2063973 45 ROADVWAY BARRIER 5 This invention relates to a roadwa é;gagﬁégt
More particularly, this invention relates to a roadway bar r {26©

to apparatus f

or formng a roadway barrier, 10 and to a roadway barrier.

The raadway barrier of this invention may serve par- ticularly as a barrier
for flanking a roadway or as a nedian barrier between adjagfg r oadways.
nv

will be 15 appreci ated, however, that the barrier of thi
have various other applications.

of per- manent
guard rails:

t hese perma- nent installations do not |end thenselves to dismantling and

are therefore

ention' may
Roadmay barriers are generally in the form

[t- -

i nstal lati ons such as heavy concret'eé barriers or 20 nmet al
These present the disadvantage that repair and replacenent as
a result of inpact damage is expensive and tinme consuming. |In addition,

not suited for use as tenporary renov- 25 abl e barriers.

- 2- Additionally, eash systemhas functional [imtations which can lead to

severe damage
Concrete barri
shown to be. ef

redirection by such barriers. Such concr
fulsdl scale tests and in

to inpacting vehicles and to occupants of such vehicles.

ers of the preval ent New Jersey 5 profile type have beéen
‘ fective in redirecting | arge conventional passenger vehicles
wi t hout any undue tendency to overturn such vehicles. However, substantlal
vehi cl e damage can result due to rapid degeleratlon and sharp 10

te barriers have, however, in

ROADWAY BARRIER _

This invention relates to a roadway barrier. More
pParticularly, this invention relates to a roadway barrier
component, to apparatus for forming a roadway barrier,
and to a roadway barrier.

The roadway barrier of this invention may serve par-

- ticularly as a barrier for flanking a roadway or as a

median barrier between adjacent roadways. It will be

.appreciated, however, that the barrier of this invention

may have various other applications.

Roadway barriers are geherally in the form of per-
manent installations such as hea§y concrete barriers or
metal guard rails. These present the disadvantage that
repair and replacement as a result of impact damage is
expensive and time consuming. In a&dition, thesa perma-
nent installations do not lend themselves to dismantling

[

~and are therefore not suited for use as temporary remov-
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application, Shown a tendency to overturn snaller sized autonobiles. Partly
because“of this tendency, little if any:such concrete median barrier is in
_use 15 « in.Europe, where autonobiles are generally smaller than in North
rxgjl ca. As cars are being down-sized, this overturning tendency shown b
-New Jer sey prof;,,le medi an- barrier will become a nore comonly exhi bit'ed
charqpterlstlc 20 - Steel guard rdaid4s can generally be designed to
function reasonably well over a relatively narrow range of inpact severity,
based on vehicle size, weight, speed, and angle of inpact. They, however,
can show al arm ng rar;pl n]%t endenC| es ynder 25 ciycunstanges differing
fromthe design idealf’d Mar #ach 1systeh ps iNB% install,
repair and mai ntbamtaﬂtmajuw?gqub Q3R ¥%$9 FRYeRS d3mags AR ded a roadvvay .
barrier corrponenim;taﬁta@afmﬁ;cm aarﬁﬂ to satr:m.(patntrug cfirdate witivles.

correspondi ng barrierq &9{@ &8%&% ,p gq;ﬁcgégpds
thereof for formn 0 |snnun e roadwa i f | anki ng a
roadway, the barR¥ ‘algeelfﬁbp%g?% %‘lﬁ%ﬁ%‘? v%%qﬁ eé/fl vegrle{ldual I ygto
redirect 35 47ed Brect tng Adarge mnwretmnhgpaﬁ@m&ﬁhlqm ewith, the
barrier conponeni€ge®t | Shyurrdudi terenapets dwsr s tsuwt ng on their

| ower edges on S&'&x?&ﬁéélppoéé&é'&%éuréﬁﬁﬁéﬁ‘tiﬁ ey &yl & RbGRehd &t | onshi p

to define a 5 cavl t

en their,inter aI surfaces for
recei ving a di sp’r’%%’é]a'bl%“%a'f"? ’n‘%V%?‘F ’rf?ﬁaa‘?% Frponent on the
sugbortlngleurfarednndctnomrbm|suph1barrlers.J Such. concrete barriers

have, however, in full scale tests and in
abplication;'showh a tendency to overturn smaller
sized automobiles. Partly because of this tendency,
little if any such concrete median barrier is in use
15 = in Europe, where automobiles are generally smaller
than in North America. As cars are being down-sized,
this overturning tendency shown by the New Jersey
profilé median barrier will become a more commonly
exhibited characteristic. ' |
20 Steel guard rails can generally be designed to
_function reasonably well over a relatively narrow

range of impact severity, based on vehicle size,
weight, speed, and angle of impact. They, however,

U can show alarming ramping tendencies under
25 circumstances differing from the design ideal. Steel
guard rail is also expensive to install, repair and-
maintain. : -

_ According to the 1nvention there is prov1ded a
roadway barrier component for assembly on a

30 . supporting surface with corresponding barrier

components removably connected to opposed ends
thereof for forming an elongate dismountable roadway

barrier flanking a roadway, the barrier being

deformable under vehicle impact gradually to redlrect.
35



nmedi um

for dissipating inpact energy during use; panel connection neans for

renovabl y connecting the 10 panel s: together .in their laterally spaced:*
'rel ati onshi p; each panel having panel fitting zones for use

"connecting it to a panel of a corresponding barrier component to form an kﬁ
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ection parallel to the length of the barrier; the barr

'~ which is generally snooth and-fisee of outwardly projecting obstructions in

i er conponent
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panedr canmesid ono meianiso forwrembviadly taonreeedd nga ttdvea

di spl acenent .

Q@Héﬂ%“t@be&%@rb%%r%%bl&”QQEéfﬂ%i é%acedPEfore the panel under
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for use in removably connectlng it to a panel of a

corresponding barr;er component to form an elongate
roadway barrier having at least one elongate outer
surface which is generally smooth and free of
outwardly projecting obstructions in the direction
parallel to the length of the barrier; the barrier
component having a lower zone for pfoviding lesser
impact resistance than a central impact zone of the
barrier component during vehicle impact therewith, to
combat vehicle ramping, and at least one of the pair
of panels having a central impact zone formed to
provide elongate beam stiffness along the length of
the panel to distribute the effect of an impact aiong
the length of the panel during use and thus encourage
re-direction of an impacting vehicle along the length
of the barrier. '

At least one panel may be so‘adapted to provide
a lower zone of lesser impact resistance by fhat
panel having its lower zone recessed inwardly of its
outer surface or of its central impact zone to delay
contact between the lower zone and a vehicle striking
the barrier during impact. '
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w th the'lomer portion. In this way the tendency for the | ower zone of the
10- = " panel to be deformed upwardly and eutwardly relatively to the

r &mai nder under i npact and to conme into contact with an inpacting vehicle 48
tCJ%ﬁeate a ranping effect wll tend to be reduced. 15 In an

al ternative enbodi nefits of the invention, to achieve the sane obj ective, the
conponent may be-so adapted to provide a |ower zone of |esser inpact resis-
tance by the conponent including coll apst4my means for causing preferentia
col I apsing of the |ower zone under 20 i mpact. Thus as a vehicle strikes
a panel in a fornmed bar- rier, the lower zone wll be caused to coll apse
preferen- tially to the renalnder of the panel thereby again combat- 25
ting a ranping effecéonkémienislyal thendidwes fzomes mefy bel kepessgdneafi§imy be

provi ded. 30 cientlﬁrhé”¥h§¥“¥nvéhfg 'E%Eﬂi t%ﬂ@ fBQﬁeﬁobE§9§b99 means

may COITpI’I se a coll apsi gﬁ mat er1 al | gcat ed bet ween zggane S in the
r

| ower region du???ﬁf QﬁaQRﬂqﬁﬁﬁﬂqﬁ;WﬁH¥§w9%“ héﬁlﬁéuée €Fdhce to
di spl acenment V\Mp&pwcém tdmneHd dordfich bffl ltast baRreeraunierbemprevi ded

in the 35 ﬂ)égcgrgaﬁlﬂ%cﬁﬁnel ﬁ:ﬁnodﬂf 1-1|;1 FY t wci e?%n%agbe}ihge%?&nggl | apsi ng

mat eri al nay conprise a rvel xanpl e,
it may conprlseS@ﬁiLnnﬂm$1¥nﬁnxﬁlkﬁwuthaanyhshaokbapgmblonﬁatepnaactS I n

yet a further exgepl éﬁlanylﬂaggﬁddnl t he col | apsi ng neans nmay conprise a
n@mgrlal haV|ng a Iesser _
In this wayithe tendency for the lower zone of the
10 panel to b; deformed upwardly and outwardly relatively to
the remainder under impact and to come into contact with

an impacting vehicle to create a ramping effect will tend
to be reduced.

' 15 In an alternative embodiment of the invention, to
achieve the same objective, the component may be so
adapted to provide a lower zone of lesser impact resis-
tance by the component including collapsing means for
causing preferential collapsing of the lower zone under

20 impact. |

Thus as a vehicle strikes a panel in a formed bar-
rier, the lower zone will be caused to collapse preferen~-
tially to the remainder of the panel thereby again combat-

25 ting a ramping effect.

Various alternative forms of collapsing means may be

provided.

30 'f In one éxample of the invention, the collapsing means
‘may comprise a collapsing material to be located between
the panels in the lower region during use, the collapsing
material having a resisfance to displacement which is less
than that of a ballast material to be provided in the

35 filler cavity.



density than the intended ballast, material, either in particulate form. in
the formof an elongated strip, or 10- housed within a tubul ar nmenber. - ,
- Thel col I apsing neans may preferably be such that it can effectively support =
. the weight of ballast material but will readily collapse or be dispersed ;
~under inpact prefer- 15 entially to displacenent of the ballast nmaterial™
to cause preferential collapsing of the |ower region. The CO|LgPSIﬂg
material may preferably be such that when positioned within t barrier
conponent during use, 20 and"When supporting a ballast materi al

contained within the filler cavity during use, the barrier conponent wl|
have its center of gravity disposed at a hei ght approach- ing that of an
average vehicle. 25 An average small sized passenger vehicle

usual |y has Thus ,cforeexampdeayithg sheacpdilgpsing mpderiad may22 inches,

whi | e %dn@’ra%esIazaonqwm&mehmehseusuahhubasubem%f& of gravity at a

k4

hei ght of about 23 to 25 inches EPE ; g rier .therefore have its
cent er €X3MP qcflérQ@Vt§°&Pr&sﬁng 8 aﬁth@ &F 5885?1 in95220 i nches, and
prefer&bkﬁa@suwaenmaheuuaz4 and 27 inches. =~ -6- Each panel wll

iferably have a tensile strength to aIIOM/defornatlon but resi st
etration under the average type of nBact which wll be provided by a
vehlcle dur iImg Yyede @ Surkhen expowileerf Snet ARVRAL&ARIohb®t | east one panel

may hayg13 4 tn&;alme%a@e m%?o\é%mbliﬁsbowehaéeﬂial\/\ﬁhﬁhng sabukgggrout wardl y

relatively to i et_and | ower zones\-?
to profdedsit pﬁﬁﬁﬁrﬁﬁﬁolﬂ%ePﬂﬁchaiéﬁét mFﬁe¥ﬁP£ ngﬁe the centra
|npactphmmadm&ahGOEbemuedhlyhbefbemnbﬁraadelonghaedzehelpo grOV|de

10 housed w1th1n a tubular member. '

The collapsing means may preferably be such that it
can effectively support the weight of ballast material but
will readily collapse or be dispersed under impact prefer-

15 entially to displacement of the ballast material to cause
preferential collapsing of the lower region.

The coliapsing material may preferably be such that
when positioned within the barrier component during use,

20 and when supporting a ballast material contained within
the filler cavity during use, the barrier component will
have its center of gravity disposed at a height approach-
-ing that of an average vehicle. o

25 An average small sized passenger vehicle usually has
its center of gravity at a height of about 20 to 22 |
inches, while a large size passenger vehicle usually has
its center of gravity at a height of about 23 to 25
inches. The formed barrier may therefore have its center

30 of gravity at a height of at least about 15 to 20 inches,
and preferably between about 24 and 27 inches.



resi stance to penetration under inpact. Such reinforcenment may be effected
by. a rei.nforcing 15 strip, which may be curved, such as, for exanpleﬁuﬁ
cdrrugated or Wsection, which is fixed to the panel or is integrally
forneed in the panel. |In an alternative exanple of the invention the 20
central inpact zone:.may be reinforced by the panel having corrugation or

li ke formations=i.n that zone. In a further exanple, the panel nmay conprise
upper and | ower "panel sections with each section having corrugating
formati ons al ong one el ongat ed edge zone, and the corrugating forma- 25
tions may be overl apped to formthe reinforced corrugated central inpact
zone of the panel. The corrugated formations are preferably arranged to be
engaged by a vehicle_front during inpact to restrain 30 the vehicle

front fromlifting. Each papplreilhePrrirrakbimhiave s hafE1lenEvr@Rgthpanel
sections havi ngt60al Ugwt 0P6rmét £6r I bigat £sk Pt edenad £ o Yude Ofth@r eat er

t hi ckness, nmay be interposed petvieen AN er_and. | ower panel.. :
sections and na§{vBE3BSr F¥8?|9PO ?%bp‘é’blﬁﬁt‘ﬁ{f%?‘gcﬁ‘r%‘%ﬁdg&é’ 5?"1 dcdSper
and- | ower sectidnring peenit effective adjustnment of the height of the

conposite panel. 5 Each panel may preferably have an inturned flange
proxi mate Fts | bwer .edge to be directed inwardly dyrinq:use, each fl ange

bei ng such as to be &BpaB| embed jpenly hgtRRdMmEMEILAL hRASY gne pane

rA[ its_ér ain liftingapf hat@ a0centpPalezSnélndissve NIt laker eSS which is

rnatively, [f.de ireg each el . have, a tubul ar._or channel, section
flange al ong i téu?‘gﬁér‘)g 83‘.’3&3 ngahg%et%o’fﬁ% ewnlemlo&'dé:el}gr rier
connection neantively to its upper and lower zones to provide a primary
10 impact zone. 1In ghis embodiment, the central impact zone
may conveniently be reinforced in that zone to provide

resistance to penetration under impact.

Such reinforcement may be effected by a reinforcing
15 strip, which may be curved, such as, for example, of
corrugated or W-section, which is fixed to the panel or
is integrally formed in the panel.

