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WD 2006/ 104458 PCT/ S&005/ 000100 1 Vehicle Barrier
[0001] This invention relates to a vehicle barrier for
all owi ng or preventing passage of vehicles. 5 [0002]

WwoRYRALshal vehicle barriers or barricades %E‘f/s@@gmoomo
to control access of vehicles to or froma property.

These are often fixed |nstallat|ons one type may
range froma bar that can be | owered into an
operating position. or raised to an inoperative

posi tion for controlling Vel¢leBerjgassage; anot her type
may involve el aborate 10 mechani sns enbedded in a

roadway i n which a barrier nenber be extended to

odgéj ct vehg mengpn relpies & é‘dvegﬁlen%ﬁ%foé qieudngyer preventing
[ QA83%e dieBicRat i onal patent application WO 01/92642,

in the nane of Mudhar, et at, describes to a barrier

havi ng a cl apper pi vot abl y attached to a base menber.

2600215 cla &fenﬁénaif%xﬁgﬁ lbgugﬁtd%%cgﬁéls%aﬁa ko gontrol access of

sitron an an 1 noperative position e operatli
p%h]b]eﬂ)m ort fivem @l pageety. Thesb ankoftendixied a:jstaﬂﬂaﬂon&; be type may range

th traffi d i
Rt At Dyt G Benlompeet s pprkige PRFifiaR e eised o inoperative

Cl pORIRSH ﬁ@scﬁﬁoﬁiﬁgaﬁrelﬁbﬁé pﬂg@ge"faéﬂofﬂéfn t?ﬁta gitﬂﬁiy O%NBI{Q@ elaborate
e 0O abou

fuII rai sed clapper is typicall I|m 6
rrmg@lsnmeng &Ef?ﬁé}ﬁ@%{igﬂﬁ@l 7 gmbersipay be gxtended to
R% t"&&d&t%ﬂﬁ%ﬁeﬁ @Ffehic%ﬁaséé Ql cI e bar rier pivoted

on a ousi ng, ocated rn a pit. The barrier
|s forward inclined wth respect to the oncom ng

c. Th =1 g
B S v B S BRI WRPYSERIR th g of Mudtar,
t |®Ea1Q pkfcﬁibes/iﬁ apm&hérihaw,nga Gdpparpiveestie nttavbedrid £ba26 niehber. The
ba rier, to ot be%ﬁndlts oper.ative, positio

when.
BEGH TRIRLE SRS ERHEROUG L 57 FOPEBYVY PRy the
[ Ibgeﬂé.ﬁhd gbsriddf fihd BRpeHr Oisl’lihcmﬁdtzh&lﬁmﬁ ﬁ'@th frespeadab cthy .oncoming

3 gadilly d:%ﬁ%@% gf. ke Aoy §lapess bas o

a sﬁéag 8in. THe mARIneheibf JrARVRIIY riigu@l dlapper Witiiicdll§IREed to about
to the 30 oncomng traffic, and is noveabl e between

a? iPthSper at i ve position and an operative

[0004] US patent no. 4,627,763 issued to Roemer, et al., describes to a vehicle
barrier pivoted on a housing, which is located in a pit. The barrier is forward inclined
with respect to the oncoming traffic. The barrier is moveable between an inoperative
position and an operative position. In the operative position, a shear member permiits
the barrier to pivot beyond its operative position when impacted above a predetermined

value, thereby lifting the vehicle off the ground and throwing it upwardly.

[0005] US patent no. 5,228,237 issued to Nasatka describes to a vehicle barrier
attached pivotedly to a base. The barrier is forward inclined with respect to the
oncoming traffic, and is moveable between an inoperative position and an operative
position. In the operative position, the barrier is held in its forward inclined position by

a spring acting against a brace. The brace is designed to absorb an impact.
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[ 0006] International patent application W 92/

position. In the operative position, the barrier is

held inits forward inclined position by a spring

acting against a brace. The brace is designed to
bdho@dddg 1 Npact. WO 2006/ 104458 PCT/ SG2005/ gﬁ%mnoo

1 I'n

the nane of Ovington describ a road bl ocker

consi sting of a cover nenber consisting of two hinged

pl ates. The cover nenber in an operative position is

folded into an inverted-V to create a step 5 to

t vehlcl assa n. | sition
PS8 r * nefiEpBRRt PP PGl WORERLE B e e Ovington
f o«ﬂesmeﬁm @.I reacmsa@g ons{s809 1 a bdvteeinabEORRAkIsRE @MHvo hinged plates.
”Elgelrcatl on WO 94/12731 1 n the name of George Fischer
$ayesmembE R ap APHA TS ROPIURR S Tolled it ap davgrted-V fo create a step
d [ r
T e R A
trﬁésgat@gmlm@r‘@'dndebaaﬂ@@ebar for linking the first arm
to the second arm In the operative position, the |ink
bar and the second armforma |leg of an inverted-V
whijoe?] t he flatesitidial pﬁﬁﬁﬂmpﬂlbﬁlc@tg@lf 94/22’%31 innthe hlf@mfadofdGeorge
i noperative posi the arms an in ar are folde
i nischen ée%%féés‘/%w?ﬁt Yrgrierdiaving i piracurg Aelipie reesss: Hej agRpivoted
Ofattdﬁ@ e}{d P AR&ABAF: 1 &Ecdnd il m&d ¥t drlofflel @%B%QQMMG and

mm from t he ground. | Despite t

delsvﬂsl @gﬁemhﬂkm foa dingt apalip cﬂneesebmd m dn thehaperative peditidd, the link
a i

o 55 5% L) G A, il 63 ot
i Neg.clagke mop@'eimwndsmonpmcermsand lvekr lemriase fillded istoribeckcess of the

hI.C| r &hat an be. noved. tp. a
Iogmlpﬁ%‘?ﬂ%al ?71 eég% % a‘?] ﬁ‘q’ céguenf }SyB’PI[C%'O teﬂﬁté’ 4bbut 700
praseidm iewenindon thus pr ovi des a vehicle barrier,
wherein the vehicle barrier conprises: a base
el ement; a barrier elenent; and a guiding el enent.

Theogs)| di Ng IR&FERE dG&BMiﬁQeInﬁof b vwievdhidhd baHeRPRbretiPstill a need
t he base el enent such that _the 25 guiding el ement

peP i dds heehirde piraer BrGRBHLCREoIoBER R ARt Pl Tp iew of

t Qebd)@ilRABE: in SLARNB ontRAL) theiPRAGIsoMhedd ¥l GlSa vERAd Blrrier that
I n an enbodi nent of theé%ﬁl ding el ement = the guiding

e| @adE movedppny decgtion gyl eiaraly'eqnér%ﬁtwré%’som ated with
a slot. The clanping el enent passes 30 through the

associ ated slot to clanp the barrier elenent to the
bal980Y| enenflhe Tiveseat dnvention thus provides a vehicle barrier, wherein the

vehicle barrier comprises: a base element; a barrier element; and a guiding element.
The guiding element connects the barrier element to the base element such that the
guiding element permits the barrier element fo move downwards relative to the base

element upon impact by a vehicle.

[0016] In an embodiment of the guiding element, the guiding element
coraprises a clamping element associated with a slot. The clamping element passes
through the associated slot to clamp the barrier element to the base element. The slot
can be either on the barrier element or on the base element. In one such embodiment,

the clamping element is a bolt and a nut. The bolf passes through its associated slot in



can be either on the barrier elenent or on the base

el emrent. I n one such enbodi nent, the clanping el enent

is a bolt and a nut. The bolt passes through its

w0 @ies slot in WO 2006/ 104458 PCT/ SG2005/HQL06hs 0100
the barrier elenent on one side of the barrier elenent

and engages with the nut on the other side of the

barrier elenent. In another enbodi nent, the bolt

passes through a slot 1in the base el enent instead of

t hite baurier elemehicoreode. sideyqfi thabirjier derpéntraad iehgeged whlo ke, nut on the

nut and l.ot, arran rovi ded i n n
et E e SR RS I T ool iony ESEr ks Himugn o o
ea@hthdipdst clefight idftdadsdfake B @M@ TyipRallf; ) ;gm@l:yto@bolt nut and
wi thstand. [0011] In anot her e odi nent _ of

c| SekATREeE e Enprovided £ BHAEAIY e&fﬁlﬁi’r qlcgrggwaad force and
5 hragaR R Has Q%%%*%a%s SR aFiELENANRRISS o

t he barrl er elenment. The clanping el enent al so works

P TS et codadEht b BB P, i Sriing Homen

enfaghieeY Soréb ahd g s@bw rmgaggag&hﬂ:am Mhe seity faaseh BRGEghGHE slot and
|l ong as the fastener is firmand stron

Eﬁ@ééff:%’ ﬂﬂ%@ acr?‘ﬁ@rﬁaér% & barpignRleppent &hew&%elemen% also works
10 el gaRRor ah @k b élaﬁ R 3hd 08 borBh SRR is0R HEHASe clement.

relative to the base emsnt upon an 15 inpact on t
barrier el enment. For exan‘pl e, a pin associated with a

is a form of uch.a ener not he
ol 28 F okl iRl BE SRR A ol R BG i be used
nesp lomg)me $atepedia ﬁnﬂmmomgedowghttb haldgﬁe)batﬁem]einmt to the base

