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FOLDABLE BOLLARD SYSTEM AND METHOD OF INSTALLATION
FIELD OF INVENTION  The present invention relates to a foldable
anti-ram bollard system and to a method of installation. 5 BACKGROUND
OF INVENTION  The Vehicle Born Improvised Explosive Device

MMM”HES and their occupants and users from the VBIED

W@g%%sé}ﬁtﬁﬂ@%t%%[gérétt?aavﬁ)ﬁﬁ%ﬁbiQﬁ‘éii-lxlgﬂl oG PSYMGILIA PTMPME thod of

' buildings and facilities to prevent vehicles from approaching. This strategy

instaljgi¢afied "first line of defense" against terrorist attacks. Among all the

BAC 'ﬁ%ﬁﬂ@ﬁlﬁ% B%Iard hgs been a popular chmq—:-_because itis

—ggvmmmwmr@mﬂdscapmg of buildings and facilities and can
Aleedveasdle iBorthdrpsirestdubxifliosive Bevéral (YBIE DY) thaabtiei@mecognized as a

porerp IS SYSIEPS Ve ReenUsed | yarios SiLigtions; HOWEYer MARkol for terrorists

em are permanently installed and cannot be removed Trom the site it
all ovesdbssalgbalthewgh sumwvtiver alabdtingt antbeams lbotidroh dyseefos tarrorist attack. To
protelEBNARIES ! iR EARARONRA IS ANAING ANBIRAGAS B ears, anti-ram

_can be removed/detached from the 20 installation site, the removed
barriggntibpaity BemarinpedifrestaherRsrignsisFad i theyldeshoing daeilitiss to prevent

vehictédl IRGHT appitbapRiOStshfor MRiRting RAMPRIEMTRAUARICH Tk FEReVIAgainst terrorist
the anti-ram bollard, and transportation between the installation site and

attacksyt sjte storage. In addition, it takes a long time to reinstall them to the site,
whioh gndy theraproraiacbaperal anal-recuireiiaenhis daerggnguiitudiicios.because it is

25 INVENTION DISCLOQSURE he pbjective of this invention is.to o
ess D S TR BV Sy AL LAH U SR Ll o he
streetgarfiotoranti-ram function in the operational position after being installed,

gvhile rlh? anti-rgm bollard can be flol d dg[)wn t%the non-oper tional . o
eve{.a gpes oL the anti-ram Oéa‘]; SYyS Sms av?]. eent se% 11 _various situations.
positon any ume when needea. In“order to achieve the above

Howdnentimoed abjdetiverthpdrresenitdyvaniiginegravidiethot be removed from the site if
necessary. Although some other existing anti-ram bollard systems are removable, i.e., the
anti-ram bollard withstanding an impact as a barrier can be removed/detached from the
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.

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.

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
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foldable anti-ram bollard system comprising: an anti-ram bollard 1 pivoting
between an operational position and a non-operational 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
disposed on the groove 2 in parallel with the foldable bollard 1 in the
positigperational position and spaced apart Svertically and horizontally,

BVQI\GQU@?HBPQMF&W%%Q&@%QH%B@%@?Hft‘ﬁ@ HBRM FRESHRIA 985sition;

impact at the anti-ram bollard; and a connecting mechanical device .
AOVERSY FHRROr (B enEHstHFam Hrliarever ThHepesine sting Hischaticd are disposed on

the gidRMIE PnrparaRly Wintked©nsl @mMlobdnarantiirpmebalatditn i@ doRida @hd spaced apart
. one end of the groglve 2; the connecting mechanical device provid

verticalli g B6THEIRL ot DRSS RS BRI S BNAD BTG receipt of

an impatitranthbaltard dnissotimpletely retained in the groove 2 when it is in the

non-operaional nosiion e movale, end of the,aniram. bollrd ot
out of the groo and in upright position when 1t'is in operation; The
Uieercsusponingethmtiod andetenioweblsupplort mstendtudetdearati-ram bollard to

the iflRROSES e dP &aﬁﬂeSé?@o%“??tﬁ@%ﬁ%&‘?ﬂ@%ﬁ‘éﬁQﬁféﬂ‘f‘%i)!v&%a&%dvicliles a pivoting

apart by the pivoting paint of the anti-ram bollard in both directions parallel

pointyahpahVhéspeHsicani-tathe ghosdelsTRERSAtHE MiemdrcoriEram bollard 1 is
compdititiarapliardisiresiristed befweanthe preafatipnabpesitionwhRksbs; the movable

movable end of the anti-ram bollard pivots out of the groove 2 and the L
end q{JhsBRIATIRE POuit oM ok R tHd é%‘fi-%ﬂ?%ﬁa?&‘?s%o‘r‘ﬁﬁ‘lé?él??é‘l‘éﬂ%‘e&’hen 1t1s 1n
operafidhie groove 2 20The operational position of the anti-ram bollard is

rlel%rilﬁt)%grt%u% (())rstiltlil%nsPr%g%Spedg:%lr?(ﬁ 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 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