In an alternative example of the invention the

W 20 central impact zone may be reinforced by the panel having
corrugation or like formations in that zone. 1In a further
example, the panel may comprise upper and lower panel
sections with each section having corrugating formations
along one elongated edge zone, and the corrugating forma- '

25 tions may be overlapped to form the reinforced corrugated

central impact 2zone of the panel.

The corrugated formations are preferably arranged to
be engaged by a vehicle front during impact to restrain
30 the vehicle front from lifting.

Where the panel comprises upper and lower panél
sections having corrugations, a corrugated panel, which
- may. be of greater thickness, may be interposed between
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.engageabl

t-he panel
a preferr
adapted t

separate fromthe panel connection neans, and which is fixed t.0 or
e With the panel fitting zones for use in connecting the ends of-:

s to correspondi ng panels for form ng an el ongated barrier. 20 In
ed enbodi nent, however, the panel con- nection neans may be

0 cooperate mnth t he panel fittings to -connect .t} panels in th.er*‘i"’L

| aterally spaced rel ationship and to connect barrier conmponents t oget her.

25 | n an
such as t

enbodi ment of the invention the panel connec- tion neans may be
olimt its affect upon a vetitle striking the conponent and -

deform ng a panel of the conponent during use. 30 Thus, the tendency for

t he panel
resul t- i
obstructi

to be displaced inwardly under inpact beyond the connection neans
ng in the connection nmeans form ng outwardly projecting
ons the appEY dnd dlaweimpanedngeidtdonsr andr mayl be3part ibdlygonbat ed.
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t he connection neans may 10 be so adapted by being adapted to
oned i n iRschopanstl wayp@ziefiemablywhasey appdosdrhednflangenner
of AN i¥s owet?Hade W BleY aiRdctda’ 1AWaEATy 0L E g v

use, each flange being such as to be capable of being
engaged by ballast material to restrain lifting of the
panels under impact during use.

Alternatively, if desired, each panel may have a
‘tubular or channel section flange along its lower edge.

The component may include barrier connection means
which is separate from the panel connection means, and
‘which is fixed to or engageable with the panel fitting
zones for use in connecting the ends of the panels to |
corresponding panels for forming an elongated barrier.

In a preferred embodiment, however, the panel con-
nection means may be adapted to cooperate with the panel
fittings to connect the panels in their :laterally spaced
relationship and to connect barrier components together.

In an embodiment of the invention the panel connec-
tion means may be such as to limit its affect upon a
vehicle striking the component and deforming a panel of
the component during use.

Thus, the tendency for the panel to be displaced
inwardly under impact beyond the connection means result-
ing in the connection means forming outwardly projecting
obstructions to a vehicle sliding along the barrier will
be combated. | '
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surface: of the central inpact zone to allow a degree of deformation of the
panel s prior to contact of the deformed 15  “panels with the connectiogz '
nmetasts. The panel fitting zones may be in the form of zones where panel
fit&bags can be fixed, where fitting apertures may be fornmed, or may be in
the florm of aperturebiijd the 20 panel s, or in the formof apertures in
panel fittings integral with or fixed to the panels. Various 'specific types
of panel fittings may be pro- vided for gggaging wi th the connection neans.
25 Thus, for exanple, the panel fittings and connection nmeans nmay have
conpl ementary mating or engagenent forma- tions which can be engaged. 30
I n one enbodi nent, the panel fittings may be in the form of brackets which
are connected to the _panels or agre integrated gﬁth t he fanels, and_whi c
have | ocating apertu FCOPNESSIOPaPEATSWIREK + cBPF cERAMBE Ry DF nSQradiRte
formati ons of t oy daviewt iakn leastsone deforflablé portite hapingi atweesidat
any of the vari. t f: GO r t t own to
Those skilled | LiNS A dedEnatichPgUnvalny" ¥pBPOAPRIRY chYE SETeHY
embodi nent of tRanedgent Thus defogmasiion ofi hhezoprnecbipn i mearddekth sthes
of zones preovi dgAnRIo%iNE! @ceRR0%edpeadeh€JtREScOANEEE loRafi@hns VEEdm t he
sets of zones atcgfposed ends of each ggngl bgLng grran ed.Cfanenentarin
to each other t&H¥GwATal F§ASVATEROPFELUCLIPT §P 3 FRRIGHe jupon
rrespondi ng pdmpacthen positioned at either end thereof. The pane

ection nmeans nmay, in one preferred enbodi ment, conprise at |east one

connection |ink menber _ ) -
In an alternative example, the connection means may

10 ‘be so adapted by being adapted to be positioned in its
operative position inwardly spaced from the inner surfaces

¢
c

of the panels or at least inwardly spaced from the outer

surface of the central impact zone to allow a degree of

deformation of the panels prior to contact of the deformed
15 panels with the connection means.

The panel fitting zones may be in the form of zones
where panel fittings can be fixed, where fitting apertures
may be formed, or may be in the form of apertures in the

gm/ 20 panels, or in the form of apertures in panel fittings
integral with or fixed to the panels.

Various specific types of panel fittings may be pro-
vided for engaging with the connection means.

25
Thus, for example, the panel fittings and connectiqn
means may have complementary mating or engagement forma-
tions which can be engaged.
30 In one embodimeht, the panel fittings may be in the

form of brackets which are connected to the panels or are

- integrated with the panels, and which have locating
apertures for cooperating with corresponding pin or hook
formations of the connection means.



.~ 15 to extend between the panel fitting zones at one end of the pair .of

.l:aterally spaced panels, and locking pins to |lock the link nenber in-* .+

position. In an alternative preferred enbodi nrent of the inven- 20 tion.” ,

t he panel connection neans may conprise a bul khead pggsL havi ng opposed [
t

si des of conplenentary configuration to the panels t e wth the panelé??

The bul khead panel may be of sheet material, may have transversely bent

edges, and may have apertures the9ein. 25 In this enbodi nent of the

i nvention the panel connec- tion neans may include renovabl e | ocking pins ;
for engaging with the bul khead panel and the panels,. wwth the aid of : !
| ocki ng brackets if desired, to connect the bul khead panel. 30 renovabl y ?

to the panel ItIwiybtb@ appiéciated celdt | sy aibothdBdr ius tdthdven- tion

t he pan nngction, means. may_ conprise tubul ar aqr -, 1Q,- planar link
rrenbersggﬁ%gf?gg%%m%ls%ﬁ?éiﬁ on’ gt iﬁ'?’%#ﬁé"% %ﬂ'ﬁ‘f tt?ngﬁhr? € wire rope or
the |ikekibledoporbie art mandeiemplayedys and to conpect the panels of a
conponent in their laterally spaced 5 rel ationship while at the sanme

ti me connecting corégspondin anels to the panels of the conponent. The
pahel connecl® o PEEHRTESR ¥RROGURRAL of thh)ysinyendrn. rhhe iRdgedones may,
in an efbotingnionés tEemprisat $palcd® seid) o dohd¥ PHdd deennections 10

bot veerPLox EneEd i Spcted R Heq idnd SEAA S4nS FRAR M silsls' P
el evat i ofi 2Pnésrat ceppesed Lends W eaktte ganel deaimg Frmangdd f eri ng | engt hs\o/
or may &&mpPementaf VY td WM S D LW dw G wilth oW
10 sets of zones of a corresponding panel when pbsitioned at

either end thereof. |

The panel connection means may; in one'preférred
embodiment, comprise at least one connection link member
15 to extend between the panel fitting'zones at one end of
the pair of laterally spaced panels, and locking pins to
lock the link member in position.

In an alternative préferted embodiment of the inven-
20 tion the panel cohnection means may comprise a bulkhead -
' panel having opposed sides of complementary configuration o
to the panels to mate with the panels. The bulkhead panel
may be of sheet material, may have transversely bent
edges, and may have apertures therein. | '

25
In this embodiment of the invention the panel connec-
tion means may include removable locking pins for engaging
 with the bulkhead panel and the panels, with the aid of
locking brackets if desired, to connect the bulkhead panel
30 removably to the panel. | '

In yet a further alternative embodiment of. the inven-
tion the panel connection means may comprise tubular or
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formatirqn of a roadway barrier which is curved along its |length. Further
according to the invention there is prowvided a plurality of panels for
pbsitioning on 20 their |ower edges on such a supporting surface in

| aneral |y spaced rel atiepship to define a filler cavity between them for
houstng a di spl aceabl e bal l ast material to support the roadway barrier and
provi de a nmedi um for dissipating i npact1@mergy; panel 25 connection
means for engagement with the panels for locating two such rows in their
spaced rel ationship, and for connecting the panels in each rowin

d-to-end rel ationship.to forman el gngated.li nked row, at |east the
Sgnelg to be pléég angéﬁg PS%EEG? ag i%3eédgﬁfe8?nﬂﬁ8ﬁleBnHSBPGH? to
present an out etPstPraferPoPLt FB2igR.WHiEE TOPgeREr §hrylikeote and free of
outwardly proj ecobpgrebet withi the linkhmedbetst and per abhakctothbe | ength
bl Last ot o1 o LB Ee LT A e LR PR 0 % oser
al l.as 3 . :
i mpact rggistancgigﬁaggféagrsééﬁg é%jgggnﬁagﬁe F@ﬁe?ogﬁﬁg

_ thdn in a central
i npact zone coxyesponding panels to the pspelg 9f thescompenentked row

during vehicle i npacThehpaneilt bohaeetibat meahisChadr 8HBi panednd at | east the

panel s o be P 24€€ihgs08e pANe?a2 LRINGNIoReaCRAYE! 1hTHACEnBBATEALT] 1O
provi de bean1st|Efgﬁ§s.mh|§E the ['ength of the
ut

: i Ls s cgntgnﬁous a oag ne 1€ _
pg:gl to distriBaté& an F'Np _? PoPBe *8F8ng5t 18 PERYLACoFOPRESHARBE during
use and tR9s enwBiirhgkave- ai degreenosi fiexibaityngovpkruit al drgreke
| ength of the befraeticihatibehl betweehepaaklsoolicadjadent bherhakeri er .10
of this inventi gamBBreResSebealEtwl 8P @n4dkks! ¥nCblevation or for

roadway curvature. _ ' .
The panels may be of differing lengths or may be
15 curved transversely to their lengths, to allow '
' formation of a roadway barrier which is curved along
its length. ' ' '
- Further according to the invention there is
provided a‘pLurality of panels for positioning on
20 their lower edges on such a supporting surface in
laterally spaced relationship to define a filler -
cavity between them for housing a displaceable
ballast material to support the roadway barrier and
S provide a medium for dissipating impact energy; panel
25 connection means for engagement with the panels for
' locating two such rows in their spaced relationship,
and for connecting the panels in each row in
end-to-end relationship to form an elongated linked
row; at least the panels to be placed in one row
30 being adapted, when connected, to present an outer
surface for the row which is generally smooth and
free of outwardly projecting obstructions in the
direction parallel to the length of the linked row;
the apparatus when assembled and when housing a
35 ballast material in the filler cavity, being adapted
' to provide a lesser impact resistance in a lower zone
adjacent the lower edge than in a central impact zone




-

di spl aceabl e ballast materials. Thus, for exanple, the displaceable ballast
mat erial nmay be any suitable particul ate, dispersible, non-self supportirg.
or fluent material. 15 - The particular selection of displaceable . =2
bal | ast materiial will be governed |argely by econonic -considerations and g«
availability. In specific exanples of the invention, the ballast material
may be in the formof sand, sorl}120 crushed rock or shiﬁ'ﬁl e, crushed
rubble, or the like. It will be appreciated that the ballast material may
al so be water if suitable containing neans for containing water is provided
within the filler cavity. 13- The panels of . this invention may be made
of a varibi¥F o?fe 1% BRg, 2 ‘{i]%FP%?('a PlenRaGhbial, nild st el
sheet, ANAReNIEMI1QcamRat i tepieke FarRiRafiand Alskeasynt®etic pl astics
mat er i alpangls teibd @lraced yiv e ardw eadh asdvisg nmtesnetalln an
ebodi Meifple (fhd EHhIE ko BEoPAIE! BediiVs £fe HHIEs Ahniln dyg Steel o
al um num q¥ S $%-€§ve thelir outgr surfaces or direct inpact
%

hes o GHEATuGHF Slo £HE 35118 ete - o ci
zohes of .rh ! Ut er surT. a fed with a reinforci ng
mat e- ridistoibue AR inrlct ferce rlerdt the | LendtlicPfi thact. The
rei nfor @aie I @iy wey ,addrtixfi@heourdyPrisedréct idbnreéed synthetic
‘plasti cudBidd A ing vEAIEDE CEToAS the SYSMGER | S£ T ¢ihbCharPietNe like. In a
preferred e di [ﬁ of thetl nyﬁg %gr% the%f?anelt?égre magde_of mld steel
sheet havi ng RS BBt et BB ol g%?]’é’é’,’e’énd preferably .
hal®ng @D(Ehis tinvenkion glapdeaceslepted fromm varietyecf The height and
| engt h afidplkageattle ballade mpver halls by Thas)afor oexlampbes, by vehicle
speeds, @l PYspPsCedle ballast material may be any suitable
‘ particulate, dispersible, non-self supporting or
fluent material. - _
15 . . The particular selection of displaceable ballast
' ‘material will be governed largely by ecomonic
considerations and availability.
In specific examples of the invention, the
ballast material may be in the form of sand, soil,
20 crushed ‘rock or shingle, crushed rubble, or the like.
It will be appreciated that the ballast material
‘may also be water if suitable containing means for
containing water is provided within the filler cavity.

‘pege 43 Forlows™
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handl i ng and transportatlon of the panels. 25 In a typical enbodi nent. of

t he,i*nvention, each panel will have a hei ght of about 42 inches, a |length.
of .-about 9-1/2 feet, and the batrier will be fornmed so that it has a wi 5,
of \at--l east about 3 feet, and con- 30 veniently between about 3 and 5

f eet’ dependi ng upon roadway conditions. Preferred enbodi nents of the
I nvention are nowjgescri bed by way of exanple with reference to the accom

35 panyi ng draw ngs. .4 -14- In thg3yWwaw ngs: Figure 1 shows a partly
expl oded, fragmentary end el evation of one enbodi nent of .an assenbl ed
barrier 5 conmponent in accordance with this invention before being

filled wth a ballast material. Figure 2 shows a fragnentary,

three-di mensi onal , pp{d |yafaqd %ﬂ@%&sevxrmeﬁaencm?ouenhaaa biEgur eaa%g\&@

Figure 3 shows a dlagranatlc end el evation of an alternativ 33 t . of
apparatus i n acebrRRtRE akg BYh 28 mEkSHR |Wmﬂlﬁ'aﬁ'h§§§ef?ﬁlt§ CB?I t P5RAnd
containing a dl§méémﬁaiﬂuminﬂdéﬁmldyﬂsheeﬂ1ng;lreﬂhﬁongadefaberbﬂasswa- ‘15

tion, two alternat é.eﬁ%0f1 aq&%&ﬁﬂpflrnaygg 1 Qg&@gﬁ §HQQ§ﬁggcthe
f

forned barrier; dry, part explod ree-
di mensi onak V|enlm$ti¢semqmﬁwtals of Figure 3 but mnth the 20  ball ast
material and the lid panel omtted and, for ease of illustration, with two

al ternative forms of panel conpect | O NS s AR Serl Bilelashay (o a0
Q,? ged scal e,

be made of mild steel or aluminum alloy sheeting, and may
have their outer surfaces or direct impact_zones_of their
10 outer surfaces coated or covered with a reinforcing mate-
rial to improve resistance'to penetration under impact.