0 n rew 2 r S or nal
(iR 4R aftdley SRt SRR ke il T ol st alofFupon an
15 geinpaétionrthe bariet ¢lanethcforeramplac piamsdoated hﬁﬂ:gar wedee, is a form of
but all.ows relative novement between the bar and the
grBRRBIEF t here is an inpact. The bar can be on the
barrier elenment and the groove on the base el ement.
It also works if the bar is on the base el enent _while

t HA013r oove I anciberepdodinens ofthegudipg elemppl theguidipglement may
SCh 9@ gqgaﬁsaséﬂcﬁﬁe@w&ﬁoaogfoﬂ% d Sacfo%ﬂng Sl G8 1ocki g screw

eit ar or on a part orm ng the groove.
20 t mrtmgfts Hhobesal dpepprdicniage tree betwirers trechvri and rgmpdveclod gbyerating

a ﬁ%&n @e@wgeéﬁ%e P%na%d%les 8$ve' ﬁutpaﬁI%Ws g&%&%@&eﬁ%ﬁabe gen the bar

bar or groove to permt refative novenent o
i renti e groowyeher hhemtlhs:r watbbd‘hﬂbm mibg onvthé ‘p,dmtmemmt and the
?2%% ! gogavt%f: ﬁ’%ﬁ%e%l Ilrtlafsb wor 1%%6 Qz% 1§ %lrl%\:{\é faasée element while the

groove is on the barrier element. The locking screw engages with a cooperating screw

25  thread either on 1;.he bar or on a part forming the groove. If through holes are provided,
each screw is replaced by a bolt and nut, and a slot is provided on either the bar or
groove to permit relative movement of the bar in the groove. In other embodiments in
which the bar and groove are tight fit, no locking screw is required. In yet other
embodiments, the bar and groove can be made in different cooperating shapes,

30 including for example but not limited to, a T-shaped bar associated with a T-slot; a
dovetail-shaped bar associated with a dovetail-groove; or a round bar associated with a

longitudinally open cylindrical bore. |



enbodi nents, the bar and groove can be made in
di fferent cooperating shapes, 30 including for exanple
but not limted to, a T-shaped bar associated with a

woShwlinasgs dovetail -shaped bar associated W plrRc2005/000100

5

10

dovetail -groove; or a round baj associated with a
| ongi tudinally open cylindricall bore. WO 2006/ 104458
PCT/ S&G2005/ 000100 4 [00141 In anot her enbodi nent of
the vehicle barrier, the guiding elenment is nounted
on a pivot In one such enbodinent, a |line of action
ui di t L VQt... :
of ], 911 AR BHEIEAbol e BE VIR, T Bhiopd Mot i
bannumrdoﬁa@h@ﬁﬂnbmmmmheabs@acntudmbhémﬂmﬂ@éﬂkﬂ@mﬁMgdamaﬁis

[ ct - [ 00151 | n.an_.enbodi,nent ..n igh. the piv

DS EPPO R ROy T TP T O el i, | ity e i
OneltientvatH le§fectth €idditectiéef ddmpackr el ement is rotated
about the pivot and at the sane tinme is noved down
towards the base element. If effect, the pivot 10 at

tgnfhgliﬂom Of gt € BEdinEhs ﬁ] %HPEH%@%%t% oy t’f}é‘ ‘HBELf the barrier

g el enent, tor exanple
8 gelement{ ﬁ;@m ﬂnpata w0 tinebarserzbaiant ribe hﬁmttrr@m:h lsabmted about the

barrler addit.ion to t ivot sto .

i gt Phs 3t bR By el o Pl P Ry B b, et e pivot
of attﬂie ﬁbaf t‘)f e RbtsiRiment 3&is The Mithdtgnilit OWBmERE for example, as
barri er. % to rotate upon an inpact on the

bafioFarin Hﬁ L whilst the stopper prevents the

 barrier element fromrotating beyond a position, as

15

25

30

predet erm ned by the p05| tion of the stopper. [0017]
Th0%elopper Inancther ast Oémyenapﬁﬁwgﬁeblﬁledqw%naméd@gn ltohg pivot, a
asst%ﬁ&:ei‘ Sco%?éc?edttg tthZQasW L ﬁ%&eﬂg@ﬁfe 28 dehife Famer element.
e sto er can have a sur
t hEke pl&doqébmttbsbmbmelbmsltrte amtatafupbhenbmpmt en thé¢ barsiat element,
t

%a si!o e’% a?]‘%gtr?t tg_g fb?% Iege%negl]é %%ﬁt&hﬂ %eyond a position, as
rolbrb@wminaddlbydhepdstmbmmgtﬁmesampmg may be provided on
the stopper, and the barrier elenent acts directly on
the anti-friction bearing rather than on the stopper.
| nfeerm@h an aMmeathppendanibe ofting dithdéneiontand pRipead dombas it is able to
barrl er element surfaces cgvper at an _addi ti onal

0 gurdhsirpdendpatt asthe AOEPGE e SLPE, prty b 4 yeface that
| ncdcogéi"é‘ttes Rith@he feliCof 1B barRér élélﬁen@ @l Sin 1RIABRIN the barrier element.

Typ| ally, the pivot is spaced as far apart fromthe
valy, eh eniiHiniosibsering fudhes domiled, bell of eliding bearing may be

baﬁ'rgwded on the stopper, and the bamrier element acts directly on the anti-friction

bearing rather than on the stopper. In such an embodiment in which the stopper and
barrier element surfaces cooperate, an additional guiding element is thus provided. The
stopper can be in front or at the rear of the barrier element. Typically, the pivot is
spaced as far apart from the stopper as the dimensions of the barrier element, the base
element and the guniding element allow. The greater this spacing is, the greater a
perpendicular distance of a reaction force at the stopper is from the pivot. For a given
impact, the greater the perpendicular distance, the lower are the reaction forces at the
stopper and pivot. The spacing apart of the stopper from the pivot provides an effective

counter torque to withstand an impact.
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el enent and the guiding elenent allow The greater
this spacing is, the greater a perpendicul ar distance
of a reaction force at the stopper is fromthe pivot.

WBhod18ien 30 inpact, the greater the perpergiriiehasoo0100
di stance, the lower are the rgactlon forces at the

st opper and pivot. The spacing apart of the stopper
fromthe pivot provides an effective counter torque

to withstand an i npact. WD 2006/ 104458

PCT/ S&G2005/ 000100 5 [0018] In a further enbodi nent of

t hicl e ' > [ cieghoQ . :

t Rgﬂl\kﬁr rier hg?gl{rlr-eth%{ ?m%]dgﬁgggr%%iﬂ%r\%ﬁiccont a%f E\?’ﬁ?#ﬁﬁ@d&{ on the
straeppdrthabariibeeclenant. The che is bacontat wathefre stoppénat tilerear of the

cam.a camsurface is in coptact. with th t opper, at

| OEieT sleisnt SRS Pt FEASE i CoRtach Wit e opRer, Helpast after
ang dhpkct JRRDrabHbE) thed¥ RAdneall Slanb g o, FoOExaaP) bf abbut 3° or about
bet ween the barrier elenent and stopper prior. to an

i fpaetern ity baperaphernanp god Stopife Priehif & inmacte PRgy torfsy impact, the
| 0 d .
oAl A8 b B APRE oo WAhor. VB mpdch B Bhids lement s
amgpated rabgaiptha rpivadt Herooghmteuardgalae gp e snd ho cam entfecet comes into
wth the.stopper and,acts on the stopper to generate.a

G SraE i S Homet 25d Bt oot tbopd BhBthale  SPVET Bifcisfee and
[ Q8L mede teinsatcfeatpt.can be a flat surface or a

profile surface. Any surface profile works as long as

the cam surface bears agai nst the stopper at an angle

o,t[b‘@l‘.@t] than thhaim ReFRENGH beliefat kartidR&riamasle fface. Any surface

di'rection. An inpact causes the camsurface to bear 15
oprefHe worksms dangss tha cem wrfaembaars againgishe gopras at an augle other than

d i %Bjin:gi% . DRCERE | BB ace 10 b
[%@?@%{}%ﬁgper antecg{eaﬂ%? anﬁhgiﬁﬁensc?osn ané’ shap%ce o beat
a®nl|thegiopgeriat such aabingletso asvp ghsraind damnivaphorceomd tmmyerhent fo
st er.. At |east along the line of contact of the
stt%g%é’fwr%u%gth the cam surface, the stopper has a
surface that is continuous. [0021] An additional

S eis so provided gn the cam The additional., .
ARG 1 2 2he Sofeed 568 B of B PERERIR P 05 s s eble o
f aEthsasd ahempidioh Bamospdrf A€ teastAllongathdilineWTadonabtoffaBE stopper
al so tgonnect d tﬁg t he se elenment,. i s di S‘Psosed on the

r Fgfh 1BF o S a7 FtPRIer 8¢S atlp OEIHEIS | e as t he
addi ti onal cam surface. The additional cam surface

has a curved surface that is_suitable faor hooking onto
t HB024didi t i oAl additiopglamrface is also provided on the cam. The additional cam

surface is disposed substantially on an opposite face as the other cam surface. An
additional stopper, also connected to the base element, is disposed on the rear of the
barrier element on the same side as the additional cam surface. The additional cam
surface has a curved surface that is suitable for hooking onto the additional stopper.
‘When the barrier element has been moved down a predetermined distance as generated
by the other stopper and engaging cam surface, the additional cam surface comes into
contact and hooks onto the additional stopper. Once this hooking operation is done, the
barrier element is located in its operative position and is then rigidly connected to the
base element. In this position, the barrier element is able to transmit any impact on it to

the base element through the stopper, additional stopper, guiding element and pivot.



