tion anti-rambol |l ard. The | ower su
LBt o AhdRIhe GPRpfitioh o ibledlaria B furiieeig e ELGH. & Sara Siseimoved to

and r enrpdéal ftlﬁ@fﬂl&fﬂﬁe ahQuad HoeMed bk a hén-opeMfiohsl fosfEon? Bhe fbidableddllard 1 is
and 2B al so | |lustrate covers, e.g.. steel covers, overlaying. the

gr oove amellyilifiedstor aeupght nosiamorherdt i 1§50 itfevetisal posHinn: Singg a pivot
flush f kD stiblegionEn gyl BYEle ofd h Hofanf A

ro 3R R FYE U B o thee B e LB Be pin he
ant i - r amtibehl doetaids chm t@nvgwec@nlwomd /qrueikést mﬁalyed/eTlms csaill ptgiilﬁctamﬂy reduce

Furt her t eel. ver r d to o rl recess
tozr;())r ovP%aH%llosnu 1;3 % ]? ?Vel 1F UPs edutr’?%ctg) W't ﬁ lfehglourn ou%néfi?éeve CsprovVve: The
t hat tffeidgbhbdmﬂlam@ujrﬂerﬂot nbﬁ iviagiopkmatioAalggositia@l. net hod of installing

the foldable antii-ra | ard system at a gc\te i s .described

fol | ows. TH¥CET4HBE Q! é OVestIeBY R S glcs oy i HRYegiion provides a foldable

accomugat iaf0bb g d Q¥RM SAPR b E]lgeds he HEh WA Rde 9 BPYEIdiREYBAS LRNBke, with
of the trench woul d depend on helg required for the fol dable
Hdy-

bol | ar dhe pey&HpLS Hﬁéllﬁgalﬂ)é’tev@éﬁ %Iérftmc‘gmomeﬂlea@o%mnaééﬂOtSlﬁ@n after being
di mensi;ons)Qf ﬁﬁ&1§ B’ﬁl? Ee%lﬁlb%ﬂ Ed beﬁgbitﬁ‘ilﬂg& %%n%%% h3RVdper altf?)nglfjgosmon at any
0 5 may be .5 m wever ,

enbodi nment, such trenches
the tremeh vaepti’medaoj/ IchirtHeay itilmsahhadvmnb@a:ki wﬁbmn@ndmmﬂdnﬁgamnbollard as it can
U SR BB TR A% R b0 ToA oB BRI e coneaes
excavatvonsparGptiacigabpyratiag kigy Efb]dtablenwdlﬁ’ﬁd abstesumby &8 raonet etihourayneed for
be provi ded |nthetre€}éll“eé rmalev{jsurfacefor e

u

Y. .
i nst al 13RS BRUIPREL} O[dlnﬁan‘rgt o1, &S, LRVERTQH dma¥ 3?;\/ ghsialled in shadow
Subzpequeithys wahBhh akkd Yorodedphg chedifakl tBatb@bl AiGupt various utility lines buried in

the ground. Even with the shallow footing, the anti-ram rating (1.e. maximum impact loading)
of the anti-ram bollard system may be improved over conventional bollards of similar

installations due to the design and structure of the groove.



10 systens may be arranged in the trench and separated by a
predeterm ned di stance. Optionally, a small anount of concrete may be
used at this stage to set the groove in position. The plurality of
grooves is arranged such that the fol dabl e bollard systens are

oriented to resist an inpact expected froma predeterm ned direction.
The inéiagkagﬁagéﬂg conpl eted by overlaying the groove with a cover

Covar o [PPSRl AL LA 30 SO LR 140 B
non- opénrat¢refiat bypbdingd and thEHekef slitabt edboithgr dhatlitican parfaeth laptitiaft Rigction in

to an right .position where i.t is rest,in i.ts vertical pasition

s nee rbedgeoBR nasdibmion aite iullegr Y i nti e Filirf Feu R oldgown 10
bol Blar dh@}élthip@i&}tﬁ@aB@Os{]ﬁlohgm dm'?]/nt,imé h?ﬂlléiﬂhi:ede?ml:bﬁhf@ﬁd hé;salfhd)g%mltages of a
easily an yi ckly inst ed, This w significantly redyce

nat al IEEPEIPIE PRE-TeRo g a5 1t QnGvaKEEaRRekAtign ﬁ%@éﬁorﬁa@eodfgﬁ% ARd Hrgfoldable
hi de t h@1i0hRONS ard Reayf B EARESBAN LA FarBi¥SlaBR bSerBONY this ANdANE AR ] lard
posi tion. According to the above-nentioned structure design,

this i nyeam Bay pe aarges withew aagsddopheistipgaawenresal-d system that can

be used as . ant,i,~rambarriers for, buildi.ngs and the like, wth.t )
ndvant age. tRALU A SRRERMRGR s oD 1ot HhishliPR e PR et heSsebad f4Gte bonard
posit i Qisaft RlaybRl NBtARG inNgHadblvaderRNEs thgoAN ki nde@MoP AebRledc£ARORE that may
fol ded down to"the non-operational position at any tinme when needed.