The reiﬁforcing material may, for example, comprise
a reinforced synthetic plastics material, a reinforced
15 synthetic rubber, or the like.

In a preferred embodiment of the invention, the
panels are made of mild steel sheet having a thickness of
betweeh about 9 and 16 gauge, and p:eferably having a
Co 20 thickness of between about 12 and 14 gauge. '

The height and length of the panels will be governed
by roadway conditions, by vehicle speeds, and by ease of
handling and transpbrtation.of the panels.

25 - |

In a typical embodiment. of the invention, each
panel will have a height of about 42 inches, a length
of about 9-1/2 feet, and the barrier will be formed so
that it has a width of at least about 3 feet, and con-

30 veniently between about 3 and 5 feet depending upon
'roadway conditions. ' !

Preferred embodiments of the invention are now
described by way of example with reference to the accom-
35 panying drawings.
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25 di agramatic views of alternative enbodi ments of |ocking pins to frorm

part_of the panel connection neans of -the apparatus illustrated in Figure .’
4; Wih reference to Figures 1 and 2 of the draw ngs, 30 ref erence e
nuneral 10 refers generally to apparatus for form ng on: 7upport|ng gg
surface- an el ongated di snount abl e and di spl aceabl e roadw®‘barrier 12 for®

fl anki ng a roadway. -15- The barrier 12 may be forned on the side of a
roadway or, in the enbodi ment shews-in the drawi ngs, on the nmedi an between
two adj acent hi ghways to separate the highways.’ 5 The purpose of

the barrier 12 is to deformunder vehicle inpact to absorb inpact energy-
and to thus gradu- ally deflect a straying vehicle comng into contact
therewith. The PRérapswirgss designed to redirect a vehicle sufficiently
slowly with a viewto minimzing 10 °~ damage caused to such a vehicle and
injury caused to its occupants. In the preferred enbodi nent of the

i nventi on, theghﬁérueshdﬁsls parctly hekpladed ) | frmgmigitampecendder | ow i npact

?2?2“3%?3"?5&9""’1‘3% ¥ng FHBLq HERE fof & dMedpifey Qdraidbs |09 B @
Ia5eralb9m9¢nentdénoﬁﬁﬂ?t@ﬁnqﬁd%%thlEﬂﬂ$r&ﬂﬂﬁ“?&ﬂﬂh Qﬂé; R t er absorb

high i npagie8nNGiel- a THE1PaSE Ritd2idps the further object of preventing 20
a vehiicle striking the barrier frombeing deflected over the barrier onto

the other highway or from being deflected rapidy back onto the highway on.
which it origigakéyZmahowsharﬁbggmedﬂatmg threee+dimerisianaker col lision

EgﬁPlgL Y§hé§#§§dgégg§%?cgfnggg GE?éi?ﬁgt%Et to W%YLLIPLéegarrler 12
F1gure 3 shows a dlagramat1c end elevatlon of an
alternative embodiment of apparatus in accordance with
this invention, in an assembled condition and containing a
displaceable ballast material with, for ease of illustra-
15 tion, two alternative types of panels defining the opposed
sides of the formed barrier;

Figure 4 shows a fragmentary, partly exploded, three-
dimensional view of the apparatus of Figure 3 but with the
20 ballast material and the 1id panel omitted and, for ease e~
" of illustration, with two alternative forms of panel
connection means; '

Figures 5, 6 and 7 show, to an enlarged scale,
25 diagramatic views of alternative embodiments qf locking
pins to form part of the panel connection means of the
apparatus illustrated in Figure 4;

‘With reference to Figures 1 and 2 of the drawings,
30 reference numeral 10 refers.generaily to apparatus fqr
forming on a supporting surface an elongated dismountable
and displaceable roadway barrier 12 for flanking a roadway.



can be*di spl aced laterally under inpact should be limted. On the other
hand,” un) ess.the barrier can be shifted 30 ~ laterally under inpact, it
chrinot usually absorb high inpact energy sufficiently slowy to i mitHR
daMege to inpacting:yehicles and the occupants of such vehicles within
acceptable limts, and wi'll usually tend to deflect inpacting vehicles

rapi dly and hazardously back onto the -16- roadway, or .allow vehicles to
penetrate or vault the barrier with furt el hazar dous consequences. It
follows therefore that in the preferred enbodi ment 5 of the invention,

to provide adequately for high and | ow i npact conditions, presented by the
size of vehicle, the speed of inpact and the angle of incidence, the '

barrier should be rgsis t.to displacenmepnt under |qw inpact conditions,

and shoul d be di spl g@éaéggrﬁﬁﬁe?bh % -‘Frpg%’f'.“ei on the fidef i moadNaY

extent of di sppaceiBnthecenbad imentosiowmi in athe dwewihgs Nerdithd aediant .

These obJectlvggtaégnagpbegg?aé@n@q§g¥gﬁ9§§ Nﬁtgbé%yéié'EHQ“%%ﬁEJ%?shav'ng
5 y spaced om

t he panel s of- the barrier cohponents | at era ach
ot her, and by having the ballast material between the panels resting on and

"engag- ing W th theTsepporposg ofirtlee chahhted ri Ztionel THaee Wide rbet ween

the ball ast maje;. . ria nd_t he supporting surface, wll  provide the

necessary resi gggﬁ%gedﬁ’ﬁﬂﬁ d?%p?%%%%nf"%%‘f% ‘%ﬁeﬁ?% I‘Fé’do\g'llgr ithus graduregy |
nd, while the Balyi@eflecbed ngtxiagiigiceshickerconingiriddio icomderct 25

hout such fghekeRieh, eNEREBRLEied NP2 DAL Td igqmaogizﬁ_%%mwtd be too
readily dlsplaceab#e Lor e%%ectlve use under. the conditions ngormally :
required. |In adfRiche SRthbTienRthn F19WLY orth éhJigehde mindmigdng the

conponentoi s adaiagedcaosédiets Uppsh ta Ngelsid g tingury dadlsedetioSits
occupants. In the preferred embodiment of the invention,
the barrier 12 is such that it will be deformed 'under low
impact conditions such as by a small vehicle or by a
vehicle travelling at a relatively low speed, but will be

15 capable of being displaced laterally after deformation

under high impact conditions to better absorb high impact
energy. '

The barrier 12 has the further object of preventing
{ 20 a vehicle striking the barrier from being deflected over
the barrier onto the other highway or from being deflected
rapidly back onto the highway on which it originally was,
thereby reducing the risk of further collision with other
vehicles. '
25 | .
Since roadside space is usually limited, particularly
in the case of a median, the extent to which the barrier 12
can be displaced laterally'under impact should be limited.
On the other hand, unless the barrier can be shifted -
30 laterally under impact, it cannot usually absorb high
impact énergy sufficiently slowly to limit damage to
impacting vehicles and the occupants of such vehicles
within acceptable limits, and will usually tend to deflect
impacting vehicles rapidly and hazardously back onto the

' .



30. tance to di splacenment would tend to be too high for average

requirenents, while once the anchorlng nmeans i s sheared or

i npact, the resistance to further displacenent woul d nd to be too Iom/for“

T

rel eased on' -

~effective use under average roadway and nedian or ro i de conditions

-17- The apparatus 10 conprises-a plurality of panels 14 which are adaptedgg{

. to be arranged in barrier conponent pairs in two generally parall el

_ spaced.
rows 16 and 18 as shown in Figure 1 along | ower edges 20 of the panels 14 5

on a supporting surface 11 to def+tga filler cavity 22 between them for
housi ng a displaceable ballast material such as sand [not shown in Figures
1-2] to provide a nediumfor dissipating inpact energy during use and to

support -the barrier conponents and the barrier 12 when 10 formed. The
appar at ugsoddwd yf teerarIow vetete fesalo gutivtratd @r Wawlt 2het 0 :oe engfllged
ateral ly

with th anels 14 to_| ocate two such roms 16 and 18 in their
spaced ﬁ% LEigy AR fu Eﬁhf ?ﬁﬁﬁéﬁﬂ neefr in each rowin
~a4s shown in

Fi 2. Th 6 and 18,
oor e e suﬁf aces é%lfg %am‘q{] &O’IL‘.}E an Ee[a %Odqwgn o

end-to-end relatlonshlp to form an eIongated I|nked row 15 .

to gresent OUt er ar e -sno ree.o

pro

out war

ect i 9 M tinnentirn; rF‘Z(Prm”fﬂe |asequadied Ygifogc tiigh @RGalPYl to t he

Iy

| engt h Oimp@@b édr&kﬁ@hdm @é&htléa b FheHandlze dte velhizlassentl ed so that
t he srmoth?ﬁv sur f ce C}Pﬁeac WI|| e in- tthegalrectlon of 25

traffic 1% t*ﬂ?%i rﬂ&ﬁf Fiat

is furtrﬁhouiﬂﬁbernﬂsxwuantt#p[ﬂﬂﬁﬁkacBMdununmdagnlaasembhcd and when a

di spl aCG@&A&P@éﬁsﬂSt?ﬁﬁité{dnﬁd e NPUSAd ddadiiee Jn'de're'hl%v'l

barrier 12 30 rovide a | ower zone 30 adj acent “t'he

initially and durlng displacement.

These objectives are achieved in accordance with this

nf

aet:

invention by having the panels of the barrier components

15 laterally spaced from each other, and_b& having the

ballast material between the panels resting on and engag-

ing with the supporting surface.

The frictional engagement between the ballast mate-

20 rial and the supporting surface will provide the necessary
resistance during displacement both when the barrier is at

rest, and while the barrier is being displaced laterally

under impact.

25 Without such frictional engagement, the barrie

components would be too readily displaceable for effective
use under the conditions normally required. In addition,
without such frictional engagement, as where the component
is anchored to the supportlng surface, the initial resis-

30 tance to displacement would tend to be too high for

r

average requirements, whlle once the anchoring means is
sheared or released on 1mpact, the resistance to further
displacement would tend to be too lpw for effective use

under average roadway and median or roadside conditions.

t he

ower edge 20,
10 conditions w1th the extent of dzsplacement restrained both

hd

LY

Y

& Tappar at us 10 "o



whi,ch provides a | esser inpact resistance under | npact than a central

I npact zo@e 31 of each row above the | ower zone 30. - 18- Each panel

i s* forned out of 14 gauge-mi|ld steel sheet which has a tensile strengt hréw
aJIbmpdefornatlon of the panel but resist penetration of the panel unde

the average type of inpact which will be provided by a vehicle 5 during
use. Each panel 14 conprises an upper panel section 13 and a | ower panel
section 15, with each panel section havi Aag7eorrugati ng fornmati ons 17 al ong
one el ongated edge zone. 10 The corrugating formations 17 of the upper
and | ower panels 13 and 15 are overlapped to formthe panels 14 and to form
the central inpact zones 31 which are thus rein- forced in the prinary

igpact Zonef_31 by thafceppugatheg;boggﬁpﬁﬂﬂssaadpﬁdﬁauinytdfepﬁﬁfﬂéunqﬁ
e corrugating or-mgtien : S e upper
and | ower pane|“§38P|SH§ n§58§8§1§ aPﬁ ﬁfﬁ?ﬂ?%@l§ﬁr§ﬁ#%£§%néﬁs £hah
sections so thaPaing panéwoSggneualhnypgeahbeh spaced E&MSKﬂG a 'Ubﬁ%i
_panel section 1§h8€malhol“§ gnql afSﬁ PGw&? eéée&"' 36 dés;sEdM

however, that the upper an omerﬁg sectigng, 13 an fer, in
whi ch case Xi ffé’l“eﬁt Hpperting £B Fcﬁaﬁél Lttt ing ]rPa‘T/ 3%t e 25
manuf act ur ed. BleftfnelennghutapEbrandubmgrapdﬂeblse@&bmsbémm mdt ey loe

required for 2 Baghl Sl gbndPRhReLhaps b EDGALEYCLIL S olbifng I

rrple where a barrier conponen i Ncr eased
pr enting a remaﬂnvalﬁoroduéenpaaungnpmpacnomeeeay|¢urtnauusgiamd)UE shown

in the draw ngSsu@P@'&tD%ﬁ@' bifrhas tbhpSRGAEA! ahdPasé BAREieX 12hafsh
outwardly relatl

rm d. The apparatus 10 further comprises panel coOnnec-
tion means 26 to be engaged with the panels 14 to locate
two such rows 16 and 18 in their laterally spaced rela-
tionship, and to connect the panels 14 in each row in
end~-to-end relationship to form an elongated linked row

‘15 as shown in Figure 2.

The panels 14 are adapted, when connected in the
rows 16 and 18, to present outer surfaces 28 which are
smooth and free of ouﬁwardly pfojecting obstructions in

o 20 at least one direction parallel to the length of each
- linked row 16 and 18.

_ The panels are thus assembled so that the smooth
outer surface 28 of each row will be in the direction of
25 traffic flow on the adjacént highway flanked by that row.