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
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:

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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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
uppette RppEn238tmortidgestruueyals andiheriovgeiosoppbhiingpstiubemremimpact strikes
the aﬁh%’ﬁ‘lWﬁ%%&'%%?@é’%‘f}%&{%'@H@t%'ypégaéﬂﬁﬁ@ﬁr%:téffﬁ@u?@'B%”ﬂoth the upper

The above-mentioned structure, where the upper supporting structure 3 '
SUPP I EhSIAVRT S UP pReindhstriRiife AVRROHINSoSEY SHGifferéRe dide g tiwpporting and

resistiald abiecatipiaine Rotiar dar SRacRH akafidra igMasehd fean BRYEREARy toppling.. The
following functions: 301. Restrict the mgvement of anti-ram l%ollard; i.e.

lower, SUpPRS f}gtafﬁ%%t%gia@amigr&&rw e Mok G¥ GasiaV sttt level. and

juxtafesedpagitinst hriothés pbjrithe ddwier Soldpbréngstraaiuselthehbauppart thieoting point
anti-ram boll (gésartnovecrl1 &o a IQositi(g) lose to

when_it 1s 1n operg{l%nW{Jﬁp toht?}earmi_; 1r(])1nbr(r)1”ar an.e P ES3G (1 %ram bollard
the'Uppersupporiing Structurd 3. 101s in‘the operatisnalposition (see

that ipai;"ﬁtm@indﬁltGhi)thftﬂmoiﬂdl_s_tgrpontm@tmdewmhemp@@mgi-mmcture is to provide
anotRP!IBEA 1B NsH SRETAURRAL F{BSFé‘Q&mt'g%s%iﬁint?ftﬁfng?rlﬁkg FUUEHIR Sortion of the

~ can provide a supporting force. Thereby when an impact strikes the .
anti-rafti haharsb e BH ifHe teidecdspes RE ISP P& £ 30 BNk SHuRplementary supporting
forceROHD (G LHRPRRFMRROTHE RIS B A0 HRB QYR SURRAUHIL A PE LR

rovide a supporting and resisting force to prevent the anti-ram bollard
fpramaﬁ@%%m%%ﬂaaﬂ%wm@wﬁ%@rg fBinased spasad graralgpg the length

of thanayihadispised (oside tiealyy cpuccdelpw gravtdiavebnamd pntiapesedllard is folded

nd rgRInStanelher portion of the foidafip. antrram bollard balou e PHORG the upper
a % INEWhHER 35N pera lon. This Gther or(tli'gh m%y%e% AN pB(r)tSlon o?’ © uppe
and thled @ntir rarppboliagdsthattisreisposed adeactthe bottom of the groove. The

e s PR D ST 4R e tower

suppoxHagrefifity tereneatetesisiriheipoae ca b rogribes wihpleersritagnsbppsartdng

fprce @nd dbersbymaintainithe aoti-ambRllard invihe frerairral/iRriglivot pin can
Eosmon. The upper and the lower supporting structures are dispose
mov

cereaphtsI o Rl detrfin BrtROHArAf W11 8FA 67 VA ARP8petay mechanical

devicagadysRdhapwbandhe antidamn kaHardik feldrdandaieiais@ddmitse between at least
roqve under the %round level % .inan n-operatjonaléposition , the

two étr“i“ssan c‘fﬁle | Wepgﬁlﬁlggﬁ st ts éi’%sﬁb(f[hff %tel&ce ve 1mpacts, and a

non-operationally horizontal position to be stored. In certain embodiments, the connecting
mechanical device does not require electrical power to operate and thereby moving the
foldable anti-ram bollard between the two positions does not depend on the availability of
electrical supply.

A matched detachable cover 6 is 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
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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According to above-mentioned structure, the upper supporting structure
and the lower supporting structure can resist the impact load together with
the anti-ram bollard.  The connecting mechanical device 5 including, but
not limited to, a pivot pin can movably engage the foldable anti-ram

bollard to the groove. The connecting mechanical 20 device provides a

instalfpdoting) theinntiboun Whlbhrdheabdifafdlidedlidover to thove beatvsenicarlepssition at any
time WY%@%%E&%S Iff- Qd&i%&lP%ﬁ‘i'&m!éy al(!lQ[a{HMgQQ%PQQéﬁﬁﬁﬂ%eampﬁg?bollard as it can

and a non-operationally horizontal position to be stored. In certain

avoide HFHBARHAHRD thdcsioiaesin infiiendViRE aaviceladys ABeI¥dgréhis foldable bollard