When the barrier elenment has been noved down a

predeterm ned di stance as generated by the other

st opper and engagi ng cam surface, the additional cam
WwohbRG6usPMes into contact and hooks onto tBersc2005/000100
addi ti onal stopper. Once this hooking operation is

done, the 30 barrier elenment iS located in its

operative position and is then rigidly connected to

the base elenent. In this position, the barrier

elenment is able to transmt any inpact on it to the

ba | ementy ; t " L] . :
o Alq el orvi B {ERG! ci5hpsl BB RS o B2 PR dimension
PCIASERG06 MOBSEeD an Brpa0@Pihe biditionahstoppdry Alsd, af leagipdong the line

t he. addi 1 i gnal 0 r.can b f any.dipensi o and "
S of Lt PR toRRd oyt frey fBlicRal B sitnce B aaditonat
5 St QBRRF hasA sefacedhatlifasHindd@Ng the line of contact of -
the "addi ti onal stopper. with the additional cam

surface, the additional 5 stopper has a surface that

IS ti nuoys. | r e 1\ h .
di [sog?agsur e, ﬁh%éc??q%gé% )ﬁg? gtgge?"%% mﬁlﬁ%f%a?}esg%% stopper 15
| odztmatively lddatedfat ding frofit afithe bariel elemette eone such eobediment, the

su enbodi nent, th first to i S,connect.ed .t

© HE SRR T Pingtie o e ek, B Asher? PRESGRPpe e (st
10 105’:5%1!@@[&6013&18@6@%@&3 Bibe teleridne Thas furthlet BRBLAIRDIA for example as

further enbodi nent, for exanple as ,shown in Figs.

gashawn i igst 82-8e andyBfp @ stopRerds FoRBEFiEd g 8pch of thedyamid glement and

bagk bEde RnfRNE {ucR Rohnebii: HADE 261i8FERYy, RitCRaENBNRE hbtOfnited to,

can be achieved bq)é, for exanple, but "'not limted to,
wevelding. In additien, t the rram; aedesambedsaboecrpl deetabd weovidedywith the

t hep: ﬂ@a&véuﬁﬁgeﬂdttﬁe&ﬂ@don?ﬁ% jblqnal cam surface and

the additional stopper. 15 [ 00 I n one enbodi nent of
15the base el enent, the base el enent nmay conprise a

re to a [ t -
o082, o) CHESHERAR Gt ik e R ol ek Bty comprie
bas eeceds eorecbmmicdatertbe hewiepeiboehitrint the thhwier elcoest Imabeen moved
copprise, an aperiure.or eni in,the b el enent .
oSG BB btk Sirten S e spibpiEnath s, Sp RN PR sprmpris
OpANAREuRBY pehin@Sn dhd bdsk REmest IR ACKrthe dolitdbaent,i R edge of the
el ement extending into %?{}Sl@a erture_or, 0 enLﬂgge. dine i
20 [ ORPETJTC TR OPRAPS PR a5t e Hrehsiopnst Ip meam%r@ gt extending into
ne@lglaperﬁ,w iggeel . It may be a solid piece or it
may be fornmed from an expanded netal nesh or

fabricated by
[0025] The barrier element can be a flat piece of metal, such as steel. It may be

a solid piece or it may be formed from an expanded metal mesh or fabricated by
25  welding metal bars, pipes, struts or any other structural beams and sections together.
The barrier element can also be partially planar and ribs may be formed or attached fo
strengthen the barrier element. Depending on the length of the barrier element and the
expected vehicle size and speed (i.e. the predetermined designed impact), the barrier
glement can be made from other materials that can absorb the kinetic energy of an
30  impact, such as for example, fibre reinforced resin or plastics, wood, aluminium, or

other resilient materials.
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25 wel ding netal bars, pipes, struts or any other
structural beans and sections together. The barrier

el enent can also be partially planar and ribs may be
wehiRHoQEs attached to strengthen the barri epcglseb®8b00100
Dependi ng on the I ength of thz barrier elenment and the
expected vehicle size and speed (i.e. the

predet erm ned designed inpact), the barrier elenent

can be made fromother materials that can absorb the
k[ﬂﬁéﬂi c endngyn cinbedingat i efptt barsigr ieleaent, otheeharript glement is

nfqrce
FEBEISE DB Rl b B gl A gL o i
PﬂEﬁ:&ﬁZﬁ%kﬁ&@ 2O adyacki0@ Gie blase cemenirbatimeper Bée ¢dge
barrier elenent, the barrier elenment is quadrilatera
and has a | ong di mensi on extending across the flow of

t [0aR¥) c. ThBegeading of the bRABA bn Watctothe WABS cleBigft rests, the bamer
adj acent to the base el enment and_an upper free edg

[ @mt}t e rliogd Emcantast the auerd dhthe hnsisr elpmen)qaqves through the
(A

PR on iRhie 1 0% AR fibfbys, B LRI RkoR P e Slchnt may

tpemtrgh at;bredetapmetiuhﬁam iofoethe gpund Thessbhde gbembpdnetration,

soft, . the barrier e

PRy B O b LRk I P e o TR MR aF & pgreted

aﬁ:%ﬁw; drh@ayg cOmbRatenef ratkiraght, rofbed drscpdad plofild)eGround
barrier el ement may haye a straight, a potched or a

seIneEetian Ofdh?)P@FlPll Iéa’fe gHown {heddnalic Faeren AL 4 1mpact foragspit from
nak GReidicatic €8 iRt g&lmrar @&sdna peﬁzu%a& als® eﬁlﬁh&@?h@ BaBifity of the

the barrier plate allows the kinetic energy o
i hq;aclerneot ary the ground fHugther, gtoand eme@a@uﬁsqm@mmxsgs thpéuckling of

92u0r HRUPEEAE! AL A5Q HNBBRGCH BB Where o

emen er, groun
pEEness namadmfalnmpenmg umpmesletl lve theibisk ielvgleuf, the tesedsqguesrents the

chibte ek o Sy Bl B ARy WRGLs o ik i banier

pelemam:tendﬂm*grmhﬁ base el enent, the recess pr events the
barrier plate fromcontacting the ground and this

prevents danage to either the barrier elenent or the
gjooesid. [ OORR] ufhe figpedsd refethedbarief cldnenbanayi eiso have any

el enent . nay. al sp have an 20 conbj i on. of stral
ReSeA Sgéligpfaﬂléf&h?ﬁf i seazated pr &ai% it or atternd Biety, the
ahaé}%f ;&%gé ¥p§+i¥le RS beUBRES o8400e Rpefinke }éc@@nss M8k Qbtches,

I ke projections. TheSe notc

searratiensofis projecpeis ki ito 9agase| itk éleebfgié(g‘éf WVFWGEh@%dylpact,
o{he%by %&nﬁg Eﬂerlgnétfmgfgy of the vehicle to others forms of energy. It is

also found that these notches, serrations or projections also minimise buckling of the

free upper edge of the barrier element.

[0029] In another embodiment of the vehicle barrier, the vehicle barrier has a
barrier element actuator to move the batrier element between its operative position and
an inoperative position. In the inoperative position, the barrier element is lowered down
and rests on part of the base element, and a vehicle can then move on the barrier
element and over the vehicle barrier. In one such embodiment, the barrier element

actuator is a piston actuator.
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thereby transformng the kinetic energy of the vehicle
to others fornms of energy. It is also found that
these notches, serrations or projections also mnimse

wWo'Sdekidigssof the 25 free upper edge of the b f &50|93,000100
e

el enment. [0029] In another quodinent of the vehic
barrier, the vehicle barrier has a barrier el enent
actuator to nove the barrier elenent between its
operative position and an inoperative position. In

t he inoperative position, the barrier element is

I ed sg ele

O8I0 o o SRR Aot ARl op She LOF P ARGl Helent, e
qndommmmmhhenmahwch@nhahabanarﬂmmaﬂdﬂmm&bcgﬁbmdepﬁmﬁonto1&

t.he barri er, act IS a piston actuator. WO
SEORFAE PeBtip st A5HB BT maiedr e Hat phge rgFAeert,
apb idﬁtdﬁractuﬁtoﬁfb!ﬁﬁ&@ ﬂ) 26vd he bireieF elétherit BMOPAE bp&htive position to its
el enent, the piston actuator extends to nove the

U@@Fﬁ@ﬁméw@ﬁé%t fromthe operative position to its

i noperative position. |If the piston actuator is

mounted at the front of the barrier elenent, 5 the
p[iﬂﬁiﬁ.t]n act Uatadlter r esbbvodhents, dheriasiet hebenat racemtoe | camdiet a screw

s v et B & ot eriing B sEemae LB Al o g flvid motor.
erwmererémeei Stucr bak 818 b8 8 k&Y ané?ﬁll@ Rbteflf b ¥R B @mcket

nmotor, including for exanple, an electric notor or

fevetens it &y, ofheD TRpRbaisH Pl [te FEoNe M Baisr eéearﬁnaifsqm its
sysﬁerﬁm Godifith Rt Mﬁ?%ﬁm@ whilad Aot %ﬁie to move the

or any ot her ani cal systemto nove
Beeridretensntfremits opeptive position épids inopeyeivepsobitivon t o its
operative position, whilst allowng gravity force to
nove the barrier eI enment fromits operative position
ti0032]s i noﬂemimdpemhpeybsiﬁmnthe barriep @jent 13 wlbleauy inclined to the

UBeE Bekor £ b 5 aRER b Bl Lol 1S BLEA & 900, The
| iA6lkdafiah isOBrvRd Eﬁﬂlweectm%eﬂaeiem 2R QU ting3ht irBpaf) the barrier

The inclination is_ forward_ in the direction_ of

Vst & AllogiR tonpowmTurthena AR inclpaiion of pp &0 #enf 134 after impact. In
oBiERibobtpcill HSHIeP BRI A i'tndtin 6L M@L Pbon: so°

of up to abouf 120 after inpact. In some enbodi nents,
tiT thuen fimpacs| Ruringt inipaef} theafpivend inslipetionesad sab@gﬁenﬂf@otaﬁon of

t
A9BSR LI, 0l TG el BUAE TRG kS
bahiclesil dleefmnt andihettbly Isfobvnig dostnl thé echidladnitiie inclind® pogtion, it

| 1|s fsv.ttéﬁgl%ntt 1? t%e %Eirln\é? el\éggrstl hsés -((1) fvertucr:]a(i height component above the ground and
the height component is noticeable by a vehicle driver approaching this vehicle barrier.
A typical height component may range from about 1 m to about 2 m depending on the
type of vehicle the vehicle barrier is to confrol. For example, the vehicle may be, but is
not limited fo, an auwtomobile, such as a car; a motorbike, a tripod, a lorry; a prime

mover; an armoured vehicle; or a tank.