The apparatus 10 is further such that when the panels
14 have been assembled and when a displaceable ballast
material is housed in the filler cavity 22, the barrier 12
30 will provide a lower zone 30'adjacent the lower edge 20,
which provides a lesser impact resistance under impact

than a central impact zone 31 .of each row above- the lower
zone 30.
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its upper zone and relatively to its |ower zone 30. -19--Thi s provi des
t he advantage that an average vehicle - which strikes the barrier 12, w'll -
" strikKe.against the central inpact zone 31 to deformthe panels 14 in that _ .
zone before comng into contact with either the upper 5 zone or the \

| ower zone 30 of the panel. This provides certain sub%tfntial advant ages *
for the barrier illustrated in the drawi ngs. 10 - By havi ng the upper
zone of each panel 14 recessed. rf%euively to its central inpact zone 31

the width of the upper portion of'the barrier 12 is reduced relatively to
its wwdth in the central inpact zone 31. This provides the advantage that
the stability of the barrier 12 under 15 I npact is inproved and that the
center of gravity of the barrier 12 will be in the region of the central-

i mpact zone Bach pRanekel ig Hiarmed P Akl L Gausa "Hgﬁl\éé?ﬁelt he upper zone
of t hte HRéét g&lh_il&x Mk %‘diéﬁé\ﬂé r%w&ytgi a:td Sal;l@uawgei:c;maidiotnhafcent ral .

i mpac one een def orned - e i_mpagt , e per zone Wi

provi de el%%%%f%‘h%a ?s’rsé%i%?%%t%a%?rﬁrgq rf%’aectplr%f“ve %rel{?‘lence t he speed

of the awvdraje type dlvimpeet wiichueildd Hey proyideghdy Refvehdcillee vehicl e
COBeEs i&ﬁf”ﬁﬁ"ﬁf@ﬁ wi th the upper zone of the barrier .12. 25 There wll
therefore be”a | esser tendency for.contact between an inpacting vehicle and
t he upper zone of the barrier 12 to tend to overturn the barrier 12. This
arrangenent pac¢h paeeEf 4 ecomipisegcar aipper phirgl aeotEon 3@ andof the v
barrier_upder_high jnpact.wth.the harrier I - | S t.antially
verti ca?,f?%%'f'e%%%iog%%ﬁﬂ% ﬁfe ‘F’eﬁ’ ed’e%cfaf%géﬁ }ﬁecl#%é'c?%%{d' &ehi cle to

ri de oveorrggabingiformations 17 along one elongated edge 2zone.

10 The corrugating formations 17 of the upper and lower

panels 13 and 15 are overlapped to form the panels 14 and'

-

to form the central impact zones 31 which are thus rein-
forced in the primary impact 2zones 31 by the corrugating
formations and alsé by the overlap of the corrugating
15 formations 17. |
-As“shown in the drawings, the upper and lower panel
sections 13.and 15 are preferably corresponding panel
sections so that any panel section may be used either as

20 an upper panel section 13 or a lower pahel sectiqn 15. ;_;

It will be appreciated, however, that the upper and
lower panel sections 13 and 15 may diffe:, in which case
different upper and lbwe: panel sections will have to be
manufactured. Differing upper'and lower panel sections
13 and 15 may be required for a particular applications
of the invention sﬁch és, for example, where a barrier

25

component of increased height while_still presenting a
relati§ely low central impact zone 31 is required.
30 E
As showh_in the drawings, each panel 14 has its
central impact ione 31 bulged 6utward1y relatively to
its upper zone and relatively to its lower zone 30.



-20- Because of these advant ages, even if the upper panel section 13 does
not xdrrespond, ' to the | ower panel section. 15, ‘the upper panel section 13

wifl--still be manufactured so as to provide the recessed upper zone
rel atively to the 5 central inpact zone. The recessed | ower zone 30 62
provi des a significant adyantage for the barrier 12 illustrated in Figures

1 and 2 of the draw ngs. fAn average passenger vehicle usually has its.
center of gravity at a height of between about 20 and 25 inches. \Wen such
a vehicle strikes a roadway barrier, theopgint of maxi numinpact is

t herefore spaced above the base of the barrier. Therefore, if the | ower
regi-on of the barrier below the point of inpact presents an inpact

resi stance which is the sane as or greater than the inpact resistance

Dhon e catse o ol nSRiBBELvIGE Shet BERALALE! cpdl LAPALLILL odilidd

tend to cause di spl acenen regron
barrier in a di ®BdchoFtsdkas: &h¢ PéFﬁﬂPFeF?rtBlihesﬁ¥?%%t¢iﬁ#Qﬁt the.

gl SEI aclerrf:nt 08 dé@k&rauahm?acef zbhe sent—.bahefm%héom@isthe i}ﬁ][tflj[éﬁcf 25
uch rel ative di [is on o e
barrier begﬂg dero %%gggfocgmfﬁgpxgé?afgvggﬁgtgl%ﬁm§+%@§ %Qﬁ WP e
barrier. ch aom&nprwmhb Rowert Bonef B@cofotheepamal. t 0 direct an

inpacting 30 vehicle in an upward direction. This is a serious

sadvantage since this ranping effect can cause an inpacting vehicle to be
el l ed over the b3MiPePreNdA8e certainsguhntanpial i advantdees foF vdis3s

overturned barrier illustrated in the drawings.

10 , By having the upper zone of each panel 14 recessed.
relatively to its central impact zone 31, the width of the
upper portion of the barrier 12 is reduced relatively to
its width in the central impact zone 31. This provides
the advantage that the stability of the barrier 12 under

15 impact is improved and that the center of gravity of the

barrier 12 will be in the region of the central impact

zone 31. Because of this and because contact between the
upper zone of the bgrrier 12 and an impacting vehicle is

. delayed until the central impact zone 31 has been deformed

~ 20 by the impact, the upper zone will prpvide a lesser impact

resistance to an .impacting vehicle since the speed of the
vehicle will have been attenuated by the impact before the
vehicle comes into contact with the upper zone of the
barrier .12, .

25 ' _

_',Theré will therefore be a lesser tendency for contact
between an impacting vehicle and the upper zone of the
barrier 12 to tend to overturn the barrier 12. This
arrangement will therefore encburage lateral displacement

30 of the barrier under high impact with the barrier remain-
ing substantlally vertical, thereby combatting the ten-
dency for an impacting vehicle to ride over the-barrier.



. -21-

If the barrier were to have an outer surface which is planar

in the

.vertical direction, the | ower edge of .the barrier which is in contact mnuh ’

t he supporting surface will have a greater resistance to |ateral }
di spl acenent 5 t han the remai nder of the barrier under-inpact, thereby?”

I nevitably giving rise to a ranping effect under inpaﬁga The barrier 12 of™
this invention as illustrated in Figures | and 2 of t drawi ngs, is

t herefore adapted to 10 provi de a | esser inpact resistance in the | ower
zone 30 than the inpact resistangd-provided by the central inpact zone 31
of the barrier above the | ower zone 30. In the enbodinent illustrated in
Figures 1 and 2, the is | esser inpact resistance of the |lower zone is

rel atively tBedduse

raiesemiamgﬁes?;levlem afprtafeemp@dre@shadurrent of the

provi ded by each pazgé 14 having its | ower zone 30 recessed inwardly

t ih d | f, about 12
 nenes, S99t € dond iR, itr RIBIng 30 58 1936 % BoBR 1 Pe B iRBer - and
r ecessetbdeghen tmpﬁretpmi srattion drid wild 1i s¢tidd. bBymlaawfagtuhedl ower zones
30 LAY (PP Tne Jelédellubred WReCPARIvRIDAE, £ECS, 3T, the

| ower

zones 3 ESSEI' | npact” "r esi stance an

not come into -

coﬁtactCWﬂQqﬁkuiWHﬁﬁinﬁqﬂf-vehlcIe until sub- stantial deformation of the

| mpact zones of the panels 14 has occurred.
t hat not onl

the ra

ef f f th
reduced but, 1% "'E%ceﬁvgﬁde LN Fe 2 n%r p&%%’%f’%gdtlﬁﬁsnw%ﬁﬁﬁﬂl ng
conflgw@manﬁagﬂuinr|thzuuaruﬂ&n/hﬂIﬂlhmutnaMEﬂ iint #igameactl anh an

|npact|jubfnﬁnéﬂd%éugd4§ its speed has -22- been substantlally
b¥ i npact with the cen

An average passenger vehicle. usually has its center

N

| lpf’grav1ty at a height of between about 20 and 25 inches.
. When such a vehicle strikes a roadway barrier, the point

16

20

25

30

35

of maximum impact is therefore spaced above the base of
the barriers

Therefore, if the lower region of the barrier below
the point of impact presents an impact resistance which is

the same as or greater than the impact resistance provided

by the impact zone of the barrier, an impact will usually
tend to cause aisplacement or deformation of the lower
region of the barrier in a direction outwardly relatively
to the direction of displacement or deformation of the
central impact 2one of the barrier.

Such relative displacement will give rise to the
lower portion of the barrier being deformed into a ramp
relatively to the remainder of the barrier. Such a ramp
will have the effect of tehding to direct an impacting
vehicle in an upward direction. -

This is a serious disadvantage since this ramping
effect can cause an impacting vehicle to be propelled over
the barrier and/or can cause an impacting vehicle to be
overturned.

Thi s provi des the advant age
I cZQNes 30 be

at t enuat ed

-~



| npact ~zones 31 thereby substantially reducing, if not totally preventing,

t he:. dener.ation of a ranping effect. 5 .. " Applicants further believe by
having the | ower zones 30 recessed relatively to the central inpact zones
31stAtis will have the effect of reducing the tendency of the barrier 12 to
t oppl e under high i npa&t:- and encourage lateral displacenent of th@§&arrier
12 under high inpact 10 *while the barrier 12 maintains an essentially
vertical orientation. The recessing of the |ower zones 30 further facili-
tates provision of the center of gravity the barrier 15 12 at a

hei ght appropriate.for the center of gravity of average vehicles striking
‘the barrier 12. In a preferred enbodinent as illustrated in Figures 1 and
2, the lower zones 30 will be recessed sufficiently to 20 i nsure that
before the central iHbshe hawmsier] weree tochavechor Pugesupurépeat vhighdés

inpact to all ovpidifad OMETEHORRT AL AI0 i ERti0NG ¢het A6wew eBga@noENEREL i Ng
vehi cl e under high jnpacts, preferential |ateral dlselacenent of _the
barrier as a WRARE WY WRAQHris HEY QRp taGte MithetPe0 8 PP°E&ﬁB§tFPﬁSaﬁﬁy
ranmpi ng. effectwikl rioaye @ ighehter tdes isvancez doe 13deraleddsplaganent ,
formations_ 17 ifprov t tr th .Lhe I eb

facilitat i?\g di%ﬁ%c@fﬁan&%%}%%ff:%en%ggﬁfﬁg \t}gﬁ?g 2“‘&??%6 %éﬁgrfbe%gt h o
the barrier 12 evitahlyigiyinge piss $oadc&agPinge ofSREEs underoipRAgtra-
tion by such an inpacting vehicle. In addition, by virtue of the

engage the 1 eadi ng chte drans {1 B sibe; Invenhon, a7 hiEREFALS RGP e 12

t hereby restraiPigurés f1iay ( .dfhecHecaltiawingsd ds shelreforehadhpteddto

therefore, combagtingsd AP UYMW PU1S ARG 2hkeRbRLE- zone 30

' than the impact resistance provided by the central impact
zone 31 of the barrier above the lower zone 30. '

In the embodiment illustrated in Figures 1 and 2, the
15 lesser impact resistance of the lower zone'is provided by
each panel 14 having its lower zone 30 recessed inwardly
relatively to the central impact zone 31.

In a preferred embodiment of the invention, thé'
& 20 recessed lower zone may have a height of about 12 inches,
which is less than the average height of a vehicle bumper,
and a recessed depth of between about 5 and 10 inches.

| By having the lower zones 30 laterally recessed

25 relatively to the central impact zones 31, the lower.
zones 30 provide a lesser impact resistance and cannot
come into contact with an impacting vehicle until sub-
stantial deformation of the impact zones of the panels 14
has occurred. This provides the advantage that not only

30 will the ramping effect of the lower zones 30 be reduced
.but, if the lower zones 30 are deformed into a ramping
configuration under impact, they will not come into
‘contact with an impacting'vehiclé until its speed has




5 The increased beam strength provided by the corruga- tions allows v
resistance to inpact to build up quickly along the |length of the barrier 12,7

t hereby conbatting penetration by an inpacting vehicle and thereby P

- permtting 10 pi votal displacenent of a vehicle under inpact and thus '\}
snoot h re-direction of the vehicle along the | ength of g§%e barrier 12. By~
means of the corrugating formation 17, adequate 15 penetration

resi stance can be provided wi t hout22+he need to unduly increase the wall

t hi ckness of the panels 14. This provides the advantages that the panels 14
can be defornmed under inpact to gradually attenuate vehicle speed while the
panels remain suffiiciently light to facilitate 20 handl i ng duri ng
transporbeén osybstarct i allyra ot emeattdd iy  impasridiwiitin, thehicenwidal i nsure t hat

(e COStulad 0P S '0hdx 8 WL SR ABULRY S fhdioe a3 1oaduey

barriers. el
| engt h ofo®RLlY Prexenting e ‘thﬁa JRr atslam PLL @ maPpipgc@ffiesteral Iy to
provi de a maxi num wi dth of about 40 inches for the barrier 12. 30

T Bcbed | a1t G S A Mg St Tayee ehes 1o he
capabl e 30 mesﬁemgagmm.‘tmetqjlﬁxﬂ aegetidad baiparst zomiear i3dl, when housed
iogr:r]grf%%irr%:)nen Iﬁyﬁ%@?r%fté %&’?Aﬁrﬁe%aeggw A?jc?' Ioaft |t\¥/’§l yOI oe?ﬁg -
suppor t i PRFSIRY ate BA tORRY hairﬂg‘ tiPRGtes @G #NEPYTAGReNI ng of the
portion pdtdiel Qiiﬁpﬁcéré’ewdfﬁ tHe A idr R WhBerBhigh impact
10 whlle the barrier 12 malntalns an essentlally vertzcal
orientation. '
i
The recessing of the lower zones 30 further facili~
‘tates provision of the center of grav1ty of the barrier
15 12 at a height approprxate for the center of gravity of
' average vehicles striking the barrier 12,

In a preferred embodiment as illustrated in Figures 1
and 2, the lower zones 30 will be recessed sufficiently to
20 insure that before the central_impact zones 31 have been —
deformed sufficient;y'undef impact to allow the lower . —
zones 30 to come into contact with an impac;ing vehicle
under high impacts, preferential lateral displacement of
the barrier as a whole will occur thereby effectively
25 combatting any ramping-effect'being provided by the lower
zone 30. '

The corrugating forméﬁibhs 17 improéés the beam
strengths of thefpénels thereby facilitating displacement
30 of an impacting vehicle'along the length of the barrier 12
and improving the resistance.df the panels 14 to penetra-
tion by such an impééting'vehicle. in additibn, by virtue
of the arrangement of theicorrugating formation 17, they



Each | ower flange 32 further serves to reinforce each panel 14

| ongi fudi nal ly. Each panel 14 further has an i'nwardly directed | ongis

t Udrwal stiffening flange 34 along its upper edge. Each panel 14 fur&ﬁer
has\panel fitting zones in the formof fitting apertures 35 forned in the
panel s 14 at opposed erd@s for cooperating with the panel connection 15
means 26.  The sets of panel fitting apertures 35 at opposed ends of each
panel 14 are arranged conplenentarily to_ ?Qh other to allow mating with
sets of panel fitting apertures 20 35 of a correspondi ng panel 14 when
positioned at either end of that panel. When the panels 14 are assenbl ed,
each panel 14 has its one edge containing the apertures 35 narginally 25

overlapped with rhg QQ%%C%Qteﬁgggg Eh%h?ggggg gngg pagey %ﬁ?

i nsuring that tRere areono panel e e 1hws 16
and 18, and t heriaidp ﬁﬂ@&ﬁcﬁgwﬂhatthnebaéﬁ@el61anuh§8eQYIteiﬂtstnmngisurface

which is snoot h 1374 inge@£okhaUhvaBdhy BhA) SEtEGGhOQS{véHPéléménd nu?@:efowe
direction of traffic flowin the adjacent

overlapping of | CRERARKING FARRAPS BF PHOBHBBRLAS doF BHFHIR YARIHREY wo r ovs
I6 and 18 fsor opposed flow in the two adjacent hlghmays flanklng t he

barrier 12 provided q%%nqn%gggglgﬂgggmnggk vxégh %ﬁ] 6¥¥§§3—r“

illustrated in Figures 17an nec
Qgghead panel $G°m@raéé@w5p5e51§tapsnetg 1mpé¢te§@hb%94¢|%? %@h@%hbnt of
h

barrier 12. a10mdchnluhlenged BeNehe3Bakei8RIF20EnERESY AL Ring
penetration by an impacting vehicle and thereby permitting
10 pivotal displacement of a vehlcle under impact and thus
smooth re-direction of the vehlcle along the length of the
barrler 12, '

By means of the corrugating formation 17, adequate
15 penetration resistance can be provided without the need
to unduly increase the wall thickness of the panels 14.
This provides the advantages that the panels 14 can be
deformed under impact to gradually. attenuate vehicle speed
while the panels remain sufficiently light to facilitate
: ij 20 handling during transportation, erection or dismantling.
In addition, this will insure that the cost of the panels
will be within acceptable 11m1ts for use as roadway
barriers.