systeﬁﬂQﬁHjCBEnﬁWﬁfaﬂovﬂlﬂ%ateaa{Bé&hﬂfﬁB}élmmgf&]thﬁrﬂélﬂamﬁr@mf-fEﬁ’ﬁbodlments of the
bollard between the twosﬁl]osmons oes not depend on ﬂ% ailability of

invension may-aF daHahed R TuREhABIB e et 8" ‘?FcPeSi‘ﬂ%&a“O“S that may
dlsrugramtﬁ)asfortthq/saiﬁty andaksthelic yatum of Mrmnelmgo@iﬁwmls the tepth of such
eration, th % ecured in a fixed fo tion. It has a rec
trend%) té%ff?/' E‘me%r’élgr% zﬁeast re’tezll}l the anti- r nWeYr }nﬁsar in"Gihet embodiments
depembngogxenaqonamemslv‘ébsphombntw gopositiontimpethecore stouldiais6i.c. maximum
impa PIRIAH AR SROSEA PRRLSURRAIING S HIBARLAWEE SURPAHIBRal bollards of
structurée. Accordmﬁgto the above-mentioned structure design, this
similiyBHadIRtHBYIdS (& 1HRIAIEEEMNIaTHUSONET @SR PIA can be used as
anti-ram barriers for buildings and the like, with the advantage that it can
perform ant| -ram function in the operational position after being 3 installed
BRIFJA DIRSGRIEERONQFIIHE BRAWING® N to the non-operational
BReiian 3Ly e hep, el dmafdiionulnas headya0iagss aha-ram bolard
removable anti-ram bollard as it can avoid transportation and storage off
systesitecdviohm g aoticudariyb openatingfthhs foldatlerbollard system may be

s T R el D L B T SARSR Yo receiptoran

impaéleep excavations that may disrupt various utility lines buried in the
ound. In one embodiment, the depth of such trenches may be about 0.5

%ﬁo’«ﬁe%ﬁea tREtPBAL ap e theyfaldabln baharemsdiiakes dépradiigline A-A in
FIG. P requirements. Even with the shallow footing, the anti-ram rating (i.e.
maximum impact loading) of the anti-ram bollard system may be improved
tVer ddhventisnvaldnellarsvod il Osintilkdabistditd tiydsspisieto e el edimg dhel line B-B in

tructure of the groove. BRIEF DESCRIPTION OF THE DRAWINGS
. 1A is a cross-sectional view (inner structure view) of a foldable

&nd-rar holtarbaysiesnact aiding tend ek emdlodimaat ofetlie (niveAIIOK. 2A and 2B. (Y

FIG.

is the Ground Elevation)
FIG. 4 is a detail of the horizontal section at the pivoting level. .

FIG. 5 is a sectional view of FIG. 4 taken along the line E-E in FIG 4.

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
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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15FIG. 1B illustrates the operational state of the foldable bollard system
upon receipt of an impact.  FIG. 2A is a sectional view of the foldable
bollard system taken along the line A-A in FIG. 1A. FIG. 2B is a sectional
view of the foldable bollard system taken along the line B-B in 20 FIG. 1A.
FIG. 3 is a sectional view of the system taken along the line C-C in FIGs.
the gaawng PRafvlislthatis the el Eibleabiohy ] G im tie o petaiil afaiheokidiozomd| spaced apart

veruc%?ﬁl'gﬂda&é%v%%gw l%\{f?!hnl:lglg%dﬁtﬂl geHenal YIRY Al bBKRA upon receipt of

along the line E-E |n Reference is made to
an imppst pishe @ tEraRERYddEht invention prowdes a foldable anti-ram bollard

watamo@m?mﬂfgnﬁechagman@wc@m&@&l@a&llak&tlagtp@wwfaﬂouard
erationa pOSItIOI’\ and a non-operation ion; a groov that can
SRR RRS DAl ifHs r’in85§ gwkéo%?ﬁow A?1f pidpti-ram bollard 1 to

the isugpartiogsirndtofetBeagebavioviewsthppopiing sirclite 4omhmlagerﬁxelmhmcal device
proviggs a pivoting point about which the anti-ram bollard is allowed to move between
operational and non-operational positions. The anti-ram bollard 1 is completely retained in the
groove 2 when it is in the non-operational position (see position b in FIG. 1); The movable
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.
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.