[0033] In the forward inclination range, the barrier element tends to be more

rigid or stiff considering the direction of an impact. However, this forward inclination
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vehicle off the ground and thereby slow ng down the
vehicle. In the inclined position, it is sufficient

if the barrier elenent has a vertical height conponent
'@Bgﬁﬁnbﬁﬁsground and the height component i$cyqeanesio0100
noti ceabl e by a vehicle driver approaching this

vehicle barrier. 25 A typicalgheight conponent nay

range fromabout 1 mto about 2 m dependi ng on the

type of vehicle the vehicle barrier is to control. For
exangt adimitatien (e presentigrepiéon; peckveard inghinatippis egaliyosuitable for
anpes QR &¢ such as a car; a notorbike, a tripod, a
lorry; a prinme nover; an arnoured vehicle; or a tank.

30 [0033] In the forward inclination range, the

b jer elepent .tend 0 be re..riqid. or stif.f .
cafidlc | nglt Aot FEPPRBIELEL T VHPE PR AR S Prjded at the
f GFon@ Edbel TGk BhaE EloMmelih 200 4 0488 tFad @A HORBHD Qlement is
9is not alimtation to the present invention; a

bdB iainaraatie RestioanLikewisg mramp g heappuided pt the mear edge of the
b ' . ; i

o SRl B Dot 095 S S S BRI i o
edymt edgetdfehdbase ebingame rithetwcigh albtle er archirespertive ramgubtaring on

when t arrier el nt LS. in,the. ingperativye .
a8t BRbideol SBEER b® pa Moy GO Goiay ety g, of s
edgBickibatie, fobasengikHeminihingathy pbésttiktytod it Sl barrier from
in addition to or regardl ess of an raqP at the front .
e eSO VPHET g SR gR BRINAdVHE Hie ‘oeer Sty of thesehicle barrier
r %9%% irbd EhE A PeaBR 35ih ) Br Mdse BRfbniOfan! BE nRRSRA &b 888 Blound, for
stabilizes the base el enent and enhance the safe use
ofexathple by eaeshofrnehas Hoits, elich as an cxpEARN OF 2 PemHeah FasiniypRy

the possibility of the vehicle barrier from tipping

over during operation or inadvertently. If further N
stl@®8s]i ty ofn aethey elbodimenianttheyehidlgbard e theethpperh hegdditional

ea a I

0 g SOy A R e o B SL BeE  onges
anhe¥peaskment By apinabestbeat meebérmnt ppeutet Sujpdf3bdmbien. The inner
anot her enbodi nent Qf the vehjalle barrjer, .the d
st3BPpERter ¢ FRPAAJFITPBRE S IBRr, e T MY &R ehppecte

atdeRhdieNidPio Be badd d@hert] Bi¥RMIppas thetddattioarlestspper) @l sitot and
to the base el ement by an inner sugglgr menber _.and an

odbercREphSPE atierbrasnt aRLorReld b % AU, S5  quter support

RGNS, B 6nd $1Bh CAbbYNSAAERInAR ALY oaiRE sitpbrt GRAMRELALY be each
perpendi cularly to the base el epent. The st o]glgqed(rg, .the
¥

adamradoirn asleppetose pliee f pobe dierton qfHePad: tiogp fhe inner
atsh]g@?{rﬁ%b&rig d@ﬂﬁﬁkﬁctg edvOat \é@éaéqaiigb%nﬂ 8BS Lar AP P BLr element

sup
such that the edge acts as an additional guiding element. The edge of the barrier

element may also act as a further stopper to the barrier element during an impact.

[0036] In another embodiment of the vehicle barrier, the barrier actuator is
located at the front of the barrier element, instead of being located between the inner
and outer support elements. In addition, the gniding element is mounted on a pivot. The
guiding element and pivot are similar to those described above. A linkage arm,
including for example a linkage arm comprising a plurality of segments, is provided at

the front of the barrier element to hold the barrier element in its operative position once
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WORRE 043440 POt nmenber is designed to have anpgg

el enents. In one such enbodi nent, the inner and outer
support nenbers nmay be each forned froma plate whose
plane is in the direction of inpact. In addition, the

_ ( Qﬁzoosmoomo
adj acent the rear of the barrier elenent such that

the edge acts as an additionalOguiding el enent. The

edge of the barrier 25 elenment may al so act as a

further stopper to the barrier elenment during an

| ARaBArrie] 8636k abfian BhbveIe baiR klefent fcits/pdditiheIn such an

barrier, the barrier actuator js. lLocated at the front
OfTPREIISRE 13 YPPRET ETRIAY oq AP PPt g“é"ﬂﬁ&qu <@l The pivot and
b%ﬁdﬁ?&naﬁs NEcatddNBY the BASk Sleinlkt SoBRO ey loCidt NdxEond | dhit of the base
addition, the guiding elenent is munted on a_ pivot.

Tieengot wheniha §arspesleBent ARURTbio IBARODSTAHYS BRSO t hose
descri bed above. A linkage arm including for exanple

a linkage armconprising a plurality of segnents, is
pr{@dd7ed at In & fiether emmbodifnetthef thavehide bedrieryeing base dinledt of the

the barrier elenent_in. its operative posjtion once

208k GoberS BrPaRshatoboIEes CiFoBPiY SaKPECHeBREnTHY sround
aGhiiielerh@t hiPY ot BE ebRhticabbedr@BRdppidy faée The ground spiking
position. In such an enbodi nent, a stopper

S
prelsmenbis cpnnectad tp thmbase elemeat b pincpasEng Hiereh the pivot, typically
pi QL - j
P iR 2 0th in 2\ BARE ALE IR0 i B2 Epd kT BhbpdBlent, e
t Ipén Isanoveeble @& gnieplongate ptipandiedartto thet min’is popfes lnd. Jhe eccentric

ition..5 037] fu e [ f

vaRiectoliaRrd & Byseh Beis L bAfEm VTR oY bifient B tho ground
blapﬂdrgr elb%ﬁimiaﬁ tr&tdtdeWi dbb}lif(lﬁellﬁefttto Omteo;graﬁua (j)o_sip'bf.i Typically, the
el enent , e ground . spiking el ement has a pivo n

o CRUBRRT 1531088 REFTAUE: SYPPAY fidt erovat SO EPE P Py vader
el tol fs GPARRES Bokifich tbsut DS et B Ndlidey aBnpi e pivot pin’s
passi ng[ through the pivot, typically 10 \%th th%g_lPl

i Frlengdte dotsi il the SEpER JeFerBmER B PORRH I A eREReing fqce on the
OM@seSHEhRe®MAd ABSperdiR pobitibn,| he RRMAA RbRireNel&h&t Ss held in its

enl ongat e perpendi cular to the pin's centre line. The
e@egitior P¥ a lpeking meangeRr grasaple.cbyh et beited)0y 8 ferey Benihen the
of g el :
et GpHBE g tE TR bpBRE ekt ipl) BB to RELEHRRNE pBRRON o it may
Tyeiphpditafly rérthevedr ot ati on i s about a quarter-turn.
Typically, the ground spi king el enment rotates under 15
gravity to its operative position about the pivot and
sl[oas3 al onth §dnee @hbudimeits) issteadrifoslgaiz@nsgratity tontin the ground

]E gglgsj:{ggg?%guq t(f) ?t(s: %pgr%tqw?es puiasri]ttlo%, %orgg i 1gntt nggaxtlsr,] s%& %”Q%QHggmay be
used. In other embodiments, the ground spiking element may be a singular elongate
member. In other further embodiments, the singular elongate ground spiking element
may be supported at two or more intermediate points to the base elements. In yet
further embodiments, the ground spiking element is discrete and a phmality of ground
spiking elements are according provided.