25 Each panel has a height of about 42 inches and a
length'of 9-1/2 feet, while the rows 16 and 18 are spaced
laterally to prov1de a maximum width of about 40 inches
for the barrier 12.

30 Each'panel 14 has an inturned flange 32 along its
lower edge 20 which is directed inwardly during use, each
lower flange 32 belng such as to be capable of being
engaged by the displaceable ballast material when housed
in the filler cavity 22 to support the pairs of panels 14



&

. conveniently sheet metal, and has its opposed sides which extend vertically
.during usé, of conplementary configura- tion to the overall configuratfons -
of the panels 14 to 10 mate therewith for maintaining the pairs of B
panel s 14 of each barrier conponent in their appropriate laterally spacedg_j
rel ati onshi p. Each bul khead panel 36 has a suffi-ci ent tegﬁﬁle 15 s
strength to maintain the pair of panels 14 of each barri conponent
substantially in their appropriat24taterally spaced rel ationship even after

| npact. However, the bul khead panels 36 have limted conpression strength
thereby permtting collapsing of the bul khead panels 36 20 under i npact

t hereby insuring that the panel connection neans 26 will not, after inpact,

pr esentobbsachucharmbe mheanpd et tand rmgstada e Jldrft diee dfeet  def or med

surface he, p. . T [ . connectian 26 Wi |l not
t end tos?rg :(laér'f g? e%v?%ﬁléeﬁ%t%&%aél P%ﬁa&‘r?lol}g.og’%& ’ﬁﬁ%&e eirn% vehicle
al ong tHepachand othuscrestrain overgurmingabh&he prordiiops afashet s opposed

verticlGaRpes PENinddANBMSASE dud thd sl ane of the panel to provide
transversely extendi ng flanges 38. Each flange 38 is provided with

apPertures 39 which are conplenentary to the panel fitting apertures 35 for
al i gnment t hedae 1dwer f£lalge B2 hartterc semeis o rednfoiel @acher

conpri s o ¥ﬂg anel 36, a pair of locking pins 40 and a _
pl ur al i??/n%i f%m’%\% ac ﬁjlsxp'dfz 5 Each | ocki ng bracket 42 has an. -
enl arged head portion 43, a shank 44 extending fromthe head portion 43 ant
an aperture gfch Np&eeh phafle thed Qfa@faipeirrﬁidﬁag,yshlici%@;\édwlbhgaJ ocking pin

4?0 ~tudinal stiffening flange 34 along its upper edge.

Bach panel 14 further has panel fitting 2zones in the
form of fitting apertutes 35 formed in the panels 14 at
opposed ends for cooperating with the panel connection

15 means 26.

. The sets of panel fitting aperturés,35 at opposed
ends of each panel 14 are arranged complementarily:tO'each
other to allow mating with sets of panei fitting apertures _
20 35 of a corresponding panel 14 when positioned at either —
end of that panel. A

When the panels 14 are assembled, each pane1'14 has

its one edge containing the apeftures 35, marginally

25 overlapped with the adjacent edge of the succeeding panel
14 thereby insuring that there are no gaps between adja-
cent panels 14 in the rows 16 and 18, and thereby insuring
that the rows 16 and 18 will present-a surface which is
smooth and free of dutwardly projecting obstructions in

30 the direction of traffic flow in the adjacent highway.
It follows that overlapping of the panels 14 will be in
opposed directions in the two rows 16 and 18 for opposed
flow in the two adjacent highways flanking the barrier 12
provided along the highway median. '
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10, *s. Fn use, for assenbly of the apparatus 10, the panels 14 will be
positi'oned in .their appropriate positions. on d supporting surface 11
whergafter the panels 14 of adjacent barrier conponents wll be overlapdis
to h#jgn their fitting apertures 35. A bul khead panel 36 will then be 15
positioned in the overl apped zone with its apertures 39 in alignment with
the apertures 35.. Locking brackets 42 mﬁl# then be inserted through the

al i gned apertures, whereafter a |ocking p R-40 will be threaded t hrough t he
aligned apertures 35 and 39 at the top of the barrier 12, and then 20

t hrough the apertures 46 in the | ocking brackets 42. Thereafter overl apped
panel s 14 can be connected to the opgosed side of the bul khead panel 36 in

the same way. This ofBr khpofmbediment niblusreated rimFigures of anthdds 14

until a barrier thg paneldeshnedtienchdahss2becompwisasl.a Bulke a5 FRifdied
barrier 12 may hgeg be filled,with a difﬁlfgea | e hallast, material in.the
formof sand. T BpafafBsPRAT 1 OF t RARIRCIHRE S2FH PIFAST £ONRGN

each barrier corfotbat bdaziehohd.in Figure 1). Each |id panel 48 is shaped
to cover adarrier com ponent, and has a length corresponding to the
I'engt h of tThe panels_14 so that the lid ganels of successive barrjer 35

conponents wi || over Eagh bulkheag7papaln3fiis made ol shesk datrrdadinn a
pair of screws 2onwenhiBn€dy bRe&€rR¥LAEl | NdAd WELSi s Vpplased s ides WHIRh

W be appr ec SFEAnAntEEarrERk Cafhind Nane SR ALY WA S e
top .of the barritdenl2ot bheprevenall configurations of the panels 14 to
10 mate therewith for maintaining the pairs of panels 14 of
each barrier component in their appropriate laterally
spaced relationship.

Each bulkhead panel 36 has a sufficient tensile
15 strength to maintain the pair of panels 14 of each ba:riér
component substantially in their appropriate latefally
spaced relationship even after impact. However, the
bulkhead panels 36 have limited compression strength
thereby permitting collapsing of the bulkhead panels 36
20 under impact thereby insuring that the panel connection
N\ means 26 will not, after impact, present obstfuétions
which tend to project beyond the impact deformed surfaces
of the panéls_14. Thus the panel connection means 26 will
not tend to interfere with smooth redirection of an
25 impacting vehicle along the length of the barrier 12.

Each bulkhead panel 36 has its opposed verticle edges
bent transversely to the plane 65 the panel to provide
transversely extehding flanges 38. '
30 . :

Each flange 38 is provided with appertureé 39 which
are complementary to the pénel fitting apertures 35 for
alignment therewith. |
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_ excessive quantltles of water enterlng the barrier and thereby affectlng
.the dlsplacenent characteristics of the 10 bal | ast material under ~ = _
“impact’y Thus, for exanple, a sheet material such as of synthetic plastics__.
mat eri al may be used for the same purpose. \Wen panels 14 have becone Vi
damaged under inpact, they 15 ~ may be replaced by FS§SVIHQ t he | ocking *
pi ns 40, renoving the | ocking brackets 42 and then in ting new panels to
repl ace the damaged panels. Dependi ng upon the extent of danmaege, it may be
necessary to renove sone or a subggan- tial part of the ballast materia
before the damaged 20 panel s are renoved and repl aced with new panel s.

In the sane way, where the barrier 12 is used as a tenporary roadway

barrier such as, for exanple, in notor racing, the barrier 12 nay be

di smant | ed aﬂ@r%m Yorfect L& AN 2O LATIN G AT, DY N9 Lhe |

| ocki ng brack en renovi ng the pane desited, prior to

di snant®3ely bHlkhgad panel 36, a r&aml‘?ﬁasbq{ﬁt@ ipdinsne#d0 @adveni ently be
" renovedpbyrality zef i Tocking rddkets a2, material suction apparatus of any
suitable type. 30 The |l ocking pins 40 are preferably of a defornable

material to permt deformation under inpact. Because the bul khead panels 36
ha%e | ow con%@tsl@z@(mg dmpacket bia%dlﬁﬁe arher lasigiedy heiads podrtdoa of

def or e I q?ya [ .CO on.nmeans 26 is
ma_bﬁ gt 44aé”5ﬂ:endl fface ; t ntr 1191| #p%ggﬁlhz%rqe 31, the

spaced |nvvardl% a) e outer sur :
panel PR %re‘éhseaﬂ?‘vﬁ hank 44 ft‘if l%’%qaéﬂé’gd s3idablynwd&h wit hout e
conm ng anteckinegirorgact with an inpact- 5 I ng vehicle thereby insuring

v

that the panel connection neans 26 will not constitute an obstruction to
t he snmooth redirection of an inpacting vehicle along the length of. a
10 In use, for assembly of the apparatus 10, the panels

14 will be positioned in their appropriate positions on a
supporting surface 11 whereafter the panels 14 of adjacent
barrier components will be overlapped to align their
fitting apertures 35.. A bulkhead'panel 36 will then be
15 positioned in the overlapped zone with its apertures 39 in
alignment with the apertures 35. Locking brackets 42 will
then be inserted through the aligned apertures, whereafter
a locking pin 40 will be threaded through the aligned
apertures 35 and 39 at the top of tbe barrier 12, and then _ o~
20 through the apertures 46 in the locking brackets 42. o
Thereafter overlapped panels !4 can be connected to the .
opposed side of the bulkhead panel 36 in the same way. |
This operation is continued with further sets of panels 14
until a barrier 12 of a desired length has been formed.

25
The assembled barrier 12 may then be filled with a
displaceable ballast material in the form of sand.
- The apparatus 10 further includes a 1lid panel 48 for
30 each barrier component (as shown in Figure 1).

Each 1id panel 48 is shaped to cover a barrier com-
ponent, and has a length corresponding to the length of
the panels 14 so that the 1id panels of successive barrier

35 components will overlap.



formed barricer -12. 10 The barrier 12 as illustrated in Figures 1
and 2 “of .the draw ngs, provides the further advantages that the panels 14
cahfbe :nested for handli-ng, storage and trans- poration, that the paneﬁ 14
are\yelatrvely | ight and can be readily handl ed during assenbly and '
di sassenbly. In 15 ~ addi4ion, the barrier 12 can readily be erected when
requi red and can be filléed mnth a conveniently avail abl e ballast material :
The barrier can then readily be re- parregjwhen darmaged under inpact and,

if the barrier is to be renoved, -the barrier can be dismantled rapidly and
20 effectively, can be transported to a new site, and can then be
assenmbl ed for further use. The barrier 12 provides the further advantage

h [ h I 5
deform under | mpact 5 Clbadf, PaREL Y 1, BrbUisedlo5kpo R Bpih on, SR ™"
panels 14 in t hé5Q rmydicth zumebef@nmhyedrdpaotbeneSgyrmyﬁaeﬂeiabthebedpey
di spl acement of drfyy R legy ﬂ@@k%h?ablﬁﬁdAOUQQeioghg Hgafiérggﬂeiétﬁﬁain

di spl acenent of the barrier itself oOver alimte nce

barrier can ttmnRS%ﬁﬁ?%ﬂ%mn de for gradual attenuation of the speed of an

i npacting V&hicl e, pi votal displacenent of an |npact|ng vehrcle into _

contact with the barrj.er n snmoot h re re%# gn of .an nﬁg ? vehicl e

anng the length of t W} rappreféa A BEF?PBF P ?Ef% %"ir%ﬁXdes

t essenti al achﬂaremptlazy@é d:b wovieri theg topnafethe bapacernwvmrpteeemhd
e occupant %ﬁes%m \gdarnftlle&e@hb'fewatethgnﬁmn PEié‘E %]xl;'t?

tendency for an ti vehi-cl e efl ect onto t

roadway, to be '@étye(? Fest inge t %&r Aigplaseprps § haéﬂfﬁ‘ééhftfﬁ%m?\%y?h%r

to be overl® ballast material under impact. Thus, for example, a sheet
' material such as of synthetic plastics material may be

used for the same purpose.

When panels 14 have become damaged under impact; they
15 may be replaced by ;eﬁoving the loeking pins 40, removing
the locking brackets 42 and then inserting new panels to
replace the damaged panels. Depending upon the extent of
damage, it may be necessary to remove some or a subsﬁan-
tial part of the ballast material before the damaged

20 panels are removed and replaced with new panels.

In the same way, where the barrier 12 is used as a
temporary roadwéy barrier such as, for examéle, in motor
_ racing, the barrier 12 may be dismantled after use by
-25 removing the locking pins 40, removing the locking brack-
ets 42 and then removing the panels 14. 1If desired, prior
to dismantling of the barrier 12, the ballast material may
conveniently be removed by utilization of a particulate
30 material suction apparatus of any suitable type.
The lock1ng pins 40 are preferably of a deformable
material to permit deformation under impact. Because the
bulkhead panels 36 have low compressive strehgths, because

the locking pins 40 are of deformable material, and
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. turned. Wth reference to Figures 3 and 4 of the draw ngs, 10 "reference
.numeral 110 refers generally to an alternative enbodi ment of apparatus in f
“accordarice with this invention for formng an alternah ve form of roadway __ .

