30 2134570 1 ROADWAY BARRIER Thi.s invention relates to a r oadway EY
barrier. -Mre,particularly, this invenfion relates to a roadway barrier
conponent, to apparatus for forming a roadway barrier, 10 and to'a

roadway barri.er. The roadway barrier of this |nvent|on may serve par-
itularly as a barrier for flanking a roadway or as a.- nedian barri® 4‘;70
betwéen adj acent roadways. It will be 15 appreci ated, however, that f%
barrier of this invention may have various other applications. Roadway
barriers are generally in the formof per- manent-installations such as
heavy cohcrete barriers or 20 metal guard rails. These present the

di sadvant age that repair and replacement as a result of inpact damage is
expensive and tinme consuming. In addition, these perma- nent installations
do not -l end thenselves to dismantling and are therefore not suited for use

as tenporary renmov- 25 abl e barriers. -2- Additionally, each
system has functional limtations which can l|ead to severe
damage to inpacting vehicles and-to occupants of such vehicles. Concrete
barriers of the prevalent New Jersey 5 profile type have been
shown to be effective in redirecting |argé- ~convent i onal passenger

vehi cl es- wi t hout any undue  tendency to overturn such vehi cl es.
However,- substantial vehicle damage ROADWAYSBARRIERIe to rapi d
decel eration and shar p ‘

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

The roadway barrier of this invention may serve par-
;:_-f : ticularly as :a barrier for flanking a roadway or as a.-
. median barrier between adjacent foadways; It will be
15 .appreciated, however, that the barrier of this invention
may have variqqs other applications.

Roadway barrlers are generally in the form of per-

manent installations such as heavy concrete barriers or

20 - metal guard rails. These present the disadvantage that

repair and replacement as a result of impact damage is
expensiVe and time consuming. In addition, these perma-
" nent installations do not lend themselves to dismantling
and are therefore not suited for use as temporary remov-

25 able barriers. .




10 redlrectlon by such barriers. Such concrete barriers have, P4

however:- Sin “full scal e tests and in application, shown a
tendéﬁcy to overturn snaller sized aut-onobiles. Partly because of this
t éndency, little if any such concrete nedian barrier is in use 15 in

Europe, where autonobiles are generally smaller than in North America.
As. cars are being down-sized, this overturhing tendency shown by the New
J sey profile concrete nedian barrier will become a nore conmonly

| bited characteristic. Steel guard rails can generally be
de5|gned to function S nabl wel | o\ a rel ativel y narrow,_ran
i mpact severity, basedkga 8 ¥& Yej 76! aﬁélghf 3 §8ed, " BAS an% Encgﬂ°nal
i mpact.  They, Hé%é$GF1°B&n "héﬁbw cag alfefy to r48YeXS  dm@agenci &9
under 25 Ci r cuimpareeéagdvibhérileg Bhdmtohecdapants ofcalch vehdelleguard

rail” is also expens'VecbﬁckBEEabhrrEGEQ'ro&“dtﬂﬁ'“b@b%aléﬁ%orﬁbﬂg b%r%@&s
i nvention there is §E9!' |ﬁggunt %L% r% % %rrbpr cgqﬁrlgbgg 3
onne th

plurality 3 of P& nponent ®r enovabl e end
barrier being reéisestdng langer comqamwnalu rrp@etssgnaemal | yetnecles
redirect a strayi ngtwnelkcl eap@m ngnidnie0 Cerhdencyher @ t hovezelrhar r is@ch

component copr i skasii@188l" Ohok@vera! | bubates 181" LeRARTkS RARGoNRAON

35  their | t f | t
between Lhei ¢ i nt EFRELtour FRBos B 1 SBBAA no A RLEIRAdETR| 03BH | acPhark

mat eri al tol0hol dredizectiog- byoﬁpshehar@netrtse s Swedr t cogcsetieac daznd ers
provi de a medi um hawedi sshpaeveg,i npdat eferldy dsdale usestseaclnd in

application, shown a tendency to overturn smaller

&g} sized automobiles. Partly because of this tendency,
little if any such concrete median barrier is in wuse
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
profile concrete median barrier will become a more
commonly exhibited characterlstlc.