[00391 The ground spiking element helps the base element to contact and
engage with the ground during an impact. In so doing, the ground spiking element also
helps to transfer the kinetic energy of a vehicle to the ground, and allows the vehicle
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base elenment. In a non-operative position, the ground
spiking elenent is held inits position by a | ocking
neans, for exanple, but not limted to, a screw

woLkeM«an the base element. In use, the | opkiB8200s/000100

means may be put to its ineffgctive position or it may
20 be physically renoved. [0038] In sone enbodi nents,
instead of relying on gravity to turn t he ground
rrglkln element to its_operative jtion, silient

oshrng aaxchislesty s half f stopgj % 1stapee %’PH@W 2 that o known

egbqdignent s, the ground spiking el enent may be a
si ngul ar el ongate 25 nenber. In other further
enbodi nents, the singular el ongate ground spilcing

CURIBL o™ s3RBOL Bl RO okl BT Farior 5
erfbadielleg 8 railoe wé@ﬂm oS pipkiandy. Gl‘lﬁmnjboﬁﬁwdt altoved this vehicle

%Ft%ﬂ Ptl;\ ;g eg lfilﬁg}gﬁggtog %%rj ?%@gét? i ﬂ?%ﬁ?nﬁ? % %F 4 ebfﬁc The other
Eh%e helas 1ttcE§ b ﬁéﬁoﬁdefﬂﬁéﬂy, te@s %égu@ﬁt@f asQﬂQ 261 arises.

e groun duri ng an I npact. ol n

g mﬁndn@md sepereElyroara tradles dhe @érqa‘sehtqlﬁ taﬂaersm%frmpﬁ é) be hoist up

S e B3 A8 Petdl o005 000100 11

barrler to bring a vehicle to a halt within a stoppi ng

di st ance shorter than that of known Vi
AT 2ot Retmeciodin: e ARBSTRR L e BP pment fpparale
Vedide) enadds of Se t&Eler SINMNbAEhtMdnA al Kdbic® loni the aghidlel Yarrier is
or separately. This epbodi [

b&rPRsTaited Ha%%*eraéﬁloa%@et%hegﬁwﬂ bl o s V%‘fi%&%@ﬂg an

v ﬁhp&lt ¢ the 8b1fihg direbhiBn 6f e rwheasi iR§ ehel WhdeBeikinh nfe@bnisms to
be depl oyed quickly, easily and requently as the need

aebsogly the \M@Wﬁr@@n@‘é‘@ﬂ*@é?)éﬁa‘t@%/ then vehile Jbauder, aqeprding to this
g%t&@m\éﬁmﬂh&t a@ Bfé??ﬁﬁgﬁﬁﬂat?l&nqg 3P keHed W fof g.bs'i';?lﬂng an

the tral oynent. 10 [0041]
omrepatbodgnent, a Iong di mensi on of the barrier
elenent is parallel to the chassis of the trailer. In
this orientation, an inpact on the vehicle barrier is
t @042 t t edThe portiore pf tleychasis adjahent direlsirgeroflerndng and between the

t { t T 1
] 4 A BT  C ahg0oo
b cldekie 0A sB@babYd A et, @amps are provided at the front and rear edges of the base

element (chassis) allow a vehicle to mount and dismount.

[0043] This invention will be further illustrated by way of non-limiting

examples, with reference to the accompanying drawings, in which:

[0044] Figs. la-1b show a schematic of a vehicle barrier according fo a first

embodiment of the present invention.

[0045] Fig. 2a is a schematic of a vehicle barrier according to a second
embodiment.



15 absorb the inpact. An advantage of using the

vehicle barrier according to this enbodinent is that

t he wheel braking mechanismis not relied on for
WBSRIeALGs an | npact energy. [0042] The por tipggdysehods/ifo1oo
chassi s adjacent the barrier el enent and between t?we

20 front and rear wheels of tH& trailer is |ower or

closer to the ground than the rest of the chassis. As
descri bed earlier, ranps are provided at the front and

r el04€dges diigt Bk isaseschahaticenf 2 veluclsi kel hovwrding to a third
vepi mount and di snount. [0043] This invention

Wi %}:‘g%gm%lg'rther illustrated by way of non-limting 25
exanples, with reference to the acconpanyi ng draw ngs,

in which: [QQ441. Figs. la-1b show a schematic of . a
velf08tle bar gy SadesPav fgichemationt Astehicky prspprgegerdigg to a fourth
Sthﬁmﬂc?cﬁﬁ&ﬁ.t invention. 30 10045] Fig. 2ais a

schematic of a vehicle barrier according to a second

enbodi nent. WO 2006/ 104458 PCT/ SG2005/ 000100 12

[O Fig. 2b I1s,.a sch thc of .a vehi.cle barrier.
S8 ngi 378 4 Rk’ SaRERaie Rt 2R VYt ieRling to o s
s hemb@&iiselteftieiptesefit iaventibi.cl € barrier according to a
fourth 5 enbodinment. [0048] Fig. 4 shows a front view
of the vehicle barrier according to a fifth
10 enfupdoprent  ofied R sprinseRAte thovadRt d@hent Havind Q4Q4tof béBator for use
5a-5c 1llustrate the base el epent having a piston
acWith therpresent ingaatioppederdipgiogrsidlambodiment i on accor di ng
to a sixth enbodinent. [0050] Fig. 6 illustrates an
alternative arrangenent of the piston actuator shown
i n[0BBe]. 5. IHg[dilbdttatdsi . aliEmstinevwesraagenesnd obthe gisfoneastuafor shown
a ’%‘S‘%i cg’:e barrier according to a seventh enbodi nent.
[O f igs. 8a-8i show a vehicle barrier according to
15an ei ghth enbodi ment of

[0051] Fig. 7 shows an exploded view of a vehicle barrier according to a
seventh embodiment,
[0052] Figs. 82-8i show a vehicle barrier according to an eighth embodiment of

20  the vehicle barrier.

[0053] Figs. 9a-9¢ show a vehicle barrier according to a minth embodiment of
the vehicle bartier.
25 [0054] Fig. 10 shows a vehicle barrier mounted on a trailer according to a tenth

embodiment of the present invention.

[0055] Fig. 11 is a cross-sectional view of the vehicle barrier shown in Fig. 10.

30
[0056] Figs. 1a-1b illustrate the principle of operation of a vehicle barrier 10

according to the present invention. The vehicle barrier 10 has a base element 20, a
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20 the vehicle barrier. [0053] Figs. 9a-9c show a

vehicle barrier according to a ninth enbodi nent of

the vehicle barrier. 25 [0054] Fig. 10 shows a vehicle
wWaddobiseggouUnt ed on a trailer according to a pefkhoosnoo1oo
enbodi nent of the present invention. [0055] Fig. 11 is

a cross-sectional view of the1@eh|cle barrier shown in

Fig. 10. 30 [0056] Figs. la-Ib illustrate the

principle of operation of a vehicle barrier 10

adente Ie]a:glehmtlt dnd atg@cﬁﬁglélemm@st ThabarTérelansdat 24 $ connected to the

St R0 TS, 3R AL A5 i

el eRdint toZﬁoveTatﬁwMﬂg ﬁ[a’a@b meﬁnageflelbxﬁerﬁ:&gﬁﬁ @tveﬂcltecam bA&ing on
base el ement 20 by the guiding el ement 28. The U|d|n

eltihharendepent %411@ the, dirgodpR PEATOR A dB A 116 ﬁw@ss 48 in the base
d QUURNRE 86 is J%ﬁ&éﬁ ® deOorhREdRAGE bﬁ!ﬁ%&ﬂ%ﬁ%}? %% 6t moved

i mpacti ng e barrier element 24 1n the direction
ofdomrtowanés tHerbae glemeat, 2(h In eomwst, 8. ilb shbres baspening or aperture

0 i rovi.ded t.o omodat he arrie -
Ao s feBL I ISl pAIRITRES T il il shogn in Fig
b@%%@ h@nRN&lerd Ot 24kak BidlE BSéughfhdopehihoSiBaWhd adht 2P &HRIgRSnd on
or aperture 48a i n the base el enent %0 i nstead of a

bIwiieh the besg slement 2heesienbodi ment shown in Fig. |b, the
barrier el enent 24 can nove through the opening 48a

and contact the ground on which the base el enent 20

r 8855 10 [ Bi@573 iliEstpteszmothit ershodiment ofithetvilaiele barrier in which the

C TRBMLBGha f 28 50450 G4 phAE 5 D bbbl e i ctemnt

ez8ad iforesdd, byt & @hgaliteli of pokb eﬂwsng&m@hfthﬁnﬂskoﬁytea slots in the

plural of, bol t ssin thr u h t hei ssogj at ed

Plhef 4 e BRI 4° SR B eI g0 Shgage with
c @rm%@;teeﬁlvet@ti 8@ 14hp/ @k bardier aibﬁeﬂwd; th‘é bBALKBITIAAE sMévinl) tHebarrier
the respective nuts to clanp _the barrier elenent to

t glemsph ek Btat 3 pmalengplanga ¢ Rb SpaEPPES° Ao gAY fom 3 gfopper 36

atyrigr $7Bh HmBRYUbAanTdDad Bf the Hadier %ﬁ%&&t 34 Ofhebaffi@Yelement 24
frfoma stopper 36 prior to an_ i an inmpact to

t Metatsaiirpegh Glecangnlar 2ap o hiss pad isi & t@i bﬁéhﬁ Stgmper 36 and moves
b AR Ak DS ARG BBl lifind Ul 24, M ¢ ©

[0058] Fig. 2b illustrates an embodiment of the vehicle barrier in which the
guiding element 28 is mounted on. a pivot 32, as described above. In contrast to the
stopper 36 in Fig. 22, a stopper 362 is alternatively mounted at the front of the barrier
element 24 such that the reaction forces at the stopper 36a and the pivot 32 provide a

counter-torque to an impact on the barsier element. In addition, the base element 20 is

shown with an opening 48a.