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
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
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
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the groove 2 in parallel with the foldable bollard 1 in the operational

position and spaced apart vertically and transversely, providing supporting

forces to the anti-ram bollard upon receipt of an impact at the anti-ram

bollard; and a connecting mechanical device 5 movably linked to the

anti-ram bollard. 5 The connecting mechanical device 5 movably linked
proxigréedndgsfithie dstiardirrollaedl ardovtheniribitlet-ore bl aflithe igrdoyen-operational
positi\@ﬂ{hﬂl@“ﬁ%&)gmsJﬂ_E%ﬁ%@ﬁ%@%f@%%ﬁﬁ'qmﬁ:q%wg? ﬁfﬁfﬁgﬁ'ﬁg‘ ANRUNR 4 can support

p he anti-

oint about which the anti-ram bollard is allowed to move between
the anjigpsiGREPEHECRBFLBPERAGIFA PASILHS, MO RRTAAM B AIRYEANs
qmapdaﬁ(immgirseﬁlmgf@ gﬁg&ﬁ@fb%gﬂ%@%ﬂﬁwﬁmmllower supporting
position (see position b in .1); movable 10 end of the anti-ram .
struc B‘FIé‘r)dab‘i\fzetél%’&?‘iﬁ‘%ﬁ?@%‘iﬁ\%‘?E&?j%gi%‘b%&%@n?ﬂfi§‘}H‘6E)‘8rBﬂHﬁ54 on site. The

uppepospijent{sgesposiiion B iprbk@ndieln bedainkempodindeiec thamddgoregivsgd against a

. mechagnical device daes not require electrical power to.operate and ...
POt R ot OB Sh A AT B Rl gl osiion. The

uppelasnamabitiuygqﬁslemmahfsyappIylimosse(i/get_sqaﬂ@@cs@amhwemﬁgﬁed of an impact but

oppo§R@'ﬁ'R!esﬁf%“é‘iﬂmebﬁ{'{i‘!&@’ﬁ@fﬁrﬁ%%%'iglﬂgféi?e%%tf@B@%&B&%Y&PM&%L For example,
~Invention. FIG. 15 1B illustrates the operational state of the foldable .

as ingigpEad) Byt LBoi et dipPafidn Rperied-fon sdrpralpvidniopgids one side of the

foldaBRU{AM ARl WRER jLisHN ererappaalpppiienoiEudishowmiNge disposed on the
foldable anti-ram bollard coupled to the groove via a connecting

OPPOHEFAGi LAt BR LR gnPiger it it g i eHOR e LHE ARG WP ¢fésg structure is
to praviakentfranguii® Eny itosicaing gofoldabie antomin H ot mevablyifsction X. More

. pivotally engaged to groove. 20The upper,s rting structure 3 and the.
Pt R M RS O SH IONMb B AR T SRR r 1> @ endeney
for theoliaridreashedtardlyp sphdediapdrtdyyithe g@ivbtingpaint ©hehepgati-sapporting structure

" I in_hoth dir 'lerOI' pendicyl . . it
there R B A 0 IR e B ard from wiling
and fgperRiaiatbpsiiiingien the movable end of the anti-ram bollard pivots

oS BS IR QNG ERE HRN-QREFatIRRAL ZR- PRSI WNE RS ARLITAR the Tower
bollard is completely retained in the groove 2. The operational position of

SUPPQHEgN BT Bolfhrdf §s FErRag O diHsE S sl pdntheufaldePireagibsor bollard (or
spaced Bydhaniacation bl ppehsuppRs thhg sirugtute &iang: lower supporting
trycture 4. The non-operational positi oii).the anﬁi-ram.bollar.di . )
TR RVGIF s SRYEETE Ui At AR L B Sr ¥ BE Holh G s the eroove
and imntheengrooper 2tion the denadiosed lovsaicupporling. stjudiarie wehepdiieng structure 4
0 anti-ram bollard is.in the @perational positio th the u r ..
can g O R ARSI BN IO SRR pisicion close to the
upperoﬂeosmeiljum‘ap@s@m éré&imﬁn@éfly aganasonad amil:ia_m(wnam.itionm orddes. 1).
5 %§U[§et@§}ﬁa%¥ff§§¥8%%§‘mmanh@]anﬂlgﬂglﬁﬁmﬂqmlp%@%Wa?ﬁ%%l Eosition, the

both the upper supporting structure 3 and the lower supporting structure
UPPEhsHRPOHENG dE iikPAR oS EensDEPdiin atSHPROEHIS: #H ARROHREHONSFd Thsepby when an

impadberARtiyane hatiarshisybithel nanRPSial A RAsIiRE upPeruRPPorting structure 3, the
supporting structure éand the lower supporting structure ? can support .
PP A B BBty RO LS B RO 4 BERYfBhhe ant-ram
bollarth érstppidtitieg stduciune S ficatud dperopppip@rting stiowitire wppodilgyvetructure may be
asroRBERIR SIS SRR S SRR SR R poron o
foldaploxintiateny beltwidihelgrouhd fevelinadjurtapbsedtagamsparposio bistiagher portion

may Qér‘]gfrﬂ{%ﬁ’&’l&%ﬁ‘?i&‘ﬁ_‘Sf‘tﬂ%eaﬁﬂﬂfﬁﬂ%t?ﬁﬂ?&%ﬁti'i‘s%ﬂsBB?éé‘tlifé%?'tHé’%%iRB‘m of the groove.