20 Steel guard rails can generally be designed to
function reasonably well over a relatively narrow
range of impact . severity, Dbased on vehicle size,
weight, speed, and angle of impact. They. however,

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 this invention there is  provided a
dismountable roadway barrier comprising a plurality

_ 30 of components removably connected end to end, the
3 " barrier being deformable under ‘vehicle impact .
gradually to redirect a straying vehicle coming into

- contact therewith, each barrier component comprising

a pair of laterally spaced apart panels positioned on
35 ' their lower edges on a supporting surface to define a

filler cavity Dbetween their internal surfaces for
receiving a displaceable ballast material to hold the



panel having panel fitting zones for use in renovably conned%;.ng it to a.

panel of an adjacent barrier 5 conponent to forman elongate , .
roadway barrier having-at | east ‘one el ongate out er surface  whi chs
is generally smooth and free outwardly projecting obstructions i n

‘the direction parallel to the I?n_qth of the barrier; at |east one :

pref er abl ve _a tenS|
penetrat*%'ﬁ"?gﬂ Y | fthgo 1'fhe"n

panel conprising upper 10 and. T ower panel sections connected together
with each section having at |east one corrugated formation al ong %4
one el ongate edge zone, and with the or each corrugated fornmation being
over | appehpdrent faif he suppotigiie b efidalandpagd zorevide tdat panel. 15

AN aver aafy Pl dosS | ik e{m é’@@'&ﬂ@r S&E’Hﬂ haéséis &%ers?fze

gravity at ht of a

passeng&Pre q\/EW ng L%q.féb’t yé%% ing sz°’b%§1t€9r Ye g’r'éw‘f?/mmé%’%é hei ght  of
about Z®nnestizg iifcheép aTheanébrrefl amrradjacemmy bP@rrieherefore have
i 1% centcampuinegrtavid yFora ara ehhmmate ofr@adwdpas}barﬁb@ﬂt hdvingo 20 :

i nches, 54and oad¥ efg{&bl o1 i g\@@n g@,_dfggel nogpen Eacfg panel  will
trengt%w o al def ormati on but resist

e°“‘61’ar ad®TORTESwi 11 be

" provi de®hBFrucKdans é-fHLﬁfh%ghE%CtWP aﬁﬁ’é#%b%ﬂ me¥® ofhehelergtiiti on at

| east oret paveelbarmidmy et Yeddt al or@nepaisl e dédgpt Dybig Zomspeirhi ch is
bui@ed Ny Vi% Jrf'éfltéé’&li/oné Ocoﬁﬁécte(?v@é g&erqufthoreégllx atively to
dvier 7

latv;ogf)ggﬁ t"tcﬁb hacvez.[ﬂq alart i’n%aa% _rogé%n "pﬂﬁgrgtg%onvg ‘é‘hﬁ)@g beI nothis
r ei nf or @dcbnd rene reiongafre edge 2PR&: deand eswitlancthet copeneacht i on under
i npact. cPrrugated Ithat Rl BeDGNtoverBdppede toef fesiprd aby a "
reinf OrQidlg;u%tarééh &&H%f‘%ﬁ@c&%&ﬁ&oé%@%ﬁ@i :
- 15 ~ An average small 51zed 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 _centet of gravity at a height 5of'
about 23 to 25 inches. The formed barrier may
20 ' therefore have its center of gravity at a height of
' at least about 15 to 20 inches, and preferably
between about 24 and 27 inches. _
Each panel .wili preferably = have a tensile
'strength to allow deformation but resist penetration
25 under the average type of impact which will be
- provided by a vehicle during use. ,
| In an embodiment of the invention at least one
panel may have a central zone. above the lower zone,
which is bulged ‘outwardly relatively to its lower
30  zone, or relatively to its upper and lower .zones to
provide a primary impact IZOne.'f In this embodiment,
the centrel impact zone . mey cohveniently be
reinfdrced in that 2zone to provide resistance to
penetratlon under impact. _ _ : _ L
35 Such re1nforcement may be effected by a
reinforcing str;p, whlch may be curved, such as, for
example, of corrugated or W-section, which is fixed



exanpl e, of corrugated or Wsection, which is fixed 4 to the panel 42

or isintggrally forned in the panel. The corrugated formations are
preferably arranged to be engaged by a vehicle front during inpact to
restrain the vehicle front fromlifting. 5 A corrugated panel

which may be of greater thickness, nmay be interposed between 10 15 20
25 30 35 t he upper and | ower panel secTidnS and nay be partially
oX?rlapped with the corrugations of the upper and | ower sections to permt
efTective adjustnment of the height of the conposite panel. 5 Each panel may

referably have ap.i r l j t r;ed t directed
anardly éuring 3@%,Q%Qéﬁg??gﬁgggﬁzP%R§§€F%fgg ?%Lﬁe cﬁga ? %?Rglfn
engaged by bal | ast mat®tFal ?%9¥%%?#%$n I??FFﬁﬁlﬁPsthe gﬁe pBﬁE?%r%HH%r

i mpact during usearvangediatdvebg, éengagedredy eachvehhelenmafromve durimal ar
or channel sectiofmpdc¥iO€o At &PEraih tRECGeRUGEe EPont from IDErERgPONENt
may includesbarrier cognechipioiEass PLHhel, | SwREPRT 2h&y ! B8 LYE PgPELter

connection neans, a R
th{]gkness, may be interposed between

10
15
20
25
30

35



whi ch i

s fixed to or engageable with the panel fitting zones for

connecting the ends of the panels to corresponding panels for ?g
el ongated barrier. 20 In a preferred enbodi nent, however, the

nection means may be adapted to cooperate with the panel

connect the panels in their laterally spaced relationship and to

barri er conponents together

use in
rmmng an
nel con-=

fittings to

connect

connec- tion neans. nmay be such a7to linit its affect upon a vehicle

striking the conponent and deforming a panel
30 Thus, the tendency for the panel to be displaced.inwardly under inpact

of the component during use.