[0059] Figs. 3a and 3b show another embodiment of a vehicle barrier in which a
cam 40 is disposed on the rear of the barrier element 24. The cam 40 has a surface 40a
in contact with the stopper 36 prior to an impact on the barrier element 24. Upon
impact, the barrier element 24 is rotated about pivot 32 through the angular gap ain a
clockwise direction, as seen in Fig. 3a. The cam surface 40a acts on the stopper 36 and
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downward to the base elenent 20 as pernmitted by the
gui ding elenent 28. 20 [0058] Fig. 2b illustrates an
enbodi ment of the vehicle barrier in which the

WO hebeAgis§y enent 28 is nounted on a pivot 32, p@$/562005/000100
descri bed above. In contrast ig the stopper 36 in
n

Fig. 2a, a stopper 36a is alt atively nounted at the
front of the barrier element 24 such that the

reaction forces at the stopper 36a and the pivot 32
preeuémdies a d@snwandrfbee atdmquendndiothe bapacdement 24 evith respect to the

barrier el t.. | ddition . base el enment 2 R
o ol AR e i B0 e Sipismb A s R S ViR iisin Fie
angy MRbag BQEt B0 hadin dheMi@Biga.e barrier in which a

cam 40 is disposed on the rear of the barrier el enent

24. The cam 40 has a surface 40a 30 in contact with

2 Hg‘%‘@'% opper %gsmn% Pti%%: @#&@ﬁ%q &b %@s@ﬁa{sraui;dfﬁgm surface

t 24. on | npac e barrier ement 2
r ot0btdegposedaubstpitialy oB 2n opnositesface dsdhesylicadlag & additional stopper

clpckwi se direction,..as seen,.| ' 3a. e cam ;im.-

S s HispSssd oL BRLbabe a5 o25E Mdafin b e 38ip B o Al pdiignat cam
PGhtfaéa2 90tn/ TR0 288tionkd! sgeaver 40he Rasw a dawwedagudfat® tige ianditable for
nmovenent to_the _ barrier el en%ﬂ% 24 with respect to_the
baekiag ertorthe additippal sjogperai4, Whea the,barien demaent 24 diap been moved

S i SS: j i i t
S, a5 AT S0 gy B U 5. o
FiagditioBal stopppeSid. Oive tharidifonsl sufivastOhns dokedi amtmnhe additional

surface L Spps t [ .1 e .
7 s, A8 vatlir BRI AHO MR doelbn b adRP0R G bement 24
dith@ostde tatragdnet agaimpatt fitve thabaiier clememed# toothe bhe element 20
S ide as t addi tipnal ¢ rface 40b. Th

> R RL RS RBnir S, A AP og B o et 20 pad fi¥or 22,
suitable for hooking onto the additional stopper 44.

When the barrier el enment 24.has_been. ed, 10 _down _a
OB o i B df shtios omh SieRaF f GINe bes 4p (aegdig o one
hQ@lts dRMing tHAGarrid SleeR TR is GhaRPA6ralidhd HaW & Sovdi®dge 24a adjacent

addi ti onal surface 40b is hooked onto the additi onal

sttbppase elgment J@ andhag prper 8pe AEge 24P, The lqwse séasrodppersedes 24a,

PO th B boniphide b R ART A ARbhe BS BB berdded % préfet ARY 81sb Comprise
transm’t_afy inpact fromthe barrier element 24 to the
b e cenbinalinn gighese pradilgsh t he st opper 36, additi onal

st opper 44, guiding el enent 28 and pi vot 32. 15

[0062] Figs. 5a-5¢ show an embodiment of the vehicle barrier 10 having a
piston actuator 52 supported between an inner support element 22a and outer support
element 22b. The inner and outer support elements each extends typically
perpendicularly to the base element 20. The inner and outer support elements 22a, 22b
are more clearly illustrated in Fig. 7. The piston actuator 52 moves the barrier element
24 between ifs operative position and an inoperative position. Fig. 5a shows the
actnator 52 holding the barrier element in an operative position prior to an impact. As
can be seen in Fig, 5a, there is an angular gap a between the rear of the barrier element
24, Upon impact, the barrier element 24 is rotated through the angular gap o in a
counterclockwise direction as seen in Fig. 5b, is limited. by a stopper 36 and is moved
down towards the base element 20 as permitted by the guiding element 28 and the
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[0061] Fig. 4 shows a front view of a vehicle barrier

10 according to one enbodinent. The barrier el enent

24 is quadril ateral and has a | ower edge 24a adjacent
wosobadgsse! ement 20 and an upper free edge 28Bpsd48s/000100

| oner edge and upper edge 24a, 24b may conprise a
straight, a notched 25 or a s%?rated 26 profile. It

may al so conprise 20 any conbi nation of these

profiles. [0062] Figs. 5a-5c show an enbodi ment of the

v éhtiergbiéorh of fhieeaml €0 havhe (first) spppperots. i ouaembodient of the inner
s r e Si

o dPBR 0 025,38 Bl 0375 i HRA U SRRk 22300 tho rear of
s umbmﬁexeélam ¢ imﬂhed?ﬁd apase ‘mj&pﬂm atdr pf ffe barrier element 24. The

S ER brbRe ERaIn S B bR SRBRLPR s Whion o
. Ialtaaaﬁ@aye%é Bidel 3 alio a&'@a Ik QdpAE ity MeObarfidr SBUER 24. In the

the barriér el énent bet ween | o erative position
am@bmmtli‘fﬁ opsitiet, |ﬂwaqusn ¢lewent 24 i lg low Aomte andhgests on part of the

tuator hol di t he arrl £

et 30 o B et ap 20K, et e Mg Dol 5.vebicle s hem
i raﬂEwgd tcbfovd diethe binsicpdemagidand gasr the betiole darrish 0. 1o &igs. Sa-
of_ the barri el ement 30.24. on t.he b
cErBREIR GG A B B AP BT NE b P e e . 15 pision
C QUMb 6b QeSO Hbveehb baRicA SleiRAIN4 foml tBe op&ativeSposition to ifs
limted, by a stopper 36 and is noved down towards
t eonsedize BPSiASNt 20 as pernitted by the guiding
el enent 28 and the WD 2006/ 104458 PCT/ SG2005/ 000100

15 interaction of the cam 40 on the (first) stopper
3600d3h one Ei@é&hwmmﬁhertdm@oﬁhm of teppbicle dreerel in which a

22a an_e 23 of t uppor.
ort R da ool ph B o R U hERE i o, T piston
t actenigag2a vattatts tdmove dre tefridrivienzat 24 domethe rmpmhﬁeﬂfposiltm to its
g?%ea% acts,. as a further guiding elenent to the
In addition or 5 alternatively,

the edge 23 also acts a further stopper to the barrier
nt 24. t i no pQsj tiqn he. barr.i er
S 54 Fle'7hovean aonnos HopaThs ks bsist i Saich the
&Ey &l Wﬁi&tadalgonﬁ§toﬁﬁ& 438 2 $BEIVal RcdnhyBhnyBE thd ﬁvétr& and an pin

i noperative position, vehicle js then _all owed t
6V CRIRAHBITE aherqcaambé rfemovnted hefwespet Paihel ipaer S@p}g)rt element

bank i Hout m ThB §aiP o 1By aﬁi age&pgruﬁg&t bments

%{rbugf)cg’?ele
mounted on t ear o t e barrier el enment . Th
pi22a,022h @eaynicalycpa®d aprttandds comagied tpirelly aemicedicularly to the

t?%%eee tng 3 %B [)%ss Ihtogrxei r’Tg ?g 9} ﬂ.hg' ‘fnn@f)ﬁ:idtdu%? sﬁﬁmhte?ements 22a, 22b are
in the form of parallel plates with their planes in the direction of impact, as indicated by
arrow A. Also shown in Fig. 7, the cam 40 and pivot 32 are detached from the barrier
element 24 along their respective detachment lines indicated in Fig. 7. As can also be
seen in Fig. 7, another pair of inner and outer support elements 22a, 22b is also
provided to support the bartier element 24 at a far end of the quadrilateral barrier
element 24. Ramps 64, 64a are provided at each of the front and rear edge of the base
element 20 for a vehicle to respectively mount on and dismount from the vehicle barrier

10.



[0063] Fig. 6 shows another enbodi nent of the vehicle
barrier 10 in which a piston actuator 52a is nounted

on the front side of the barrier elenment 24. The
WbSbhRRo443$ actuator 52a retracts to nove the poafsGh&5000100
el ement 24 fromthe operative position to its

i noperative position. [0064] = g. 7 shows an expl oded

view of the vehicle barrier 10 in which the stopper

36, the additional stopper 44, a pin 32a acconpanyi ng

t hBI0pS ot 3 ZFigmi8e-8dshgpw anctiz® eBbodiveoingizhy veigcle harier 10 in which

actuyator 52 are u d bet ' f o
S uP BT Eleapel Ao EaY hds Mreteh it BPmtidBe Periet SRRt Lolben the
ThBarfial §le@bntiiHARVeEBE tHRWatTer SUBRAT Act@I@MEBUS itsDpdrative’position,

are typically spaced apart_and is_connected typically .
pethisdadics glemeni24rip held an pesiion by|adipkage o S4aguchizp fhovnin Figs. 8b

Fi ' d
5 Fi gha ga. ‘{\ggh DRI F%@. SRR ﬁﬁ‘? M@fh%ﬁ%ﬁ%@@%@% of two

are 1n ormo_pa_ral’ el plates wth their p
i nsagiventdi Abotas shovof in Fipade-8Labe pridingaiwanb P8 2omeuntesion a pivot

A s© shown Ln Fig. 0..an LV 2-ar

GeTh R8P o mhded o hE B BRI 60 ARG Bkl 7Y Sopper 362
r esesivdns2 felozabienthelbasederherd 20 adoatatithe Eite barier’dlement 24 is
can also be, seen in Fi anot her_pair of_inner and

7, .
oufeipcted, Fpdin the Devresiemers 29, whepihe barjex glempnich igdy it gnoperative
su r:, &k n : :