¥

barrier 112. The apparatus 110 corresponds generally h the 15 Wi
apparatus 10 and correspondi ng parts are indicated by. correspondi ng ®
reference nunerals except that the prefix "1" has been included in the
reference nunerals for ease of refgrence. 20 The apparatus 110

i ncludes additional neans for ensuring that the barrier 112 has a | ower
zone 130 which has a resistance to displacenent under inpact which is |ess
than that of a central inpact zone 131 of the barrier 112 above the | ower
zone. 25 In the apparatus 110, the apparatus .i ncludes col |l aps- ing neans
170 f orPeSaNSe Fhs HanednGonnecs ion, sergs 26 48 ISB\ﬁ\SFdzc}HEaIQéYunder i npact .
30 of thEhouwwd an&iﬁ‘ag:enwl&hh?(bemmml dmpaethabhewstiybuhar col | apsi ng
menber h e fht €p 1 tral region
%M?-lr 2\ éo%ﬁz&“i%% M il z%JQHCh t%% ﬁas£ %o?&QEQFE §2889

of the i er or o placing the 'n the filler
cavi ty impact wus@utm@mgl ap;mghm&rts ceo#pcitsystb phudmpacg-of el -
gaged C%deﬂgﬁﬂﬂlé“¥ﬂ§¥éﬁ '@Egayra@ %h%tpEﬁ@eéahgleEGnh@ttQBH relationship

al ong t he entlg th of the barrier. ch, col | apsj ng nenber

170 is MR & Iﬂﬁﬁi(aﬁﬁj tﬁe?&loﬁﬁFEHCﬁégn tguFPFc?@ﬂ tBtrength to
bear thediregittionl dfhanbaimpastt ingt eehdlcl224longhehe tehyahsbfiga The :
col | apsd &ql}er%rq% er/ G provide the advantage that 10 they reduce the ‘=

quantity o material in ‘the lower zone 130 and, in addition, are
readily coIIapS|bIe under
10 " The barrier 12 as illustrated in Figures 1 and 2 of

the drawings, provides the further advantages that the
panels 14 can be nested for handling, storage and trans-
poration, that the panels 14 are relatively light and can
be readily handled during assembly and disassembly. In
15 addition, the barrjier 12 can readily be erected when
" required and can be filled with a conveniently available
ballast material. The barrier can then readily be re-
paired when damaged under impact and, if the barrier'is
to be removed, the barrier can be dismantled rapidly and
20 effecﬁively, can be transported to a new site, and can ;
then be assembled for further use. '

The barrier 12 provides the further advantage that
since the panels 14 are deformable in the impact 2zone,

25 they can deform under impact to absorb impact energy.
After deformation of the panels 14 in the impact zone,
further impact energy will be absorbed by displacement of
the ballast material and, under high impacts, by lateral
displacement of the barrier itself over a limited dis-

30 tance. The barrier can therefore provide for gradual
attenuation of the speed of an impacting vehicle,'pivotal
displacement of an impacting vehicle into contact with the
barrier, and smooth redirection of an impacting vehicle
along the length of the barrier.



I mpact .’ Jhus, in use, when an inpacting vehicle strikes the 15 barrier

112> the col |l apsing menbers 170 will col l.apse’inwardly thereby insuring
t Hat= t hé resistance to displace- nment of the |lower zones 130 are
substantlally | ess than t‘hat” of the renmmi nder of the barrier 112. 20 72

In this way any ranping effect as a result of inpact is again avoi ded. The

di mensions of the collapsing member 170 are such that the center of gravity
of the barrier 112 will again be 25 a hei ght approachi ng that or

mar gi nal |y above the aver- age hei ght oF e center of gravity of vehicles

for which the barrier 112 is designed. In the enbodinent illustrated in

t hese draw ngs, the 30 center of gravity will be at a height of about 26
inches. In Figures 3 and 4, the panels al ong qpposed sides of the _barrier

112 have been SFKWWI?qth&FQ%qu efore, PrOVidess thesefeentiglcadyan-
conveni ence onltagdNE mihiniddingCc damdge tol limpaetihy @&hachasrand vb! |

usual Iy be corr Wplel h I e d barrler
have been i n- ﬁﬁ%%‘}% é’rtgr%gg-gn&r%q%ﬁe%lghq\% rggag'ﬁ%hgglg;af'gﬁ
opposed si de ofredusing rihe temdengyefomadincdmpachingevehianle hgrrbeal 214. 5

The panel s5 114 degiectdd Yadke dntd ey ¥daiawaly , dltbese Be@lekledr gvefe a
central zone of each panel 2$|ch bul ges outwardly .t o provide the primary

i npact zone 131h% i&hal PW§°V€W|@péa°ePﬁ 5&39??8m °FhE°|Hﬁa9Ye§one 131
is 10 reinforomched. neans of a Wsection panel 50 whi ch is nount ed
t her eon. The panel s 214 have a simlar bulge but differ in that they are

not provided with reinforcing panels
With reference to Figures 3 and 4 of the drawings,

10 reference numeral 110 refers generally to an alternative
embodiment of apparatus in accordance with this invention
for forming an alternative form of roadway barrier 112.

The apparatus 110 corresponds generally with the

15 apparatus 10 and corresponding parts are indicated by
corresponding reference numerals except that the prefix
"{" has been included in the reference numerals for ease

of reference.

N, 20 ' The apparatus 110 includes additional means for
ensuring that the barrier 112 has a lower zone 130 which

has a resistance to displacement under impact which is
less than that of a central impact 2zone 131 of the barrier

112 above the lower 2zone.

25 _ .

In the apparatus 110, the apparatus includes collaps-
ing means 170 for causing preferential collapsing of the
lower zone 130 under impact.

30 ' The collapsing means 170 comprises a hollow tubular

collapsing member which is placed on the sdpport surface
111 along the central region of the barrier 112. prior to
placing the ballast material 124 in the filler cavity 122.



. 15 However, corrugations are provided between the bul ging portion and
‘the upper and | ower portions of the panels to facilitate collapsing of "the
‘panel s 214 under inpact. The apparatus 110 i ncl udes panel connection neans, P
20 differing fromthe connection means of the apparatus 10. For

conveni ence two alternative fornms of connection neans have been shown. I|n*®
the apparatus 110, the one form of panel connec- 25 ' ?m nmeans has been

i ndi.cated by reference 171 wher eaggihe other form of panel connectionmeans
has been indicated by reference nuneral 173. The connection neans 171
conprises two generally 30 channel section |link nenbers 176 which are
~integrally joined along their base walls to provide four radially extending

arms. Each ai'ﬁféhééTlf‘aBQiﬁ? 1&% afd édmpelskd éidz%bié& r@ﬁ@él a | ocking

pi n 140. - 32- ave conplenentarily arranged s of pane
fitti nggatﬁdtﬁ@u%l’ﬁ#@ﬁ BeRReES b?‘é@k‘@!%"fi@f% aepd oin ¢ posed ends

. Wi th veehdcaelyt eohgnap! slcs:h?)tsné%nt fre length BE &mlﬁamcr:rams 140 are
slidably inserted into the i gned slots to connect opposed pairs of panels

together in their laterally spaced rel ationship, and to connect adjacent

pagel s i n t hBachwsobliapsitngamemnker 1120 is agvafle ©f dhnigh 4 rﬁeel!;er el ati onshi p.

10 Int | I n positions
adj acen?ﬁ?%gp'?élﬁéeysw&}?%ces o+ ef]%:a%e S 114% ?'%S baesé#t he case may be.

15 we ight ceff Bhe %blﬁﬁﬁl@P¥%@14bck?4mfkﬁ989ﬁfﬂ?ﬁiﬁﬂ%&ﬂﬁ'ng beyond the
outer surface plane of a panel in-an inpact zone along the panel after o/

deformation get 88 PAPEind mdiSeldPPFS S0P ¥hd BRI dgt® dnaqki N Pins
10 they reduce the quantity of ballast material in ;he lower

zone 130 and, in addition, are readily collapsible under
impact. '

‘Thus, in use, when an impacting vehicle strikes the
15 barrier 112, the collapsing members 170 will collapse
inwardly thereby insuring that the resistance to disﬁlace-
ment of the lower zones 130 are substantially less than
that of the remainder of the barrier 112. '

20 In this way any ramping effect as a result of impact
is again avoided.

The dimensions of the collapsing member 170 are such
that the center of gravity of the barrier 112 will again be
25 at a height approaching that or marginally above the aver-
age height of the center of gravity_of vehicles for which
the barrier 112 is designed.

In the embodiment illustrated in these drawings, the
30 center of gravity will be at a height of about 26 inches.
i
In Figures 3 and 4, the panels along opposed sides of
the barrier 112 have been shown in two alternative forms.
This has been done for convenience only since, in practice,
35 the panels of a barrier will usually be corresponding.



abl e portions having a resistance to deformati on generally 20
appr-oaching that of the panels. Thus, upon deformation of the panels under
I Mpact, the locking pins will be deforned in a correspondi ng manner.
140 are -
_ bel ow. I nsofar
as the panel connecti @iy means 173 is con- cerned, it again has four.
radially extending arnms 179. 30 Each arnti¥9 has a | ocking pin 181
depending fromits free end. 76 -33- The | ocking pins can thus be
It will be
appreci ated that the | ocking pins 181 may 5 be shaped into hook
formati ons N f desiretheopane¥sdalongoore poidé i of ehgdgmreidr Hévid Hden in-

S g
éhgggkﬁ%§3the
i npact |ine of- appelied| sidepatt the baurier hane keen cindilcated hahyrefeiience
i ng the objecti ygmekaftvoirgding the tendency for the connec- tion neans to
constitute a bar to the sliding displacenent of an inpacting vehicle al ong
t'he barrier®112. 15 In addition, the arns 179 are defornmable t her eby

perm tting deformati Theopahékscodnhdetavena nerolille 3inprre ivgacical?@irec~ :
Wth f [ .apd_6 i f : 8 -
o eLence Sk B Bielsgnty CcRlL e SENSE e TR N0,

Al tggnative forms of |ocking pins to the |ocking pins 25
illustrated in Figures 5-7 and will be described in detai

engaged with aligned slots 135 for connecting the panels.

e o ey v . ke RSP, e 0

apove

vertically spgce ere ;1N use;

agg+458 refer genera atrve torns of Toc

e

14

‘oyed in theoutwardly to provide the primary impact zone 131 for an

impacting vehicle. 1In addition, the impact zone 131 is

10 reinforced by means of a W-section panel 50 which is

mounted thereon.

The panels 214 have a similar bulge but differ in

that they are not provided with reinforcing panels.

15 However, corrugations are provided between the bulging

portion and the upper and lower portions of the panels
to facilitate collapsing of the panels 214 under impact.

The apparatus 110 includes panel connection means
20 differing from the connection means of the apparatus 10.

have been shown.

For convenience two alternative forms of connection means

In the apparatus 110, the one form of panel connec-
25 tion means has been indicated by reference 171 whereas the
other form of panel connection means has been indicated by

reference numeral 173.

The connection means 171 comprises two generally

_ 30 channel section link members 176 which are integrally
! joined along their base walls to provide four radially
extending arms. Each arm has a bore 177 at its.end for

slidably receiving a locking pin 140.



. connection neans 171. 25 Each Iocklng pin 358 and 458 conprlses,a
“tubul ar sl eeve 90 which has a resistance to deformation corre- spondlng
‘generally with that of the panels. The sl eeve 90 of the | ocking pin 358 has.

- thick-walled 30 | ocating sl eeves nmounted at opposed ends thereof for ;J'
. engaging in the slots 135 as illustrated in the |eft-hand side of the :
connection neans 171. -34- The locking pin 458 has rigid spools 93
positioned within its opposed en Each spool 93 has ftansversely
extending flanges 95 5 at i ts Upposed ends. Wien the sleeve 90 is _
def ormed under inpact, the flanges 95 will tend to conmbat w thdrawal of the
brackets fromthe | ocking pin 458. 10 In the enbodinent illFustrated in

Figure 7 of the draw ngs, reference nuneral 558 refers enerally to a
| ocki ng pi n The tRANLS Ve campliemend arddye ALEERIREaR@1¥$1°E15 The | ocki ng

p: n 558p£lﬁ.51f tﬂ%}hd R Ay ald ytnﬁl }‘ﬁﬂtm Qi’fgﬁerglrmlbtramca&s% SDOEnangagerrent ijndt he
slots 135 it he bra trat tyUS mai n body
porti orFtofaﬁfer Rl eée %5 ere orge(?lqg' I aagé' é%@s raI ly and

i nwardly of the panels of the barrler 112 to achieve the sane objectlve 't

Wkl be appred afsdk y ﬂf.aﬁ'fweaééneﬁlmmrﬁsrmehe iRkevicded for the
Iocklngmﬁins to positively | ocate 25 themin the slots aﬁglnst

wi t hdr aakignadicsloth %ﬂnmqfatopmedr SFFA of; PENSAFCILOILTBSY el dabl e
porti ongn ofhd i¥e 1atdet &0l yisracean ﬁaammsedg,oam Kot connledtawal .

adjacent panels in the rows of the barrler 112 in end-to-
end llnked re1at10nsh1p. '
10 ; .
--7 In the apparatus 110, the locking pins 140 are posi-
tioned in pos1t10ns adjacent the inner surfaces 'of the
- panels 114 or '214, as the case may be.

Y '

15 . Therefore, to avoxd the locklng pins 140 projecting
beyond the outer surface plane of a panel in an ‘impact
zone along the. panel after deformation of the panel in the

impact zone upon impact, the locking pins 140 have deform-
able portions having a resistance to deformation generally
20 approaching that of the panels. Thus, upon deformation of
the panels under impact, the locking pins will be deformed
in a corresponding manner.
. L
Alternative forms of locking pins to the locking pins
25 140 are illustrated in Flgures 5-7 and w111 be descr1bed

in detail below.

Insofar as theipanel connection means 173 is con-

cerned, it again has four radially extending arms 179.