beyond the connection nmeans result- ing in the connection nmeans formng
out war dtje puppecrt and dpvyerubeneds sectdonshiaside maly diendaxitdad ivhe barri er

Wi Il 35verPsppedbatiel. the &BeragaRechisOBEMRARS uPher i YewWE e, be so

adapt ed by havin

E

25 I n an enbodi nent of the invention the panel

| east qne deformabl.e portion having a resis- tance to

t
def or rmﬁshiaéﬁegafpyrasﬁr sifrchdvenadiystime thateithe haightedr mation of .

t he cortieet compoedne pahblthe 5

panel will occur to prevent the

_cggnection means fromacting as a transverse obstruction to a vehicle upon
I npact .

In an alternative exanple, the connection neans nmay 10

be so

adapted by bEaah manplemavorbefpggblivohedei an tintayraes iflangssition
¥¥§Q§ﬁ Gefﬁeg‘igﬁe?ngﬁﬁgf%FLg%eﬁiQEcEQ% RARRIRIY rifgpst inwardly

i nwar dl
spaced
of

10

15

20

25

30

35

omthe outer surface
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.

Alternaﬁively, 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'préferred embodiment, however, the panel con-
nection means may be adapted to cooperate with the panel
fittings to conneéct 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-upbn a
vehicle Striking the component and deforming a panel of
the coﬁponent 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.

central 1 npact zone to al’l ow a degree

-~

r



deformation of the panels prior to contact of the deforned 15 panel s ;5
W th the connection neans. The panel fitting zones may be in the form of '
- zgneswhere panel fittings can be fixed, where fitting apertures may be
-formed, or may be in the formof apertures in the 20 ~ panels, or in the

- formof apertures in panel fittings integral with or fixed to the panels

- Various specific types of panel fittings y be pro- vided for engagi ng

Wity the connection neans. 25 Thus, for exanple, the panel fittings and

. connection neans may have conpl enentary mati ng or engagenent forma- tions

t whi ch can be engaged. 30 -'I'n one enbodi nent, the panel fittings may

i be in the formof braggkets i ch. are connect ed o th el s, or

"integrated with the p %ﬂ??"?ﬁﬁfbﬁﬁcﬂ?ﬁ%ﬁem?%ta Phg® ﬁ@gfﬁfegefﬁ? adapted
cooper ating wit by draweippnak nepst oe hdekotmabbé i post ddnt havingnactesis-
means: 35 It Sh t f EQUS er et S. of
conpl enentary en%ga%%aenet*ﬁ? agéfﬁ‘ V\#@%% €}¥1 éﬁ?ﬁ{@%iﬁ’% %ﬁ%paﬂf %g§ be

enpl oyed. 5 panelspei?h@#eﬁ?%@r@mbu@mneﬁttb¢ corneql o means hei panthe

fitting zongs C%miéﬁavﬁpﬁc@é’c@@tﬁo%ré@é‘ﬁﬁ @nevesﬁﬂeeepahnﬁésnepp%ﬁd end
regi ons of each with the sets of zones at op g osed ends_of each panel
d%ﬂb

bei ng arranged Nttt o | FARTVRERR QPREFUEHIGN| B AaYERLCHE t HPPRe 10

sets of zones ofimpaats espondi ng panel when positioned at either end.
t hereof . The panel connection neans may, in one preferred enbodi nent,

conprise at |east one connection |ink nenber
In an alternative example, the connectlon means may

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

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

- - Var1ous specific types of panel fittings may be pto-

\%% v1ded for engaglng with the connect1on -means.
25 .
Thus, for example, the panel fittings and connection
< _ means may have complementary mating or engagement forma-
' tions which can be engaged. '
30 - In one embodiment, 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 cooperatzng with corresponding pin or hook

formations of the connection means.
35



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

| aterally spaced panels, and | ocking pins to |lock the link er im | i
position. In an alternative preferred enbodi nent of the inve 20 tion .
t he panel connection neans may conprise a bul khead panel having opposed

si des of conplenentary configuration to the panels to nmate with the panel s.
The bul khead panel nay be of sheet, material, may have transversely bent
edges, and may have apertures therein. 25 In this enbodi nent of the o d
i nvention the panel connec- tion neans may include renovabl e | ocking pins