Fur t herdisrupt harsousheildgvams dgesd of tte grennd.dfem withithe simllowt fomtidgathei anti-ram
can avoi d transportation and storage %if sit?@grd the fol dapl e

ant i - r AABD| (L4r AR BeRRCkaloadinElMpitie tharRallkid anisiEm opay abs igmrpyed over
f ol dabl r \ ' for L Sk .

cqui prost Pt eh bR BRR T FRRs Bl 15U SRS Bcfl SF iibrpge.
shadow 30 trenches without a need for deep excavations that may

di srupt various utility lines buried in the ground. Even with the

shal l ow footing, the anti-ramrating (i.e. maxi muminpact |oading) of

the anti-rambollard system nay be inproved over conventi onal

bollards of simlar installations due to the design and structure of

t he groove. APPLI CATI ON This invention provides a fol dabl e
anti-ram bol |l ard systemthat can be used as anti-rambarriers for

buil dings and the like, wth the advantage that it can perform
anti-ramfunction in the operational position after being installed

and the anti-rambollard can be fol ded down to 5 the non-operati onal
position at any tine when needed. Further, it has the advantages of a
removabl e anti-rambollard as it can avoid transportati on and storage

off site and the foldable anti-ram bollard nay be conceal ed. Mre
particularly, operating this foldable anti-rambollard system nay be
manual w thout a need for hoisting equipnment. In addition,

enbodi nrents of the invention are al so advantageous as a fol dabl e

bollard 10 system may be installed in shadow trenches w thout a need

for deep excavations that may disrupt various utility lines buried in
the ground. Even with the shallow footing, the anti-ramrating (i.e.
maxi mum i npact | oadi ng) of the bollard system nmay be inproved over
conventional bollards of simlar installations due to the design and
structure of the groove. CLAINMS



1. A bollard system conprising: an anti-rambollard 1
novabl e between an operational position and a non-operational

5posi tion; groove 2 for retaining the anti-rambollard in the
operational position and the non-operational position; an upper
supporting structure 3 and a lo upporting structure 4 secured to
t he groove and di sposed to juxtgﬁééﬁﬂghe anti-rambollard in the
operational position, wherein the 10 upper and the | ower supporting
structures are vertically and transversely spaced apart to provide

suppor ti ng 1f on aR$latdsyshen asiprisia@ bol | ard upon recei pt of an inpact

at the anti-ranybollgrﬂ% and a connectin nﬁchanlcalﬁgevice 5
movabl y engaBidiy-ierebalil.  Daveble batwedetvorrrafinBalRRsH it githp non-operational
posgtiggsgﬁg;the non-operational position. 152. The fol dable anti-ram
bol 'ard system of claim 1, wherein the connecting nechani cal device 5
novabl y |ingepvend &ndropininge thqtanti-igm dwillasd dnt et Reciafgnde pesitiopeand the
end of e..gr - l:he connecting nechani cal device provides a
pivotiﬁ%ﬁﬁggﬁgﬁgﬁgé?mgﬁﬁbh t he novabl e end of anti-rambollard 1 is

al | owed t o mpvppet bepphyinghsramiic- 3 andbolldwed sdpmatind strootwpd et edopred to the

retained in the.aroo 2 and t novabl nd, of .the anti-ram.baollard.
can’ modsobh of o PRESg ulto Re SRYISN SRR & wh Pkl AR, o we
sydempbec lhai nthd , lowkersepporting dpRearres uppeetticady sinduahsverssiyangadedeapart to
| ower supporting structure 4 are_dispgégg on different si.de of

, g t he .
ant i - r AP HOE ISHPROTHIBE &‘iqS\F@I‘y? 28hady F‘t“pé?g? EREPHP 8{1ilﬁij’abbﬁtnklleﬁlltl'l'alll

the antysifadl;nRol lard in both directions parallel wth and
perpendi cul ar to the groove, thereby the novenent of the anti-ram 25
bollard is PeSnAEEnEdnehansh derise Hahlyreagagiosithe antiwparballaed between the

movabl &edi 0f, kiad A B! AL PLYOLEpOUlioP! The groove 2 and the

non- operational " position when tthe anti=rambollard is conpletely
r etléai ned i 2.t Tke fpldable adti-ram bollhrd Thetethalfdddle 1 awhereimatie kohheatthg mechanical

Syt Uy RS BRSSO REISR b e S Boghe soove
cl ai m 3. (nheseidttinpenapanihl andte pasiddsonpbiotiaptpointamohphhayidthe snovable end
{gi;{ : g{eaglltit-%ﬁgggﬂ%@u)gg Pﬁg{jg‘gg‘g :ngéjvlﬁzﬁrélw}ggb; t1ee 91{‘[9-(1‘)&}/11? b%llg%/d Ehc%n be completely
retained in the groove 2 and the movable end of the anti-ram bollard can move out of the

20 groove 2.