30 . | |

| Each arm 179 has a locking pin 181 depending from
its free end. |
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78 - 34A,- Ref erence i.s here made to our appl i cations nos. 8328974,
8328975, 8328976 and 8328977. In application No. 8328974 we cl ai ma roadway
bat rimer conponent adapted for assenbly on a 5 supporting surface mﬁth
cor{gspondlng barri er conponents renovably connected to opposed ends

t hereof for formng an el ongate di snountabl e roadway barrier flanking 76
roadway, the barrier being deformable under vehicle inpact gradually to
redirect 10 ‘a straylng vehi cl-e com ng-BA+0 contact therewith, the
barri er conponent conprising a pair of panel s for positioning on their

| ower edges on such a supporting surface in |laterally spaced relationship
to defineia filler cavity between their internal surfaces for 15

recei ving a displ aceahlkee1beklingt pinseehanl thas hioé deﬁ@ﬁg@@mrﬁl iyhdde
supporting surf n rOV|d a, nedi for Ssi pating inmpact energy
during use; pan ﬁ%&% ﬂ8§tF§ﬁ fred gcfb?grgﬁ%vgﬁ?ﬁi%bnnectlng t he panel s
together in their lateralty spaced 20 rel ati onshi p; each panel haV|ng

panel fitting zones fQry 43¢ b Eﬁngé?éife&OE'ﬁ?EEtiﬂ@ iécdﬂ‘@ s |er ha\y ng

correspondi ng barrier caomponent orman e oggate [ oa
at |east ode el Gﬁgéf’éPSGt eptoupeakefaRmahieas gih Ao ixed kR iBF AHAS e of

25 outwardly moeecpbsigiobskhygagemeatin the direction parallel to the

Iength of the barrier; at |east one panel having a central inpact zone

h ing a greater bean1strength than a | ower zone to allow for preferential
apsing of the | oWdthzthe codsec8ion méapscl?73o theipainehif|logkding ng,

and to encouragging- dgnegat! eapeéeanehaaasﬁé NgeYe &1 By AR4kd Nind RANI
10 therefore, in use, be above and below the impact line of a
' vehicle impacting against the barrier 112 thereby achiev-~
ing the objective of avoiding the tendency for the connec-
tion means to constitute a bar to the sliding displacement
of an impacting vehicle along the barrier 112,
15 o
'In addition, the arms 179 are deformable thereby
permitting deformatlon of the connectxon means 173 upon
- impact.

20 With reference to Figures 5 and 6 of the drawings,
reference numerals 358 and 458 refer generally to alter-
native forms of locking pins which can be employed in the

 connection means 171.

25 Each 19ckin§ pin 358 and 458 comprises a tubular
sleeve 90 which has a resistance to deformation corre-
sponding generally with that of the panels. '

The sleeve 90 of the locking pin 358 has thxck-walled
30 locatzng sleeves mounted at opposed ends thereof for
engaging in the slots 135 as illustrated in the left-hand

.side of the connection means 171.



of the panel during use by distributing |npact ‘force al ong the Iengt h of
the panel. In application No. 8328975.we claima roadway 35 barrier * =
conponent for assenbly on a supporting surface with corresponding barrier _ 4
-conponents renovably connected to opposed ends therc;l]I for form ng an.ﬂhj
el ongat'e di smount abl e roadway barrier flanking a roadhay,. the barrier
bei ng def ormabl e under vehicle inpact gradually to redirect a straying
~vehicle comng into contact therewith, the barrier 5 conponent
conprising a pair of panels for pggitioning on their |ower edges on such a
supporting surface in laterally spaced relationship to define a filler
cavity between their internal surfaces for receiving a displaceable ball ast
material to hold the component 10 on the supporting surface and to

provi de a n n a connecti on
means for ;Tgl?rioé\jaq %?%‘??é\sggt e pan %1‘8 %%g%{’%eéh ﬁo#ﬁgi?g? terally
spacedﬂwﬁhﬁﬂ(ﬁ#ﬁﬁ??PQﬁﬁﬁ] end®4 having panel fitting zones for use in
renovably 15 qonnecting it to a panel of a-corresponding barrier

conponent tq fqQrm an el ongate roadway barrier ‘having at | east one elongate
outer surfad@SthitHPek %@%I?Sﬁmﬁhe’ahdeﬁ%%dbﬂgoﬁlmﬂﬁy%r oj ecting

olfst r ugt dits ioppdeedliéereddi on parallel to the length 20 of the barrier;

at | east one panel having a central inpact zone which is bul ged outmardly
relatlvely to its upper and | ower zones to constitute a prinmary inpact zone
for that paﬁmemmhmgﬁlme | 90 ai®| deformed NInd&8288Fscte thai m a 25 Noof

il ecqufa'ff-"‘fa‘#?‘?ﬁ*“%e. IR 2 Sher SRR T
g pin 8.
10 : '
" In the embodiment illustrated in Figure 7 of the
'drawings, reference numeral 558 refers generally to a
locking'pin suitable for use with the connection means
171. '
15 -

The locking pin 558 has two laterally offset engage-
ment pins 97 for engagement in the slots 135 of the
brackets illustrated in the apparatus 110. The main body -
portion of the locking pin 558 is therefore displaced '
20 laterally and inwardly of the panels of the barxrier 112 N
' to achieve the same objective.

It will be appreciated‘that:positive locking means
may be prdvided for the locking pins to positively locate
25 them in the slots against'withdrawal under impact and
that, for removal of a panel, the yieldable portions of
the locking_pins can be severed to permit withdrawal. -
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gradually t.o redirect a straying vehicle con1ng into contact therew th,
each barTrier conponent conprising 30 a_pair-of laterally spaced apart
panel s positioned on their | ower edges on a supporting surface to define a
filler cavity between theil dnternal surfaces for receiving a dlsplaceaMevs-
balTast material to hold-the conponent-on the supporting surface and to
provide a 35 medi um for dissipating +r@act energy during use; each panel
havi ng panel fitting zones for use in renovably connecting it to a panel of
an adj acent barrier 80 - 34C conponent to forman el ongate roadway
barrier having at Ieast one elongate outer surface which is generally
smooth and free of olR%ES ?" ¥ R PAR QYO RPRH Q3L Rg 25 on
~parallel to the 8¥RRM&5 8328975 B328976 eand B83289%1. one panel conpri sing

UItopler atnd | ower panelme&@pp{&@m%s@smbeﬁe V&thaecfk&é&ta;ﬁg ha;/lhng
at | east one cor n ng_elon e zone, and wi

the or eac corr%é&g'?{%pf n%?ﬁélgt b%‘#?\%’@%‘ﬁ f‘? p%se%"[%guf ‘%Pn% 10.

corrugat ed centr% gz }Fe LR eeETesending iRAKTAF No. 8328977 we:
claima d|snDunt@&ﬂmpmenmhwmemmwabky cmnqnctndm;aiqppnsédtgndﬁ conponent s

removably connectiercodl d6r Aormidy LadlSodtd € A et
mp eaché‘ﬂ%”?’%”’ ﬂmﬁﬂi 4 &é&&a’g NG, & Il 6 for Wa{ly |

theremnth | er. conponent a palr’ spaced

art panel s posiefermable ynder Y%%k?l%dﬂﬁ%aQﬁlQF%QHR%#Xl 3IERQt t o
d ne a fiPl er zawttayimy vweelnicheiconinerimto seordttnets flosrddith, rideei vi ng

a di spl aceabl e bedtobér NEdéBpdRént Cchip£i s xey CONPRNENS £ PandEs SEGPOr ti ng
surface and to Hﬁ&gquéﬁﬁng on their lower edges on such a supporting

surface in laterally spaced relationship to define a
filler cavity between their internal surfaces for

15 receiving a displaceable ballast material to hold the
component on the supporting surface and to provide a
medium for dissipating impact energy during use:
panel connection means for rémovably'connecting the
panels together in their laterally spaced

20 relationship; each panel having pahel fitting zones
for use in removably connecting it to a panel of a
corresponding barrier component to form an elongate
roadway barrier having at least one elonéate outer

i surface which is geherally smooth and free of

25 outwardly projecting obstructions in the direction
parallel to the length'of the barrier:; at least one
Panel having a central impact zone having a greater
beam’strength than a lower zone to allow for
preferential collapsing of the lower zone under

30 impact to combat vehicle ramping, and to encourage

re-direction of an impacting vehicle along the length
of the panel durlng use by dlstributlng_lmpact force

along the length of the panel.

_ In application No. 8328975 we claim a roadway
35 barrier component for assembly on a supporting

‘surface with corresponding‘barrier components
removably connected to opposed ends thereof for
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medi um for dissipating inpact energy during use; each panel having pangel

fitting zones for use in renovably connecting it to a panel of an adjacént.
barrier 25 conponent to form an el ongate roadway barrier having at |east. «

one el ongate outer surface which is generally snooth and free of outwardl
projecting obstructions in the direction parallel to -ge length of the °

“barrier; at |east one panel havijyg.at |east 30 one torrugation formation

~along a central inpact zone, bulged outwardly relatively to its upper and

| ower zones to forma primary inpact zone, which is arranged to be engaged
by a vehicle during inpact to restrain the vehicle front fromlifting after
i npact . £3¥ming adb elonghltldS di smovh tatAdabd@way Mard@onent for

omponeH g B e e e oot for form ng
conponen r enpva .__conneg 1S S

an el onb’é’?& rdivg%&ﬁat%ﬂ‘l?@ ar‘%a«ﬂﬁﬁ?j ¥ &e t%%"rﬁa‘ﬁg a a?ctrafydﬁ’(ﬂ/vay, t he

barri er vehisilgg comimpgrdmte qantacteihgrewitPactthe ardier to redirect a -
stsr ayi ngomplonend comprg simg ac atiactoft pemmelis fort Iposliionimy ri er conponent
cuch | oo thaimcher) saol RF sucll PUDIANIN Whreld T Gefine a

suc a,_su | u | : .

filler &33#%9‘6'& \%&‘Fe&é’ifﬁﬁﬁ’fmp stlfilt‘ff%}g’ef & gr_1(6]e'ti‘(ﬁ’_'§/i.ng a di spl aceabl e
bal | ast CRYi&Y Detieemotheife ipfernady fiifaresofamheengiynd ng surface and

to proa ddsplacedble Hallast ssmitpatialg to Mudd thnigiporBiid Ng  use;

PaRe! ceRNeglel o rdﬁgﬁ' - g,etc&,;- t t oget her i
tﬁ'eib?r Bg}l at.teelr %I. s .sap?zige re\ég%dgngﬁil] : egé%fp;%ﬁ:g%’]ﬁ:la\%onrg panel _
fittingdlfgﬁgg i impact énergy during 'use? panel

connection means for removably connecting the panels

together in their laterally spaced relationship; each
panel having panel fitting zones for use in removably
15 connecting it to a panel of a corresponding barrier
component to form an elongate roadway barrier having
at least one elongate outer surface which_is
generally smooth and free of outwardly projecting
obstructions in the direction parallel to the length
20 of the barrier{ at least one panel having a central
impact zone which is bulged outwardly relatively to

its upper and lower zones to constitute a primary
impact zone for that panel during use.

In application No. 8328976 we claim a = - | | N

25 dismountable roadway barrier comprising a plurality '

of componénts removably connected end to end, the

barrier being deformable under vehicle impact

gradually to redirect a straying vehicle coming into

contact therewith, each barrier component comprising
30 a pair of laterally spaced apart panels positioned on

their lower edges on a supporting surface to define a

filler cavity between their internal surfaces for

receiving a displaceable ballast material to hold the

component on the supporting surface and to provide a
35 medium for dissipating impact energy during use; each

panel having panel fitting. zones for use in removably

connecting it to a panel of an adjaéent barrier




20 for use in renovably connecting it to a panel of a corresponding
baryier conponent to. forman elongate roadway* barri er having at | east one
etgngate outer surface which is generally snooth and free of
outwardly projecting obstructions in the direction 25 parallel to the

| ength-. of the barrier; the barrier conponent having a |ower zone
for. providing |esser Inpact resistamce4€lan a central inpact zone of the
barri er conponent during vehicle inpact therewith, to conbat vehicle
ramping, and at |east one of the pair 30 of panels having a central

| npact. zone forned to prov de el on ate beam stiffness glong the. |length
of the panel toSA™9" TS Ag € Sﬂaﬁﬁ etrhg’ai"éﬁ’@th of

t he panel duringtudeasgid qrm@e*iuiheag:@treet diur thfdkarﬁ nmpact i ng

vehicle al ong- tfgeedaﬂn]y Emootiadd & el Idfeloutdrard iy tng-ﬁccor di ng

t | 1, | t | t
S, iR e A T |
primary i rrpact 2 A &FdmFth & G0 O"RTHSETG UBR&E m 2,
in which the cerﬂndallqmcﬂafﬁinéqostm idonnested dogetchey midhpaagh s

upper and | ower suutior habiig Y AEadt one Idur iRt Forgdatidy of the
conponent  when a1idrld &heMdibryaiiid %%%b'z%d@' 'afh%t di%eret@ (f Lddif region
nl

of or above the central acc Ing to.any of
clains 1 to ¥ etdgpf%é“aitelrﬂ"féﬁeﬁ%& r& ibned at a

18— hei gift: corqqrgommeﬁg cargmadntingagt wiarte tdiethaeh gianelof the centre of
gravity of an aver agdmpappinigert oahiNg ..8328977A waorqlaianta according to

claim 1, in \Wiglhudtlble roadway barrier comprising a plurality

of components removably connected end to end, the
barrier being deﬁormable'under vehicle impact

15 gradually to redirect a straying vehicle coming into
contact therewith, each barrier component comprising
a pair of laterally spaced apart panels positioned on
their lower edges on a supporting surface to define a
filler cavity between their internal surfaces for

20 receiving a displaceable ballast material to hold the:
component on the supporting surface and to provide a
medium for dissipating impact energy during use; each
panel having panel fitting zones for use in removably

I, connecting it to a panel of an adjacent'barrier

25 component to form an elongate roadway barrier having
at least one elongate outer surface which is
generally smooth and free of outwardly projecting
obstructions in the direction parallel to the length
of the barrier; at least one panel having at least

30 one corrugation formation along a central impact
zone, bulged outwardly relatively to its upper and
lower zones to form a primary impact zone, which is
arfanged to be engaged by a vehicle during impact to

: restrain the vehicle front from lifting after impact.
35 -



bean1st“TTﬁEEE_B?—FFE_EEHF}aI | mpact zone is provided by a bulge format-i on.
y m mt:ordlngto claim2 or claim 5, in which the™