for engaging with the bul khead panel and the panels, with the aid of

| ocking brackets if desired, to connect the bul khead panel 30 r enovabl y

to the panel.rd Rol b fABANRLI ALLETORIL VEn PTBEIERE baRloyk NELhaYeN tion
t he panel connecti'on nearfs nmay conprise tubular or 3 planar Ti nk
menber s WiRE § |afiagmpleRanan b rengigrent nsy stemdr kpevnchai ABOSR@i re rope or

the |ikesktiQ 160 PAL &l Vit Rd\e Beé r'u_kmp;[@f@@[s ‘and to connect - the panels
of a conponents in their laterally spaced 5 relationship while at the

sane tinme connectjng correspondi ng panels to the panels of the ..
cogponent. THm PpaoprEfemmrheatbadimemeant theniinvehhdéon,pthel phhélings or

panel fid.ti [0, ‘ | of gt LOVEeDL] © e such as to
provi de §1§§r}g\£ﬁ5§ﬁesﬁ%om§%%h§%€€é gggd{e%rgefe o‘?n%?eé?éﬁl?l&?g to permt a -
degree Froximatf aprasedandaregieme|ef eachpanebnt wibhr ther sebaponent s

to alloyg %rré“sﬂng.eso;'s;sb;é@vaxa@rbpreéas PEREYEYe EHEVatPRRged
complementarily to each other to allow mating with the
10 sets of zones of a ccrresponding pangl when positioned at | i;;
either end thereof.

~ The pahél conpeétion means may, in one preférfed
embbdimenf, comprise at_ieast 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 1link membér in position. |

In an aiternative preferred embod iment of the inven-
20 tion the panel cdnneétion means may comprise a bulkhead"
panel having opposed sides of'complementaryléonfiguration
- to the panels to mate with the banels,' The bulkhead panel i
may be-of sheet maferial, may have transversely bent &_}
edges, and may have apertures therein.

25 _

In this embodimeht of the invention the panel connec-
tion means may_include'rémovable locking pins fdr 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

35



The panels may be of differing |lengths or may be 15 curved transversely - Zi
to theiy < |engths, to allow formation of a roadway barrier.which is
curved along its:length. The ballast material to be used in the barrier of
this invention my be selected froma variety of 20 di spl aceabl e bal | ast

mat eri al s. Thus, for exanple, the di aceabl e ballast material may be
any suitable particulate, dispersible, non- sel f supporting or fluent
me{erial. The particular selection of displaceable ballast 25 mat eri al
wll be gover ned | ar gel y by ° econom c considerations and

availability. 1n oppRCif{fnk CxoiDees Qha !Pfexibi¥entbfectidf® é‘x’nll)f”fé
mat eri al nmay be in %ﬁ]éa ffz?xﬁm Pf cﬁgpﬁlg sg# czr,gsge {,oc%éor ngl e,
crushed rubble, of*the IT%e: 30 08y WHT bEBPpreki a HEe ¢ he

bal | ast materi al CPRBeX2%® WBethathe link spewhere %@gt atPi neenpeaks ther
contai ning water panelsvised ai tdéompohents! | £ ceNeiy. Biteralhe pepeted of
this inventin Moyege s 19T @ny¥BE| Al Ofngut egi@bs Stifmeas. cbRheCXPHP! €
sheet netal, mld_ steel sq¥e alun1nu€1a%$oy sheﬁtlng, rei nf orced
fiberglass, synt EPTTSTRRIIRS RRRRIT AFO BPEPPRFHP Pt etP ey FORRPTERE-

pl astics material. |n HEreecrbdae¢bencomfiechionnveneans, taedpanthe nopanbel
made of mld steefittimgandnupaneél ofistiedi sgneandaypyifhavent hembodiment

surfaces or direchei fRACIn¢ORESoR béNCLACHO as OHLC! pPYY{AECScGRALEL I Ohs
covered with a reinf r%%gg naiié.rlal %o nBroyf,res stance, t 0o penetration
under impactt® The"PEFhiRAYE iy FBIEFT o n5§? 1Bt E%¥nhP P EBHb | R degree
of articulation between panels o adjacent barrier -
components to allow for changes in elevation 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. ' - _
The ballast material to be used in the barrier
of this invention may be selected from a variety of
20 displaceable ballast materials. Thus, for éxample,
the displaceable ballast material may be any suitable
particulate, dispersible, non-self supporting or
fluent material. _ : o
The particular selection of diéplaceable ballast
25 material will be governed 1largely by economic
considerations and availability.
:ivi In specific examples of the invention, the

ballast material may be in the form of sand, soil,
crushed rock or shingle, crushed rubble, or the like.
30 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.