e upper supporting structure may be disposed generally along a path _
The loxysactatRSTHA SnIHACLHSt BpoSitevtisls sideettHeSBPRTAMSENER] Sy sesHict possible

tiltingeSEMRGINE SoRRATEsk itnRaLh FRMEXAMNAIR: According to the lever principle, it can
6
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10 as indicated in FIG. 1B, if an impact is expected from a direction X

towards one side of the foldable anti-ram bollard system, the upper

supporting structure may be disposed on the opposing side of the system

and generally along direction X. The upper supporting structure is to

provide a first supporting force in response to an oncoming impact in the
providirectioppkevuoiteyastipoiztip anicsecamnimibece Byrikestiaenateramii elfatkbllard in the

opera@ﬂ@fﬂﬁ/ﬂi‘iﬁ%‘ﬂ rl'%ggigg)%{e is atendency 15 for the anti-ram bollard to tilt in
the direction of the |m%act. The upper supporting structure thereby

BrofFisas s isuppettifty B dfhadig ibiee 1 srevanteod fORIApRIBiMaeRf the foldable
bouaifaomstwiﬂqlar?ﬂ f-E‘éhﬁi;ﬁ\(ﬁn&Hai'}MﬁQ&P'iﬂghis exﬂhﬁ)@bgﬁﬁnW%e@b P is received by
structure, where the upper supporting structure 3 and the lower supporting
the 0 ) AL G NSt GRS HE T BB CiHhAT BUTRRAU e structure.
The (ppe2@ggacedapatidiarsysrstly), cdirhawg poefol doing Rynctiodstancd.L; from the
. Restrict the mgve t of anti-ram baqllgrd; j.e. when it.is retained inside ..
pivor o RE  e ort coRcl BSLIGAA (Lbe DLSHON i HES e stuctur
provitiee lowesosdpponiengisg detaeceP4 etin digyport the Gntirtim poitdiag Wheh The equation

beloviMAARMPYAT i MAYEIARATIURN COSRHCHNSHPRR! SHRABE '”&%léaﬁd system to

structure 3, it is in the operational position (see position a in FIG. 1).
effectpyglyidesstipoligbrce; when the anti-ram bollard is in the operational

PRasitieN)dperyppsr supporting structure 3 can provide a supporting and
opposing force. Thereby when an impact strikes the anti-ram bollard on

fhe URRELpRD e B pePSHibps HiHy Lt @i BsRAscdpipar et apartiatyne the length
of thStugtvut dHpnavites a suipplktiopaasd gRRoOsiog Karcethienpteyeintitheén bollard is folded

anti-ram hollard from tilting and from eve %uall toppling. The.lower . .
£ c? 1 gon% ?%(?_%lﬁlr(])al), the upper

and retained in 1ts eroove under the nd leve .C. 1N crationa
SUpporting strlictife May 6&° SHPHi¥posed ihisidé theGrosve B

and thevielwanduppéapogetkaciairstan atbterfpartédn of the foldable anti-ram

B R her S I HBture and the
lowehstaner B theligriblecathecibstempapplaah épsaieiura th taepratyidany bollard.

SeCRRAIRUP RO FRECE iR FestictpessRla iR AIhE endPastian fi{hgnd aesthetic
anti-ram bollard. According to the lever principle, it can 6 provide a

valuesohBisFABRMURAY STBBBHiNGFORY HiRD tHEFeB Mirtdin (P Eistil Painbesthfgundation. Tt
has W thecoperatinapliupdghtpasiiian. to Reference iemadare FA@tidBm bollard in a

illustrati le of th ti the foldable bojlard syst . )
oA AU Ar A RS A L S S P BT PULN 1Y disposed
uppeibyu ip tive rensianacu bo Haddl adongs dipeatione Xtandwat a distance LF from the

er sppporting.structure, The er ting structure provides a first .
Bt e A e T BTSRRI o viewed
respegfitielarfy bolland systermnd BeBovidl Supgortg dusivaiad, thovidpsraseraiihg structure

is disEHQ&P%ﬁiﬁﬂﬁ?@lf poahe dRiEneRte fﬁﬁH‘jm&a?)Wg’éH]Q %@I'aghﬁl%%?gpﬂe portion of

elow illustrates a force-distance relationship which allows the foldable

the afgirary BoHaarh thhedeeEveRYdn St AR fFads Pt (Uisiple 1ypIG 45 it is disposed

spacdin@pipPei ARchibe IRWRr BURROHHIDISIIBUIES SHEWHSPOSRY. SMAEGAPAA and 2B also
along the length of the anti-ram bollard (ar vertically s%aced agtﬁrt) so.that