10 SUE8F B8, ARV is 8 TR o] 8 Bl s 24 o
pr divéction ofarrevadh thefbatriee efermenit 24 thtated rlogkdvise @f sechdn the figures)
base ele t for.. hi .1 0. [.ES i
oo g8l Bl SRR GRS LRl v
208645 She CItiSCERAEHIDOM0BE st dabbperFingionlag aogfion is then

shpw..anpt her  _enbagdi nent.. of ..t vehi cl rei.er i .
aniB0E) B iop B3 Moo T e b dfref SeBe A% [ gt gfbstantiaty
15 f r parpendiculdn @okidon, ithe tved sspprehis . thafisimgt hem Sdadide eslative to each
el enent i.s_nove he, bat.rj er el t actuator 52b .
£ o1 Gpica Yl et Se Hrkie G B 0B Eaihg 3 shown in
hebg Bf) aRQpbbd 63is BYoviddd] daBE Bass elbnift 26 TR sa)@ﬁmmoﬂermay be
Figs..8b 5 and 8d._ As sho in Fiags. 8-8f,,é e, .
| i PRRNided-dprAngther emborimnty the starpr S gy Fevgov Bhitetifgion fo the
Al §6pi8 3800 kBpHr %8 mﬁg'b%fa sthB@adpictd BF iChaP BBt digiete pieces
is nounted on a _pivot 32 with a stopper 36a nmpunted
20 ot arranged ibpTrowRdEpat §dprs edsectidhe harrioy clempy 24 Spytlsr, ramps 64,

z’g@rﬁﬁg gisﬁ L 7 %ao%{)o% tﬂé&%@egtﬁjvgir#ebﬁlf E;d RAc& e flale %Qnent 20.

at the entire barrie 4 1s retracte
within the base el enent 20 when the barrier el ement 24

! S[OIOQG]I ts | NP E)%/tnlij\l/ T"‘igs. 8a-8i, the pivot 32 is offset from the guiding element

28. With reference to Figs. 8g, the barrier element 24 is refracted to its inoperative

25  position. As shown in Fig. 8g, the barrier element 24 is parallel to the base element 20,
the pivot 32 is at a height h from the base element 20, the barrier element 24 is at a
perpendicular distance y from the pivot 32, and barrier element 24 is extended beyond
the pivot 32 by a distance x. As can be seen in Figs. 8c, 8¢-8f and 81, when the barrier
extension distance x is greater than the pivot height h and the barrier element 24 is

30 moved to a position substantially perpendicular to the base element 20, the barzier

element 24 extends through an aperture or opening 48a in the base element 20 to

contact a groumd on which the base element 20 resis. When the barrier element 24 is



10

15

20

25

30

10 position, such as shown in Fig. 8a. Upon an inpact

on the barrier elenment 24 in the direction of arrow

A, the barrier element 24 is rotated cl ockwi se (as
WE8chiussde figures) about the pivot 32 untipl fsE?oo:/ooowo
barrier el enment 24 is substant lral |y perpendi char

the base elenment 20. The barf¥er el ement 24 in the
substantial ly perpendicular positionis then limted

by the stopper 36a. To allow the barrier elenent 24 to

r oiattes toantihadingd petitort cﬂta!ntgymiﬁpm ap@ﬁz&ib@uieaﬁlepmsﬁ 24 istip extend

errentsof1 i nkage i.de.re
t oEilR RERIR Lo toeE 4 Aot Titiend B i shouta
arm&&nglybam%tmmm&mnel:as shown |n Fig. 8f, a
stopper 68 is provided on the base el enment 20. The
stopper 68 alone may be provided. In another

enfpoglment , Fde 9580 BRAN a@%mﬁ@d&m@ﬁt FHRY vEi8Ele bARE U h:l Qftich the
to the stopper 36a. The stopper 68 may be a singul ar

pi e elememtt Onlzap ab eadfi ang gequad ﬁp@ﬂe@@@% ﬂﬁaﬁ*‘&ge% ghawa the ground

F R SRR %2 98 heRlivd BEu A (e Sof TR ppsition, the

e@pﬁ@t stﬂeug Elementayis heldrin 96ﬂn@f by beodkRgen@he (WD tha¥). Fig. 9¢
[ 0066] shown in Fi 8i, the _pivaot 32 is offset
[ FDAIE Hi6 T AISTPEPR HR 1D S WOV GROPRRE P PRdye locking

80mednl end? aﬁdwzgrls BhisiHRNEs idditdchivd Fdsithm 8 é:&lgﬁtsﬁﬂcﬁlg element 72 is

|nooerat|ve position. As shown in Fig. 8g,
Fovatesy e BB O A% opeTasNe AOKE.{18 thp@ppEEee ppwlEne! thy, ground

f@u&%@/ éi%g@iﬁ 7hsth§ oréimfl %blgﬁ"g clbnldnP P Is%ta%%ﬁmﬁ' %{iﬁﬂ& ~turn about

rrier el errent 2471's at a perpendi cul
diitstpivat 829 afid emetchairipilabet72B2f ﬂmwom@rspﬂmg Sereerd TR i9designed to
I ;’?){S"%Eét go %e%‘%]lg’g thegbgasg gl\ét%tg V% (gﬁ)rl.]t{c;ﬁ gce 720‘5 contacis a
baatt (ﬁ‘ﬁhe %t eremeﬁgzwl’ﬂie?@ﬁd&pﬂ@:i@mﬁam 172 thelpe tHd tise elgment 20
pi vot hei and t arrier e nt 24.is 30 noye
P 0 S 88 MHPUHS SRS AEiEA o1 Uoint pse RPR 1A Grcigele (i GHe gaerey of
el £v@idle, 2RereBn@iRang ﬁﬁrvehieiesdmﬁer 1% o0 &%in@ adksehidly RUQRalAWithin a
aperture or openi nﬁm‘lﬂ?ﬁ%él ase elenent 20 to
c oHIRREIE distafios sheyteg L%l ement 20 rests.
When the barrier el enent 24 is WO 2006/ 104458

PCT/ SG2005/ 000100 17 limted to an inclined position
duPPely an i FigadO daws epembadimest obthenvshiclobarier Hhmounted on 2

exc;h%% 56&{1’r Q181 5 %@Qﬁﬁ&ﬂ%\&t%e %Qé%rﬁlébﬂeélﬁ ?@ forl@he chassis 56 of

barrier el ement extension distance x s
aca:tmthr ngf v loag gldgrathe rbatrienelegiont 24 depiralld v[fiﬂDﬁiE]IOIFg gige of the

vvlﬁhéﬁl S_ﬁo}g p%ﬁ%o%n%&ge%sg a tg];a]tge fg b%ln‘t?erb bl I r O i g beR}veen the
S pdsit agl ehewhdls 6001 the ailed Iehawes cloke tg ﬂmgmiimd

-

[0065] Fig. 11 shows a cross section of the vehicle barrier 10 shown in Fig. 10.
In Fig. 11, ramps 64, 64a are provided for vehicles to respectively mount on and

dismount from the lowered portion 56a of the chassis 56.

[0070] While only a few embodiments of a vehicle barrier 10 have been

described and illustrated, it is understood that many changes, modifications and



spiking element 72 in its non-operative position. In

t he non-operative position, the ground spiking
elenment 72 is held in position by a | ocking neans (not
Wi esds 9. 9c shows the base el enent 20 | pE4/862088000100
froma ground on which it rests and the | ocking 10
means (not shown) is put into'®ts ineffective
position, the ground spiking element 72 is rotated by
gravity to its operative position. In the operative
posfistions cofld teenage duthe prewntinvention evithout departing &oyy the pdnciple
spigin% et ment @2‘;s.rotated about a quarter-turn
alfBLreoPF &5P€§?nf%§mgﬂﬁ an eccentric | obe 72b of the
ground spiking elenent 72 is designed to project

bel ow a bottom of the base el enent 20 whil st the

st oppi ng face 72c contacts a 15 part of the base

el enment 20. The ground spiking el enent 72 hel ps the
base element 20 to engage with the ground, and in so
doing also hel ps to dissipate the kinetic energy of a
vehicle, thereby allowing the vehicle barrier 10 to
bring a vehicle to a halt within a stopping distance
shorter than that of ]nown devices. 20 [0068] Fig. 10
shows an enbodi nent of the vehicle barrier 10 nounted
on a chassis 56 of a trailer. In this enbodi nent, the
base el ement 20 fornms the chassis 56 of a trailer and
a long edge the barrier elenent 24 is parallel with
the long side of the <chassis 56. A portion of the
chassi s 56a adjacent the barrier elenent 24 and
between the front and rear wheels 60 of the trailer
is lower or closer to the ground. 25 [0069] Fig. 11
shows a cross section of the vehicle barrier 10 shown
in Fig. 10. In Fig. 11, ranps 64, 64a are provided
for vehicles to respectively mount on and di snount
fromthe | owered portion 56a of the chassis 56. 30
[0070] While only a few enbodi nents of a vehicle
barrier 10 have been described and illustrated, it is
under st ood t hat many changes, nodifications and WO
20061104458 PCT/ SG2005/ 000100 18 variations coul d be
made to the present invention w thout departing from
the principle and scope of the present invention. 19
CLAI VE:



1. Vehicle barrier conprising: a base elenent; a

barrier elenment; and a guiding elenent; wherein the

gui di ng el ement connects th& barrier el ement to the
cLai@ase el ement such that upon inpact by a vehicle, the
=~ guiding element permits the barrier elenent to rotate

1. aRQphRRM&AOWMRWRFidRg! el ative to the base element. 2. A
vehicle barrier accordl ng to claiml1, wherein the

gui di ng RkeRRAlengONPri ses a clanping el ement
associated wth a slot, with the clanping el enent

passi ng iR @driiengassoci ated slot to clanp the
barrier el enent to the base el ement. 3. A vehicle

barri et @ng&gn@o claim2, wherein the clanping
el ement [east one of the follow ng: a bolt and

a nut; yReRfd BW AR PelRFERVEINEER e Rirmigr IBRERNS the Hase tlement
vehicle barrier accor di ng to claim 3, wherein the

f agéreal upsn AngtichbRaSRAIcR, eck YhilRgRleMEH IR mAs tl'fé barrier element

vehicle barrier according to any one of the preceding
Ckioide a\ﬁ@ﬁkﬁb@o&rhﬁa%'r@ihﬂ@a toGh&PB cl6QBRY | S€s a bar
associated with a groove. 6. A vehicle barrier
according to claimb5, vvherel n the bar and associ at ed
groove is at |east one of the foll ow ng pairs: a