35
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.of the panels. 25 In a typical e

or the like. In a preferred enbodi nent of the inventign,

are made of mld steel sheet having a thickness of between alm®ut
and preferably having a 20 t hi ckness of between about 12 and 14
The hei ght and I ength of the panels will be governed by roadway .

gauge,
gauge.

condi ti ons,

a reinforced synthetic plastics material, a reinforced 15 synt hetic
r ubber,

t he panels
9 and X6

by vehicl e speeds, azg by ease of handling and transportation
odi ment of the invention, each panel w ks
- have a height of about 42 inches, a |length of about 9-1/2 feet, and the

barrier will be forned so that it has a width of at |east about 3 feet, and

con-.30 vgnéephhxlaebweqa1@bq%we%tqaa hayetle #RRRNGMNG WG LR

conditiops: Preferred epbodi ments of the inyvention are now described by way

dway

of exanﬁgemﬁfﬁﬁlPéFeﬁéﬁeeaﬁc R 56@8#99355hee§aﬂfﬁﬁ&'dﬂ&ﬁ fteel |n the
dramﬁngsheEtguaeuﬁlahmwalaopaﬁhbptdngbodednfbm&gﬂeﬁh&@rgammsalevatlon of

one enbggﬁgﬁgk % Tgs%§sg %Illarrl #h ar6§P|§P é’rnq:(g‘fi(i:(;ordance wth.

this inv
a Sragnﬁh@ﬁtycstmﬁéeréﬁﬁen5|onal

ore b

1S gure 2 shows
partly expl oded V|em10f t he conponent of

Figure 1. 10 Figure 3 shows a dlagranatic end el evation of an alternative

enbodi nent of a

nce with this lnventlon in an

assenbl ed

aratus .in accard
condi tion andfc gﬁtﬁp Pﬂde"&|§ﬁ|§$€aBP§eB§PP§Sttﬁ&t@ﬁﬂﬁ S\M3Y, for ease of

illustrpe made of mild steel or aluminum alloy sheeting, and may

10

15

3% ]
<

25

30

"have their outer surfaces or direct impact zones of their

outer surfaces coated or covered with a reinforcing mate-
rial to improve resistance to penetration under impact.

The reinforcing material may, for example, cbmsrise
a reinforced synthetic plastics material, a relnforced

synthetlc rubber, or the llke.

' Ih_a'pféfefred embodiment of the invention, the

‘panels are made of mild steel sheet having a thickness of
between about 9 and 16 gauge, and preferably having a

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

handlihg_and transportation of the panels.

" 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-
veniently betweén 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-
panying drawings.

'.
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15 tion, two alternative types of panels defining the opposed sides of
the forged barrier; Figure 4 shows a fragnentary, partly expl oded, three-.
di ménsi onal vi ew of the apparatus of Figure 3 but with the 20 bal | ast
material and the Iid panel omtted and, for ease of illustration, with two
alternative forms of panel connection neans; Figures 5, 6 and 7 show, to an
enl arged scale, 25, diagramatic views of alternative enbodi nents of

| qgking pins to formpart of the panel ¢éhnection neans of the apparatus
illustrated in Figure 4, Wth reference to Figures 1 and 2 of the draw ngs,
30 reference nuneral 10 refers generally to apparatus for formng on a
supporting surface an el ongated di snount abl e and di spl aceabl e roadway
barrier 12 for fl ankilng the chrhwlngs3s The barrier 12 'may be formed on
the side of a roadway or, in the enbodi nrent shown in the dramﬁngs, on the
medi an between two adj acent hi ghways to separate the hi ghways. 5

The purpose of the bdtigune 1125 W aldantivirekpl edsd cl &ragpertanyd endorb

i npact energy and dvad vl o aHE éﬂdaeﬂ%{@%f aaﬁtsaé/émy&m&&&pm ng

into contact therewith. ~The barrier 12 is gne to redlrec a vehjcle
SUTTi o ont iy S| GHRPAIENE AN [ RAIARIANGH oS I YERR CRAYE (6 Wifh a
vehi cl e ‘and i nj Wil lealiseicet G bl letipeaiexial N the preferred enbodi nent of
the invention, the barrier 12 is such that it will be defornmed under | ow

I mpact condltlons such as by a small vehicle or by a vehicle travelling at
arelatively | ow spedtiguns 2nvishowse aEragmemptdre, ofhhee rding nplenrl,

Ihatﬁral Iy ?fter Py dEH & i dU BE |{g@qomg¢0@§ ﬁfb@@étﬁl’ absorb
I g |npac
10
ﬁ\/ _ Figure 3 shows a diagramatic end elevation'of an_

' alternative embodiment of apparatus in accordance with
this'invention, in an assembled condition and containing a
displaceable ballast mater1a1 with, for ease of 111ustra-

15 tion, two alternative types of panels defining the opposed
- sides of the formed barrier;

Figure 4 shows a fragmentary, partly exploded, three-.
dlmen51ona1 view of the apparatus of Figure 3 but with the
20 ballast mater1a1 and the 1id panel omitted and, for ease
of Lllustratlon, with two alternative forms of panel

connection means:;