st it AR il PELALM TS rOMFELF 4IRS AERRR E HBYrdigves dhaepiaam bollard, o
provigeourableuetitiley fivamemn=pe raiibndlepasition)leing . Upiger 3l bandddiolawetiew of FIG.
2 talgel’rlprf(r)(r)ﬂmnghsr;[cgu%g&e.s ﬁgewré(‘)%gff%(l:t%(}. 3, the foldable 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
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According to the above-mentioned structure, the upper supporting

structure and the lower supporting structure can resist impact load

together with the anti-ram bollard. A matched detachable cover 6 is 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 20
as fotlpsva. rddessaitablpraiemesibredxenatlivgsta cteincthdfeintieapmbaddatig the lower
suppHARE! s‘?ﬂﬁ@ﬁ'g%ﬂlérilﬁ)tb\(%ly]BHH@HQ@@QF'E&”H@%MY& 8@ i %Iﬁ(helght required

retain suitably disposed upper supporting structure and lower Su%ﬁ?rtlﬁ
for theipldale batlad atamd IBHRE ;Eaﬁwom%@é@&%%m Rardre dimensions

of thEYSIRIP apHYIRRE tasRas S fesdliBem At athBdBRik| éheldspfis of such trenches
illustrated, the upper supporting structur 25 is disposed proximately to

may BP&L‘erd Ve %‘H‘ﬁb@&agk? Hanedaiieel r’F’i?Pfe‘il didte” b?ber”uSH‘ pggents depending

on re@ﬁhﬂdi&ﬂhﬁOlhﬁdllﬁh&dﬁ%fﬁig&pﬂ?ﬁm@ cmpmtufa Bﬂ%\/iﬁii}l&dﬁg]élﬁoﬁﬁab@ut 0.4 m to

o P e ST B SRR oM o o

concr@t@rmym@mmgvmﬁb mahstamshh@aimmmamlbmﬂasdrﬁapprmd@w installation of the

1owe€%§@?ﬂ%gys%%'i‘u§é'fﬁa&ﬁd""é%é% Qr%é%‘ﬁ%ht NG, %ﬂ&rﬁlﬁ C&Pﬂ?é ¥ifi¥able bollard

2 taken from line C-C. However, In Fl

syste@ﬁt%bﬁ@nmg@qn%%%mba%m%%@meﬁ@g@ﬁmn%ﬁﬁ&n% Optionally,

a smERVENLGHE: SELReMAb mAoNidad:tp Avenayihedacess: IBrevlR @ in position. The
substantially flush surface with the %%und level so that the groove woulc]iD

pluralipt gh&fambies 1§ JeRBRsCmBtRdd B siatty thacbridoies it ars Bidnaied to resist an
impaSysi@Rtaldafeiie is prsibed feasdigions . The: siietisipriepareddiypleted by overlaying
th rex%avatllng a trencg for accommodating the lower supporting structure and
ce Or%o?/év 8lmen5|ons of the trench would depend on height required for the
isitabiecholiad aysiar ;mﬁaﬂatg)bawbémrmgahe nipgracves asowvell msfttwe removed to
reveaglmg'ﬁ SQ&Q%HEFS%’% I)H’ga {{ t(%g a n%o os?tlmlo'?ﬁe foldable bollard 1 is

embo Iment epth o suc trenches 5 may be a out 0.5 m. However,
manuglyiteiet Qeprthipraghdifiesi foothdiceenibatlithénts debeNaditgarposition. Since a pivot

pin nmiEAIEMEnIS AR dbsttive rangs efdhemdenrit eoaiiansh FgniaN96out the pin, the
from about 0.4 m to about 1.0 m to avoid a need for degéa excavations.

anti-reyRBRHAYY LRV Iy FhatshsilYsder A tdi¥rébstatisd nEYsovitle figniiicantly reduce
installe@ngh tarforma leveksuanaded @asy |ﬂStRJl&Il0ﬂh@fghﬁﬂmN%ﬁ(Sllﬁ@@ftmg groove. The
fold ﬁtﬁlﬂg re 4 and groove 2. Subse uentlg/ Iurallty of the foldable bollard
oldabls RO AR B LA SR BRAROANIPR e parated by &
pradﬁthnglmdtﬁlsibmxﬁpmmaﬂysmmmaﬂ dmmt thi comareteomayobédes a foldable
se sst et th roov, sition., The pluralj Ves, i
anti- AL TR AR OO RUAR PIPE RIS MAAE0 UG B ke, with
the adﬁp@@%@xﬁ@@tédmom@fpr@d@@nmmdmmmnn1the Pistedlagion igosition after being

instalfQMAIGIRL D AVEHRYDE HNE AP BYCYNIBALRVR S tﬁé%ﬁrébé’rﬁ%?ﬁleﬁ%tmn at any

of installation and during the operation, a cover is first removed to reveal

time by egslecarturdiarnsliBas fasd okraperfidrsmyahinanturihalard as it can

avmdb@blﬁggokt@maaﬁa%ﬁ&@e g dRighiRosilieb Where-this %’l@ﬁ*dlrﬂﬂ&%/ be concealed.
osition. Slnce m 5 is designed for lifting,