-buI ge fo mmmﬂm a corrugation formation extendi ng along the -

panel . 7. * A cbnpbne%t according to claim 6, in mhlch t he bul ge el

formati on conprises a pIuralltyﬁ%f corrugation 20 - §p§t|ons ext endi ng

al ong the panel. 8- A conpone accordlng to claimé6 claim 7, in

whi ch the or each corrugation formation is integrally formed in the

panel . 9. A conponent according to claim6 or claim 7, in 25 whi ch

the or each corrugation formatiQpiMsgs fornmed Dby neans of a reinforcing

strip fixed to the panel. 10. “ATtomponent according to claim 6, in

whi ch™ the respectlve panel conprises upper " and | ower panel

sectionds dadwadwaycbagFiemafRamponent faras@assemhiy 3®n  acorr ugat i on

f or mat i @npp@lmmg on@urfarg t udiintdl edgEraupbridifigor r ugaidiat f or mati ons

ofs thecompin e@i’é‘?s Bind a®18y | aRRethdcdt d0T Med he oﬁFﬂEé@' dgact  zone  of

the pan h &A (%% Qnent acgordi ' %€ cl aim l any of 35 '

cl ai ms % etr§°fl OF (APERMRL AT t IFe R TPl s‘r?(?sq“ﬁyoned to be

engaged DaFFier AEmnkiag dar i ngoadwa, i nidest -t dargsiemi n heimg/ehicl e front

from | i BeifoxmableBunder] Feh ik leonpgaert grechradilyy ttw amedifredtaine 1 to

211, in \M"”sQ:h:aty*l%g cl%'dcc;nﬁ%%s irtlo é&ﬁa&@n?redfm@m &fg’le of the

f, | t 13.
AL oM LB ARRRIAE cISGMRE 1P RS n A BALE | BF | AR Aondas lesser el

i mpact gggyg%gﬂiggqunﬁyﬁyﬁuiqﬁpr edges on such a. supporting
surface in laterally spaced relationship to .define a
filler cavity between their internal surfaces for
receiving a displaceable ballast material to hold the

15 component on the supporting surface and . to provide a
medium for dissipating impact energy during  use;
panel connection means for removably connecting the

panels together in their = laterally spaced
_relationship; each panel having panel fitting zones
20 = for use in removably connecting it to a panel of ‘a

corresponding barrier component to form an .elohgate
roadway barrier having at least one elongate outer
surface which is genera;ly' smooth and. free of
, outwardly projecting obstructions in the direction
25 parallel to the length of the barrier; the barrier
component having a lower =zone for. providing lesser
impact resistance than a central impact zone of the
barrier component during vehicle impact therewith, to
_ combat vehicle ramping, and at least one of the pair
30 of panels having a central impact zone formed to
provide elongate beam stiffness along the length of
the panel to distribute the effedt of an impact along
the lgngth of the panel during use and thus encourage
re-direction of an 1mpact1ng vehicle along the length

35 of the barrier. :
2. A component according to claim 1, in which the
central impact zone is bulged outwardly relatively to
the upper and lower zones of the panel to form a



at |east, one panel having its |lower zone recessed inwardl its
central |rrpact zone to delay contact betvveenumumnl‘u“ ﬂml and a
veﬁ~cle striking the 10. barrier during i nent
acqggd4ng toclaim 1, in" which the conponent*is®sd aaapted to prOV|de
a ‘lower- zone of Iesger I npact resistance by the conponent including
col | apsi ng means for causing preferentizﬂ6 col I apsi ng 15 of the | ower

zone under inpact. 15. A conponent according to claim114, in which the
col I apsi ng means conprises a col|apsible material |ocated between the

panels in the | aryY §4%g | apsi bl e mat eri al having a
resi st ance %?gﬂiﬁb 3%? lﬁ%&?ﬁ%ﬁéﬁ%:ﬁﬂ ?ﬁi%q truu1 %ﬂbnghneﬁP

bal | ast material®to
according to anythfCtht&errs:enllratlo impRct zone clis h@ocséttlloa!led nme&diativee of
the panel is reittf aheepanelpd\Upier afid lWer Zonenelgotl 2@ walepldze
i npact. 17 A mm@wr&meyo QJf.al rehlﬁ compoffent! wth*é% C%{]{l&%‘d
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: 5. - A component according to claim 1, in which the

beam stiffness of the central impact zone is provided
by a bulge formation. _
15 6. A component according to claim 2 or claim S5, in

which the bulge formation comprises a corrugation
formation extending along the panel.

7. A component according to claim 6, in which the
bulge formation comprises a plurality of corrugatlon
26 formations extending along the panel.
8. A component according to claim 6 or claim 7, in
which the or each corrugation formation is integrally
formed in the panel. : . :
W, 9. A component according to claim 6 or claim 7, in
25 which the or each corrugation formation is formed by
means of a reinforcing strip fixed to the panel.
10. A component according to claim 6, in which the
'respective panel comprises upper and lower panel
sections, each section having at least one
30 corrugation formation along one longitudinal edge,
and the corrugation formations of the sections being’
overlapped to form the central impact 2zone of the
panel. - :
1l. A component according to claim 2 or any of
35 claims 5 to 10, in which the bulge formation is
positioned to be engaged by a vehicle during front
impact to restrain the vehicle front from lifting.




renovably connecting the panels together and for renovably v
connecting the panels of the conponent to 5 panel s of corresponding™ =
barri‘ef conmponent according to of claims 1 to 19, jfn*
whi ch theﬂmmml“muﬂm“n means is arranged @have alinited affegl
upon a vehiélet strikidg and deforming a panel of the conponent. 10 °
21. A conponent according to cl3 m20, in which the connection means
has at | east one defornable portion having a resistance to deformation
substantially equal to that of the panels 22. A conponent according to any
of clai 1to 21 15 ch t anel tin cl ude spaced
sets ofngerfhﬁ&yqﬂQ5aﬁnﬂ%?%g§ﬁﬂﬂa %i??é; @ ab (glﬁor
engagensift h&;\néﬂe%nrﬁéﬂq@?%a ‘Eﬁﬂﬁiﬁ?entl ding to any
of cl ai rmm]eZ tof 22;he N cdmpdnerite Melpm&m | dsy messin foquinigses at 20

| east " ong 4 Db dd r%? drember  to extend between the panel fitting
zgnes at,_, 0O enci' (% t eralll_y S Ce"&bﬁ%n and | ocki ng
piths to]ﬁ)ck%t PF@WHW%&%CP@%SE% Pt c’ﬁhp i 5t di ng to

cl ai m 23,ower \gensh afhd esper mna&t‘ngreﬁisrsan%eels afawified o bhe di spl aced

in  a dit addsy) ond el t rasveg Sel s t ddwer boddmen adgsesded he panel s

duri ng I fARIGIY S cliidditk i PR 2@e b CURIPNeamiaRIdli ng to ol aim
or clal m

whi ch the I|n ri ses.,a& connecting unit 30
havi ng 2% IZ'?LH 1°d'fe ar’f&n t& %oo?)er‘é?lé" O‘.(;?t F e kN, r&?lttl ng zones
atlbne dm:rdfen rﬁanrpmq impagthel s. 26.. A conponent accord| ng to any of Nt
clainrs 14.t@A cgponentwvacdordimg tpaneslaimonbgectimn whikelns thonpri ses a
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27, A GO kot 10 ooy o el Al ool &t 20t ndlatfl o each
collapsing means for causing preferential collapsing
15 of the lower zone under impact. -

15. A component according to claim 14, in which the
collapsing means comprises a collapsible material
located between the panels in the 1lower region, the
. collapsible material having - a resistance to
20 displacehent which is less than that of a ballast
material to be provided in the filler cavity.
l16. A component according to any of claims 1 to 15,
in which the central impact 2zone of the panel is _
reinforced to provide resistance to penetrat1on under o
25 impact. c ' '
17. A component according to claim 16, in which the
central impact zone of the panel is Treinforced to
increase the wall thickness of the panel in the
impact zone. . L '
30 18. a component according to any of claims 1 to 17,
" in which each panel has an inturned flange proximate
its lower edge for supporting the panel displaceably
on a supporting surface, éach flange being engaged in
use by ballast material to restrain 1lifting of a
35 panel under impact. 3

19. A component according to any of claims 1 to 18
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- 39- _é}tti ffening flange along its upper edge, “and in whi ch the corrponerét
inqlﬁdes.a lid panel to close the tqp of‘t ] ﬁ“l A - 4 :
eénmponent according to claim27, in which t mn‘mmﬂnﬂ"&l e shaped to

bg_jnestable for stacking and transportation* 20. L A¥cofipohent according
to~*laim 1, substantially as described with reference to Figures 1
and 2, or Figures 3 and 4 of the acco¥panyi ng draw ngs. 10 30.

-Appar at us for form ng a r oadway barrier, conprising a plurality
of conponents according to any of clains 1 to 29, connected together in

end-to-end relatjo : : at m | n a_ su i 0g
surface, 15 '%% Qﬁg#gngg%e 69@?%nﬁ%%?é%géigﬁggﬁgﬁ%g--f%ar$$§é€eg fEﬁ
flanki ng a roadfB9PeLAEe Wit ER tRe cPRRehp BLEHLRY (2PREFe EPFpaese in
gradually to remévably oeonnectingngthehipamelsni tggethercoandict for
therewith, the E@ﬁ@ﬁéﬁﬁ% EONRELELNG endlpaéidy Of P£REC! SombpShent to
positionipg on gge%s-& eE%zLQ&ﬁGnggggsb%P€1e§u&@mpg?eﬁ gporting surface
in lateralfly sgace X re%a I onshi p . de |nen a I'er cavity between
them for ~houéPng A GOMPANEREBEGRFRiRG| FRAENHuPErFhR1BY shippkPt e
roadway barri er imandhpchvibe panelli ucohnectiissi pméang i ipacarrangedy; topanel
25 connect i Ona¢@aasliniteagagerest upéR aheveRdbtés stpikingatang two

such rows in th85E°§B§ﬁ§d?2§éﬁ§i?Q?Q%?%ngﬁﬁ%°§§ﬁFbconneCting the panels

in each_ row _“rn_éend- C rorman el ongated Iinked
rovl; at | &8st tRd.pafleFompengitprgeeEdingohe €43iB020, biépngwhieht ethewhen
connected, to cpnaechionameanstbassatfheastoronke defiommabhei spgehioml |y

smooth and freehagingouaWerdkistRh@beCtbNY d0BSEREELLANS shBstahbfally
directi on paral Lgl,t0¢hNesLeNgkNeRL Lhgetinked row |
22. A component according to any of claims 1 to 21, .
15 in which the panel fitting zones include spaced sets
of apertures proximate opposed end regions of each
panel for engagement by the panel connection means.
23. A component according to any of claims 12 to 22,

in which the panel connection means .comprises at
20 least one connection 1link member to extend between

the panel fitting zones at one end of the pair of

laterally spaced panels, and locking pins to 1lock the
link member in position.

i 24. A component according to claim 23, in which the

25 locking pins are adapted to be displaced  in a
direction extending transversely to the bottom edge
of the panels during insertion and during withdrawal.
25. A component according to claim 23 or claim 24,
in which the link member comprises a connecting unit

30 having a2 plurality of arms to cooperate with the

panel fitting zones at one end of the pair of panels.
26. A component according to any of claims 1 to 19,

in which the panel connection means comprises a

bulkhead panel having opposed sides to be engaged
35 with the panels. o - : '

~ 27. A component according to any of claims 1 to 26,
in - which each panel has an inwardly directed



the apparatus when assenbled and when housing - a 35 bal | ast 2 '
material in ‘being adapted to provide a |esser |npa6t,
resi stance ﬂ'ﬁl“l“mmummnj acent the lower edge than in a central inpact._>
zone -40 -*inat" I"ast "one linked row during vehicle inpact el
therewith to conbat vehicle ranping= 3aed-at |east the ps Aels to be pl acéd
in one row each having a central inpact zone forned to provide beam
stiffness which is 5 continuous along the | engt h of t he panel
to distribute an inpact force along the I ength of the panel during use and

t hus encour agéifdenimatflange ahongpitsi uppeshiesige.al amgdt henl ewhikhof the
barrier. 32. tARp@olptherctoineDagdés &l aid paneln WU clelde 10the pasgls are

connect ed i -t gng | ationship in each row for the inpact
zones to prOV|§e éﬁ) n1§§€ffness whi ch is continuous along the |length of

"the barrier @fen PordARPIRLRF saeretddngntecclrdm 2% onknt hehiehgt khef t he

barrierms durlpgmems are shaﬁbd Atooatieay neatabdre cdiuyr | ssta@ckapgar anhds

according toy fim.31 or claim 32 and a ballast materia
in the cavit bet en t anels A panel_ for - roadmaé. nRonent,
substanti al I nﬁn?ﬁ°°?9?§9eﬁ@é A g ess‘ﬂiSt ntzaddyso

Figures 3 &ASoﬁetsngaﬂJmpahlylngferamegsp Flgures 1 and 2. or
Figures 3 and 4 of the accompanying drawings.

10 30.  Apparatus for forming a roadway |barrier, ot

comprising a plurality of components according to any

of claims 1 to 29, connected - together in end-to-end

relationship. :
3l. Apparatus for formlng, on a supporting surface,
15 an elongate dismountable roadway barrier, for

flanking a- roadway, and which is deformable under
vehicle impact gradually to deflect a straying
vehicle coming into contact therewith, the apparatus
comprising a plurality of panels for positioning on
20 their lower edges on such a supporting surface in
laterally spaced Trelationship to define a  filler

cavity between them for housing a displaceable
ballast material to support the roadway barrier and
provide a medium for d1ss1pat1ng 1mpact, ehergy, panel Nl
25 connection means for engagement ‘with the panels for
locating two such rows in their spaced relationship,
and for connecting the panels in each row in
end-to-end relationship to form an elongated linked
row; at least the panels to be placed in one row
30 being adapted, when connected, to present an outer
surface for the row which is generally smooth and
free of outwardiy projecting obstructions 1in the
direction parallel to the length o©f the 1linked row:
the apparatus when assembled and when housing a
35 ballast material in the filler cavity, being adapted
to provide a lesser impact resistance in a lower zone
adjaeent the lower edge than in a central impact zone



10

15

20

SO TV

-~ 40 -

in at least one linked row during vehicle impact
therewith to combat vehicle ramping; and at least the
panels to be placed in one row each having a central
impact zone formed to provide beam stiffness which is
continuous along the llength of the panel to
distribute an impact force along the 1length of the
panei during use and thus encourage re-direction of
an impacting vehicle along the length of the barrier.

32. Apparatus according to claim 31, in which the
panels are connected in end-to-end relationship in
each row for the impact zones to provide beam

stiffness which is continuous along the length of the

- barrier when formed to distribute impact force along

the length of the barrier during use. _
33. A roadway barrier comprising apparatus according
to claim 30, claim .31 or claim 32 and a ballast
material in the cavity between the panels.

34. A panel for a roadway. component, substantially
as described with reference to Figures 1 & 2 or
Figures 3 & 4 of the accompanying drawings. '
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