Figures 5, 6 and 7 show, to an.enlarged scale,

25 diagramatic Views of alternative embodiments of locking
p1ns to form part of the panel connection means of the
apparatus 111ustrated in Flgure 4-

With reference to Figures_I and 2 of the drawings,

30 reference numeral 10 refers generally to apparatus for
forming on a supporting surface an elongated dismountable
and displaceable roadway barrier 12 for flanking a roadway.
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energy. The barrier 12 has the further object of preventing 20 a vehicle
striking the barrier frombeing deflected over the barrier onto the other _
hi ghway or from being defl ected rapidly back onto the highma&Oon which it
‘originally was, thereby reducing the risk of .further collision with other
vehicles. 25 Since roadside space is usually limted, particularly in the .
case of a nmedian, the extent to which the barrier 12 can be. di spl aced

| aterally under inpact should be lin_.ted. On the other hand, unless the e
barrier can be shifted 30 Iaté/ally under inpact, it cannot usually ?
absorb high inpact energy sufficiently slowy to limt damage to inpacting
vehi cl es and the occupants of such vehicles within acceptable limts, and

il N | egt | t hi.cl i.dly cand h dousl
back onto. t helti PA%E 65 B2 myPE ERPRtAvkl: ERel22he Bich: seacBr uaul { the
barrier onf ¢ hirf wwhéeemiod tmeistissbowsednetbesdrawihgsl, onn ther akdiant hat in
the prefigdtirrebasli 4894 cent h?&h&gﬁs'EMGEEEQEEtEOtHEOKFgggﬁggﬁgate'y for

hi gh and | ow i.npact conditions, ~ preSented e sirze o t he speed
of inpact and the angle of incidence, the barrier should be resistant to

di spl acement THelgsutpyseé PRCtheopditiepsi2ang sbogkdokm dhapkaceabl e under
hi gh irrpa(i%iI 0 . conditiogg with,the extent of -di_splacenment restrained
bot h i ni¥SAGYP HWPRRY i 1Y APEPFRCLARACE §AEEEY oBPEctPvEBUS 8¥36H eved in
accor darelelyMadE ke ts a nyendy bng byehavlaegcomiénganske cbnthetbarri er :
Conponemﬁérewith. The barrier 12 is designed to redirect
a vehicle sufficiently slowly with a view to minimizing
10 damage caused to such a vehicle and injury caused to its \;}
occupants. In the preferfed 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 travélling at a'felatively low épéed, but wili 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 [N
_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 impaét should be limited.
On the othe: hand, unless the barrier can be shifted
30 laterally under impact, it cannot USqaliy'absotb high

impact énérgy sufficiently siowly 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 béck onto the
35 '



15 | aterally spaced from each other, and by having the ballast materi al b
bet weenyt ke panels resting on and engag- ing with the supporting surface.

The f¥ictional efigagement between the baldl ast mate- 20 rial and the

supportlng surface will provide the necessary resistance during

di spl acenent both when the barrier is at rest, and while the barrier is

bei ng displaced |aterally under inpact. 1% Wt hout such frictional
engagenent, the barrier conponents woul d be too readily displaceable for

effective use under the conditions normally required. In addition, without

such frictional engagenent, as where the conponent is anchored to the

. supporting Surfa@@ad&sy,lattaahoweeeﬁ1c3es to! peaetratdi opl @aarentheoul d
tend to be too hﬁgh for eéag Eenents whi l e once the anchoring
£h BHrt

nmeans i s sheared FrF%Feﬁé azardopss copsRalensePart her .

di spl acenent woul d tend to.be too Iom1for effective use under average

roadway and nedian ory Eofgiigﬁ CgﬁgthBEﬁ tRat 1n1%gzh§r§EQ§E@Eu§m§gd1ment

conprises a pluralit ane are ada be arrange
barrier conponenefph ¢s1Pﬁeﬂﬁé°genéPaPF?VﬁéﬁaPﬂ6Hu§§8é¥dfPGw§1$B 8R8 18¥as

shown in Figure imﬁeeegcoﬂdgtlquesp%gsgﬂtkheanQQESslée5of v@ﬁ1éle, the
supporting surface 11 tg define a 22 between  or hou5|ng

a di spl aceabl e bSPeed: ofuiBPRSE §Héht§§ §&ﬁ e[ﬁﬁtlgﬁdﬂﬁncﬁ F Gr @riisr
provi de a medi unsfealdi bai pakisgantpact ddsplacetientngndee Ao umpaupport

the barrier conpgggggﬁlggg ' 9RaPBhELEL e Wﬁ%%}é%eabl%ohﬂﬁgr nide dhpacat us

10 further conprirses pane to be en
panels 14 10 Iocebed1t10ns w1th the extent of d1sp1acement restralned both

k«i initially and during displacement.