Vert|ca pIvo m anis
More gt B PRI EUSED AN et BFAAD RSP iy @ need for
hmstmgsléylamquthBurﬁﬁalle}jnHMH@gﬁfmhlw@ﬂuﬁe ghyinstéaliagiatied in shadow

wenc0S, HHE,SOEL IR placaa bagk foeuel the,01aund And bide 2 GIBRY ines buried in
oldaa system IS now In an opera ona

the ground. Even with the shallow footing, the anti-ram rating (i.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.
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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 25 installed and

the anti-ram bollard can be folded down to the non-operational position at
APPBHGATEOMen needed. Further, it has the advantages of a removable

ti-ram bollard as it,can avoid transportation.and storage, off site and th .

DR SR CTRRAAT PR SIBE SUEBTE o anticram
barrigtiddolbeibierigs|krd dystém, wath teenad mamlagititioalt i errepeidphoigtifigram function in
the 05%@5“%98)&%%%@9991‘ FREBRINGIVRNYRR-MAY BSIAIIRIYR folded down to

shadow 30 trenches withouT a need for deep excavations that may disrupt
the noarpRegastMRRlinesiBORCY ifvthdiBIOUNREEDepdsth KHERSTa IV 3o dtisgadnantages of a

remo MBI AMLRHROYBarNAXI TN IBAEHIRAGIDEh @b Ihgnantia Ratek and the foldable
. system may be improved over conventional bollards of similar installations

anti-g e s dRAYGRF 490 Sldurd SRR RIGVEY - RPBRIEA Hhésnioldabpjanti-ram bollard
systeinveiioe pravidesalfoldabie ahtoraiiboareyaysiesmtthat can be used as
anti-ram barriers for buildiE?s and the like, with the advantage that it can

BeAGF ARG FRRCRIRRR Y S JPETatiSRatSodRdA SN HeingSidstanEp|dable bollard

systeRNehieRNtisam&Lpliarcheaswariolerd dommin 2 theaaoassptiona@hations that may
position at any time when needed. Further, it has the advantages of a

disrupgyrsieusiaihiyraneboaredas itheaaravaill Faaspoitaibe didletoragsiag the anti-ram
. Site an . b I-r llar a or riicul
rtin g e I At A Bl ysteny T 5 sl ieu L roved. over
converegegh b bhtstingéguiphentstiiladditiody e mbbeidesids addherinverdiohtheegroove.
also advantageous as a foldable bollard 10 system may be installed in
shadow trenches without a need for deep excavations that may disrupt
various utility lines buried in the ground. Even with the shallow footing, the
anti-ram rating (i.e. maximum impact loading) of the bollard system may
be improved over conventional bollards of similar installations due to the
design and structure of the groove. CLAIMS 1. A bollard system
comprising: an anti-ram bollard 1 movable between an operational
position and a non-operational 5position;
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groove 2 for retaining the anti-ram bollard in the operational position and
the non-operational position; an upper supporting structure 3 and a
lower supporting structure 4 secured to the groove and disposed to
juxtapose the anti-ram bollard in the operational position, wherein the 10
upper and the lower supporting structures are vertically and transversely
spaced apart to provide suppbing¥ices to the anti-ram bollard upon
receipt of an impact at the anti-ram bollard; and a connecting
mechanical device 5 movably engaging the anti-ram bollard between the
operationatpesition acahphsingn-operational position, 15Wherein the upper

sy portl g Stru tlur and tqj W rsurpgortln structyr re dis osed
mova Cch $ ona 10N a HOI’I 0perat10nal
dafPer side of the anti-ram resp ey, sp ST apa

pOSltlpwotmg point of the anti-ram bollard in both directions parallel with and

PErBSPiculag fo the; groova,tharRoy fedheyeMaNt Gk e anlisam g&gfﬁ{ﬂm and the

isrestricted between thé operational position when the movable en
non- Waﬁwﬁ%m%ﬁﬂ%ots out of the groove 2 and the non-operational 20

pagit| e @ndi-iamchatand is eompIialysigipiad INShEcaIROVE scured to the

2. The oId e anti-ram bollard system of claim 1, Whereln the connecting
groowmeﬂ%mwémwW.%d%&%ﬂ%ﬂ&%ﬁﬁ%%&hmmﬁ Swherein the

uppeiingide e ooevend wigbrigroouadtutee aannectiogliyeahnniaal davide spaced apart to