3. The foldable anti-ram bollard system of claim 1, wherein the upper supporting
structure 3 and the lower supporting structure 4 are disposed on different side of the anti-ram
bollard respectively, spaced apart by the pivoting point of the anti-ram bollard in both
directions parallel with and perpendicular to the groove, thereby the movement of the anti-ram

25  Dbollard is restricted between the operational position when the movable end of anti-ram
bollard pivots out of the groove 2 and the non-operational position when the anti-ram bollard
is completely retained in the groove 2.
4. The foldable anti-ram bollard system of claim 1, wherein the connecting mechanical
device 5 includes a pivot pin.
30 5. The foldable anti-ram bollard system of claim 3, wherein the operational position of
anti-ram bollard is restricted to a position perpendicular to the groove 2 by the location of
upper supporting structure 3.

6. The foldable anti-ram bollard system of claim 3, wherein the non-operational

position of anti-ram bollard is restricted to a position where the anti-ram bollard 1 is
10



6. The foldable anti-rambollard systemof claim3, wherein the
non- operational position of anti-rambollard is restricted to a
position where the anti-rambollard 1 is horizontally retained in
the groove 2 by the location of |ower supporting structure 4.

The fol,dabl e gant t cordi |n11
7o) PR AT RIS X I RSSRER Dl AP 88 Sheflfl
| ower suppartTing fcsltl&lnletamlelam fbaua dosystm dec@iﬂﬁxgosaedup DX |o|fra:tla1hy1 to claim 6,

agai nst the antj-rambollard,. when the_ anti lard.is in
B T e g B oD yin e et daideh DY Sy SRPEEI TS e fve one

accor disify §QpaddY HoRiAtel addimst the agliahMm BolldeHaER thobhtitrh® bRREH is in the
supgortlng structure 3 and the | ower supporting structure 4 have one

si de dioppEsienaln ‘S&WWhtely agai nst the anti-rambollard, when the

anti -ram bel |-gfd félﬁaﬂ)l@ atrﬁﬁiaﬂp'ﬂoﬁ&‘ﬁr %Eléi’l’i‘%'cccﬁ@ﬁigt 1Py %9@ of-@?ﬁm 1 to claim 6,
fol dabl e anti-ram bollard system according to any orie of claim1l to

cl ai m eyhenkierisith thepparoepeoingsstaighist Scandi thi lawaksuheditkestaetints féhave one

cover. Th t S f.glal I

wher ei n;c%ehdlsé?s(gzg v@%ﬁffﬁétggp%%n the @ HHQ& P&E&gg, é@%ggﬁ% ta)ng lgll(ljl\rﬁéﬁz}_iald is in the

11. Thmohahﬂahkﬂmhpoﬁﬁomn1boIIard systen1of cl aim 8, mherein t he

grqave 2 | 5 wth a hed, det achgbl e, cover . AL
medflod of Pnellf FSLFYR BH-THE PO GabTaACTo RaiR BoriaPhe &)l do daim 6.

claim ]whé{\é’iﬂftﬁé gldoh@ Dtdoaple@iwitihe ngt@Rdelctachableeouged under the

ground. The met hod of claim 12, wherein the depth of the

groove is Betmlﬁoiéa@elwwﬁa bollpidpBistam ©h € 1gPbdnwhetem dhe gHoViEed frogoupled

of C|aHﬁhigm%mHa¥Héﬂ ébkmﬂﬁépln the ground surface, where the groove
is located, Is overlai a cover. 25

11. The foldable ant1 -ram bollard system of claim 8, wherein the groove 2 is coupled
15 with a matched detachable cover 6.
12. A method of installation of the foldable anti-ram bollard system of claim I, wherein
the bottom of the groove 2 is secured under the ground.
13. The method of claim 12, wherein the depth of the groove is between 0.4 mto 1.0 m
below the ground.
20 14. The method of claim 12 or claim 13, wherein the ground surface, where the groove is

located, is overlaid by a cover.

25
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