These objectives'are'achieved in accordance with this
invention by having the panels of the barrier components
15 laterally spaced from each other, and by having the
ballast material between the panels rest1ng on and engag-
ing with the support1ng 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 barrier
components would be too readily displaceable for effective
use under the conditions normally required; In addition,
without such frictional engagement, as where the component

3 is anchored to the supportlng surface, ‘the 1n1t1a1 resis-
' 30 tance to dlsplacement ‘'would tend to be too high for

average requxrements, while once the anchoring means is

sheared or released on lmpact, the resistance to further

dlsplacement would tend to be too low for effective use

under average roadway and median or roadside conditions.
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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 relatlonshlﬁito forman .
el ongated |i nked row 15 as shown in Figure 2. The panel s*%4 are adapt’ed,
when connected in the rows 16 and 18, to present outer surfaces 28 which
are snooth and free of outwardly projecting obstructions in 20 at | east-
one direction parallel to the length of each I'inked.row 16 and 18. The
panel s are thus assenbl ed so thaf t he snmooth outer surface 28 of each rombﬁx
will be in the direction of 25 traffic fl ow on the adjacent hi ghway

fl anked by that row. The apparatus 10 is further 'such that when the panels
14 have been assenbl ed and when a di spl aceabl e ballast material is housed
in the fill erThavhppazatushd Obgompyrises 30 plunallitypofvipgneds oder zone 30

adj acent yh ben! gper a@dﬁ@eaoto""ﬂbc Qreraa})gbée%na da%sa%rr | dBiIndritSi stance under

I mpact than a g¢entral i npact .zone each row above the | ower. zone 30.
35 . BatRSpiReFve49pRerali¥ Pagaldell £P3aede nAWS & &9 sHe&S which has

a tensi |§h6¢vﬁeﬁlﬂthléﬁré| llowidagonewieiroRdeles 2o weiheblﬁaxfeqss s1t4 penetration

he pane a e type,of act i ded by a
veh%cle ur%ngggggrE §8h¥§5§gFe ﬁgc&ﬁbpl W&%&Qe rﬁﬁl ec fon 13 and a
| ower pabetweent kbemlEorwhoksdagh apaln@plsaemtabdm mmmt:mamﬁgatalng

formatioggch7ag! 88H40NR0E! SREFHCANCHFIGEREE 1-H] ¢ Fi¥d upating
formations 17 of the upper and | ower panels 13 an are overl apped to

forn1themﬁ§hBst93 digsipating impact energy during use and to
support the barrler components and the. barrler 12 when

10 formed. The apparatus 10 further comprises panel connec-' -
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 panéls 14 in eéch row in
end-to-end relatzonshlp to form an elongated 11nked row
15  as shown 1n Figure 2.

The panels 14 aré'adapted, wheﬁ connected in the
rows 16 and 18, to present outer surfaces 28 which are
smooth and free of outwardly projecting obstructions in

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 Y
outer surface 28 of each row will be in the direction of
25 traffic flow on the adjacent highway flanked by that row.

The apparatus 10 is furthér sdch'that whén'ﬁhe panels
14 have been assembled and when a diSplaceable'ballaét
material is housed in the filler cavity 22, the barrier 12
30 will provide a lower zone 30 adjéceni the lower edge 20,
which provides a lesserqimpact'resistancé under impact
than a central impact zone 31 of each row above. the lower
‘zone 30. | ' |
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to formthe central inpact zones 31 which are thus rein- forced in the 43
primary.i rpact zones 31 by the corrugating formati ons and al so by the
overlap of the cdrrugatlng 15 formations 17. As shown in the draw ngs,.
the upper and | ower panel sections 13 and 15 are preferably correspondi ng
panel sections so that any panel section may be used either as 20 an
upper panel section 13 or a | ower panel sectiOn 15. It wll be appreciated,
hqwever, that the upper and | ower panel Stlons 13 and 15 may differ, in
whi ch case different upper and | ower panel Afections will have to be 25
manuf actured. Differing upper and | ower panel sections 13 and 15 may be
required for a particular applications of the invention such as, for
exanpl e, where a barrier conponent of increased height while stil

presenting a relatlveF§ChoRﬁ6§Atﬂél1§n§86999098t39f|§4r8GHEPe&11§OSE§e§homn

in thedflravm l“QS, sBlé!S.E paieh h4shasteehs 1Q@mslt%|enkglfha¢:b éQIlewBaeliblrgedmn gg
outwardly rel ati y_to p ne_an ativ to r