2. T b@éhlé}é‘ a?rleT a?dceg}rbatdjei‘égﬁ T |wr¥é§‘ém @iﬁﬁ%%‘eﬁént comprises a

sl ot roun r an ongltu

clampfg bBﬂ{ehgﬁlss&%rt@d with a%hb@hhi‘t‘ﬂ ehdaibRipfig. @@ﬁ@ﬁfjbé‘&lﬂgothrough the

any one of the preceding clains, wheréin the guiding
assocRIt&BBL to'o%nﬁé@%@tb%ﬁié? BiePndMt ¥Phhe b6 SBREAHL04458

PCT/ S&G005/ 000100 20 8. A vehicle barrier according

to claim7, wherein a line of action of the guiding

element is offset fromthe pivot. 9. A vehicle barrier

3. apCRh—ISEHiE fdcaidfglo@aid.2, Metdethe GRIMREiIhG blBthet is at least one of
stopper. 5 10. A vehicle barrier accor di ng to claim

the foﬁbwnM‘@ef iitaridnenst 2BBel dndl e efead: of Beastéhepnt of the
barrier el enent.

4, A vehicle barrier according to claim 3, wherein the fastener is a pin associated with a
wedge.
5. A vehicle barrier according to any one of the preceding claims, wherein the guiding

element comprises a bar associated with a groove.

6. A vehicle barrier according to claim 5, wherein the bar and associated groove is at
least one of the following pairs: a T-bar and a T-slot; a dovetail bar and a dovetail slot; and a

round bar and a longitudinal open cylindrical bore.

7. A vehicle barrier according to any one of the preceding claims, wherein the guiding

element is mounted an a pivol.



11. A vehicle barrier according to claim9, wherein

the stopper is nounted at the 10 rear of the barrier

el enment. 12. A vehicle barrier according to claim11,
#orohKis&eNPr i Sing a cam di sposed on  the reaicy@eibBBooon
barrier elenment, with the cambeing in contact wth

the stopper. 15 13. A vehicle“arrier according to

claim 12, wherein said camconprises a surface that

is in contact with the stopper. 14. A vehicle barrier
ac8or di Agehiclebbaiemndd@rding b3:laifui; wherincomerdfectie efthe guiding
adeieti otnal Ei?g_no]%pcﬁr difzposed near the rear of the

baf r et 1%?% O PHEYSudi ti onal st opper being on a 20
side of the camopposite that as the stopper. 15. A

vehicl e barrjer accordj.ng, to .clai 4. wherejn the cam

furt herAafsﬁﬁlﬁﬁ*é%?r aspordipgio e Of?um%?oniﬂﬁmg a stopper.
sadditional surface engages with the additional stopper

to locate the barrier elenent after the barrier

el &rent Alvalsclirbamitr ascordingtoudlaimdt whereinthestoppep & ménnted at the

vehicl e barrier. according to any one of the preceding

cIEPWﬁ&ﬂ%ﬂ@FE?ﬁh Egbase el enent conprises a recess

for accommopdating the barrier elenent after the

baryrier, el enment_ has ved. .30 17, A vehicle barrier

actbr di Aol SraieRPorgr g iR % el B SopRHH anied g tho
10 aPghLt M iBe balG20084,: 04458 PCT/ SG2005/ 000100 21 18. A

vehicle barrier according to any one of the preceding

clainms, wherein the barrier elenent is quadril ateral

angh has : Er'ﬁg gﬁ%?& -t e%]gﬁﬁg :
upg%e'r f%g’gﬂug%%e. 9%8 veﬁl CIIZ’ arrierﬁipgcg,‘[%gtra(f?’%gl%gsedm
c| thiemeat 8f thahewier elembut, Wwithwire, camdgmngdo nomdadt svith theystopped
on which the barrier elenment rests. 20. A vehicle
barrier according to claim18 or 19, wherein the | ower
15 edge CcoApEhicie barrer sdéchadighio, clam10} whkeein Gfid @aBenindtiad a surface
profile, or any on‘gcl nation thereof. 10 21. A vehicle
ba ?lé?ﬂ%f’élﬁaﬁﬂhglets PRy one of clains 18-20, wherein
t he upper free

14. A vehicle barrier according to claim 12 or 13, further comprising an additional
stopper disposed near the rear of the barrier element, the additional stopper being on a
20  side of the cam opposite that as the stopper.

15. A vehicle barrier according to claim 14, wherein the cam further comprises an
additional surface, the additional surface engages with the additional stopper to locate
the barrier element after the barrier element has moved as a result of an impact.

25
16. A vehicle barrier according to any one of the preceding claims, wherein the base
element comprises a recess for accommc;daﬁng the barrier element after the barrier

element has moved.

30 17, A, vehicle barrier according to claim 16, wherein the recess comprises an

aperture.



edge conprises a straight, a notched or a serrated
profile, or any conbination thereof. 22. A vehicle
barrier according to any one of the preceding clains,

Mﬁfg@id}“ﬁghe base 15 el enent further COﬂ'pri Si POT/8G2005/000100
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barrier elenent actuator, the Zarrier el ement act uat or
is arranged to nove the barrfér el ement to and from

an operative position. 23. A vehicle barrier according

to claim 22, wherein the barrier element actuator is

ar ¥8ang et vehicle bariacaccordngia ey ene dithaprereding @lapns, wherein the

v ha!n:(i:elzr%leb Ahl L Ghadi cfgzrafé.n'?i%ag glo%e? 'e%ez%j cm%eeﬁage El?xﬁent and an
bat Tl ar el anent Gt uat or 18 Arfanged 1o ext and e
bampbeefresaddgerent . 25. A vehicle barrier according to

any one of clainms 22-24, wherein in the operative 25
position the barrier elenent is inclined to the base

el grenty %hi(?@bﬁ'ﬂgﬂﬁc%rd{t%% 8lafh 180Mekein AR 1&@@%&%&&@%&3 a
26. A vehicle barrier according to claim 25, erein

i nerotrs appdricht the bappiss eleinent resie  barrier element is
inclined to the base el enent at an angul ar range of

about 40 to about 30 50. WD 2006/104458

P, SGX0&iA004H6r ac2ardRig, to Alaine b8 of BD, bduereirethe fop edigenmpmprises
to claim?25 or 26, wherein.the barrier inclination is

£ G G\ TOHP L G ASETSe0 PEFYLS. PE BRER TR FABRAIT008. A
vehicl e barrier according to any one of the preceding
claims, further 5 conprising a ranp at a front edge

of21t he Aoughiclebasrierrccordingdo vashone of clagmubirQ, whepen tha upper free

icl ier . ' f .
o1 et eSS AT of 0 ARG, o lF HEBEAR L Hercot

the base elenment for a vehicle to disnount. 10 30. A

vehi cl e barrier .accordin e LI

2 e 881 PRGSO Alkdn ufy AR echrdR Bt base

el eterpait furthdr conprizinigcd tertha clanent atiatordthe fartier deyend netuatbr is

the precedi ng,.cl.ai os,,further . .conprisi .} east one

o TR e e Pt slemieik 0354 rRAR ooV Ryl

according to claim 31, wherein the ground spiking

el ement has . . . . . .
23. A vehicle barrier according to claim 22, wherein the barrier element actuator is

arranged to retract the barrier element.

24. A vehicle barrier according to claim 23, wherein the barrier element actnator is

arranged to extend the barrier element.

25. A vehicle barrier according to any one of claims 22-24, wherein in the operative
position the barrier element is inclined to the base element at an angular range of about

10° to about 90°.

26. A vehicle barrier according to claim 25, wherein in the operative position the

barrier element is inclined to the base element at an angular range of about 40° to about

50°.
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an eccentric | obe designed to project below a bottom
of the base el ement when the ground spiting el ement
is in use. 20 33. A vehicle barrier according to any

v Soofioslidze preceding claims, wherein the basgcr8ba®iYoi00
conprises part of a chassis o%%a trailer. 34. A

vehicle barrier according to aim 33, wherein the
|l ong side of the barrier elenent is parallel with the
| ong side of the chassis. 25 35. A vehic|e barrier

adlor difryphicde bareeracegdiss taolaimnoreity whensiy the basrigrringlination is
5 arat ! o . | .
cBRAE i AR bl lhdite bRLEC T 08 B O st s,

28. A vehicle barrier according to any one of the precgc_iing claims, further

comprising a ramp at a front edge of the base element for a vehicle to mount.

29. A vehicle barrier according to any one of the preceding claims, further

comprising a ramp at a rear edge of the base element for a vehicle to dismount.

30. A vehicle barrier according to any one of the preceding claims, comprising a

stopper disposed on the base element.

31. A vehicle barrier according to any one of the preceding claims, firther

comprising at least one ground spiking elemeit.

32. A vehicle barrier according to claim 31, wherein the ground spiking element has
an eccentric lobe designed to project below a bottom of the base element when the

ground spiking element is in use.

33. A vehicle barrier according to any one of the preceding claims, wherein the base

element comprises part of a chassis of a frailer.

34. A vehicle barrier according to claim 33, wherein the long side of the barrier

element is parallel with the long side of the chassis.

35. A vehicle barrier according to claim 33 or 34, wherein a portion of the chassis

cooperating with the barrier element is closer to the ground than the rest of the chassis.