rovides a.piv (t)lrnc%sp? nt about whic ohl% movable end ?fo ti-ram bo ard

pmw@e S EHBWEE %o move, r%ﬁl;rll thEEhaS ram%oﬁgPdr Gh'pe 86‘n%8f8? Ve he anti-ram

bollarétaimé&d in the groove 2 and the movable end of the antl -ram bollard can

WEOXSH%@CﬁLg]&Q%HQP{%ﬁ dev%e-]}"?négmc | c?g %{Rg}t}?g lﬁétq ?z}/rﬁt%mlgtd between the

claim 1, wherein the connecting mec includes a pivot pin.
operagionpkpeidiapieaadthanrbolzath8ysed mastiédaim 1, wherein the operational

p%@?élrpfﬂ?f@ﬂm 5ERMY rehis (BSigiRd 303 PARIqRWEr F&%@'&f ﬁfgt@tructure 4 are
the groove 2 by e location of upper su portlng structure 3.

dlsp%méigﬁ?r?awmafd%w%%rm 1C W@HW’nW‘E‘&eP&ﬁéﬁwHV the pivoting
pmntmﬁ@mi@mﬁlrmmlhar@&uasisatmgqaarméltmwmﬁr@éh@eaﬂttﬁw to the groove,

theregﬁog%%drﬂ%ﬁ)éfs%%éﬁagéatﬂ% rgﬁ%i_r}ggligg r?so \r/f(?stzrltc)}é:z"rI Eelgvggglg)rtlh%f (l)%ve\:/r%rtlonal 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.

2. The foldable anti-ram bollard system of claim 1, wherein the connecting mechanical
device 5 movably linked one end of the anti-ram bollard to the inside or one end of the groove
2; the connecting mechanical device provides a pivoting point about which the movable end
of anti-ram bollard 1 is allowed to move, thereby the anti-ram bollard 1 can be completely
retained in the groove 2 and the movable end of the anti-ram bollard can move out of the
groove 2.

3. The foldable anti-ram bollard system of claim 1, wherein the connecting mechanical
device 5 includes a pivot pin.

4. The foldable anti-ram bollard system of claim 1, 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.

5. The foldable anti-ram bollard system of claim 1, wherein the non-operational
position of 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.
10
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6. The foldable anti-ram bollard system according to any one of claim 1 to
claim 5, wherein both the upper supporting structure 3 and the lower
supporting structure 4 have one side disposed proximately against the
anti-ram bollard, when the anti-ram bollard is in the operational position.

57. The foldable anti-ram bollard system according to any one of claim 1
fo cletim o] dahdecin thotmeto Uppse s stippoadegrdingtirerByanuetiod lowen 1 to claim 5,

Wheréilﬁplp&ﬂ'@lgesﬁwrs%ﬁ‘pB?tYﬁgoﬁ?u%ﬁ?edﬁ99&?Hﬂ%'@%®¥&%’£%km&ure 4 have one

anti-ram bollard, when the anti-ram bollard is in the non-operational
side ghispRGH, Proxingtatycagsinabiha iLiarA JIRlardy stdienaisordttig agdpgilard is in the
Opera@i@(ﬁzgf&}@iﬂbﬁ to claim 5, 10 wherein the groove 2 is coupled with a

ed.detachable cov 9. The foldable anti-ram bollard system of .
Zrautnﬂ% W&‘gﬁw e é?&b&@%&dcwﬁ%‘a é\ﬁfﬁ’%ﬁ%t%é‘%&&‘c g laim 1 to claim 5,
wher&@vesth th]:mﬂﬂm falsladaiengnittasTulzo Basd s yistclomad alappoftiwgetriottire 4 have one

ooveqlz is conf Wlth a ched detac aﬁlegov%r 0. %511 A mrgt

side e |r8r)1ﬂo yf(ﬁéallglfe anti- ?3%1 SoNard <\ sy yStem o ca?ma g ere %Oﬂard is in the

non- (Ihgmmtmhmfsmergroove 2 is secured under the ground 12. The
metppd [ GlaI %ﬁnV}‘Qﬁr%lIQﬁdﬁgEQrﬁf&P@o% ‘?o REWEERP A (o claim 5,

1.0 m below the ground he method of claim 11 or claim 12,
whergimsheigroRy grbimePsptescr i W Hematpleed rdefashabloereted, is overlaid by

9.COMR -foldable anti-ram bollard system of claim 6, wherein the groove 2 is coupled
with a matched detachable cover.

10. The foldable anti-ram bollard system of claim 7, wherein the groove 2 is coupled
with a matched detachable cover 6.

11. A method of installation of the foldable anti-ram bollard system of claim 1, wherein
the bottom of the groove 2 is secured under the ground.

12. The method of claim 11, wherein the depth of the groove is between 0.4 m to 1.0 m
below the ground.

13. The method of claim 11 or claim 12, wherein the ground surface, where the groove is

located, is overlaid by a cover.
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