35 Thi s prOV|gE§ Pﬁ&eadégﬁtgﬁé‘?ﬁapegﬁq§€§ﬁgae° e%ﬁg|gak ﬁwgfffﬁgg t he
barrier 12, will astrae agpenst uhpac¢nuhahh|mpddtb:o@eo?ided o @r ivethlicle

panels 14 i thagu;qgg gggore com'ng into contact with either the upper .
zone or the |lower zon of the panel. This provides certain substantial

advant ages for the barrier illustrated in the drawings. 10 : By
having the upper zonegathepahepanal cbﬁprrei@es;se@h ugipatd panelt Geictiorertty and
Irg}) Zf ,t Vz;);et gl L h?o‘#egt r;]'»a(xz'):felt geec%%%%r Clr tvh Fh eacthheatr)\aerlr 's%rct]i%n' %avﬁqﬁ%d

. corrugating formations 17 along one elongated edge zone.
i“/ 10 The qorrugating_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 zones 31 by the corrugating
formations and also by the overlap of the corrugating
15 formations 17. '
As'shown.in the drawings, the upper and lower panel
sectiohs 13 and 15 are preferably corresponding panel
sections so that any panel sectiocn may be used either as

20 an upper panel section 13 or a lower panel section 15.

_ It will be appreciated, however, that the upper and
L{;' lower panel sections 13 and 15 may differ, in which case
different upper and lower panel sections will have to be
25 manufactured. Differing upper and lower panel sections
. 13 and 15 may be required for a particular applications
of the invention such as, for example,:where a barrier
compontnt of increased height while still presenting a
relatively low central impact zone 31 is required.
30 _ . _ |
As shown in the drawings, each panel 14 has its
central ihpact zone 31 bulged outwardly relatively to
its upper zone.and relatively to its lower zone 30.
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its wwdth in the central inpact zone 31. This provides the advantage,that
the stability of the barrier 12 under 15 i mpact is inprowgd and that the
center of gravity of the barrier 12 will be in the region offthe central »
i npact zone 31. Because of this and because contact between the upper zone
of the barrier 12 and an inpacting vehicle is delayed until the-central .
i mpact zone 31 has been deformed 20 by the inpact, the upper zone wll
provi de a | esser i npact resi st anfse to an inpacting vehicle since the speed; ?}
of the vehicle will have been attenuated by the inpact before the vehicle 7
cones into contact with the upper zone of the barrier 12. 25 There w |
therefore be a | esser tendency for contact between an inpacting vehicle and
t he upper zorBhis previdesithe 1@&dvant agel tbabvantaverabe bahicke 12. This
ar rangeraifcivid dr 116es CLRE CogRERLE 08, | @1 £1 L HiRD! GETIRDE 8Re  OF Lhe

a subs '

barrier under.hlgh act w rrier remaln- antlally
verti calSetHerepim aﬁ?"%g3ih@°t@%f°6@n€99f5¢nahslﬁgaéﬂlhgaVehlcle to

ride ovarortehebéﬁre edsomﬁ’ég 1nE€C@¢I$Ea@t whenece2€iNapt egesuppuen if the upper
panel segldon, 1 eg not corre g to the | ower panel sectlon 15, the

upper panel® sect %V?fl?°%?| s PaRelred so as to provide the
recessed upper zone relatively to the 5 central inpact zone. The

recessedI(MMﬁhg§N5%é$5§ggv%g§§ fh &gg{ég@gglag§8gﬁﬁg§egoEo%h@hgarrier 12

illustrated jn F res 1 an e drawn Ver age passenger
vehcheHEﬁEﬂQ§ §¥€P%§§ntﬂ the draWIHQS- _

10 By having the upper zone of each éanel 14 recessed -
relatiVely to its central impact zone 31, the width of the d
upper portibn of the barrier 12 is reduced relatively to

its w1dth 1n the central 1mpact zone 31. This provides

the advantage that the stab111ty of the barrier 12 under

impact is improved and that the center of gravity of the

barrier 12 will be in the region of the central impact

15

zone 31. Because of this and because contact between the
upper zone of the barrier 12 and an impacting vehicle is
_ delayed until the-central impact zone 31 has been deformed
_20 by the impact, the upper zone will provide 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 w1th the upper zone of the U
barrier 12. |
25 '
| There w111 therefore be a lesser tendency for contact
- between an 1mpact1ng vehicle and the upper zone of the
barrier 12 to tend to overturn the barrier 12. Th1s
arrangement w111 therefore encourage lateral dlsplacement-
of the barrier under high impact with the barrier remain-~-
1ng_substant1a11y vertical, thereby combatting the ‘ten-
dency for an'impacting vehicle to ride over the barrier.

30
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of gravity at a height of between about 20 and 25 inches. Wen such a h5
vehi cl-egstai kes a joadway barrier, the paint of maxi muminpact is therefore
spacedl above the base of 15 the barrier. Therefore, if the | ower region

of the barrier below the point of inpact presents an inpact resistance

whi¢ch is the sane as or greater than the inpact resistance provided 20

by the inpact zone of the barrier, an inqu will usually tend to cause

digpl acenent or deformation of the | ower ré%ion of the barrier in a

“direction outwardly relatively to the direction of displacenent

or-deformation of the central inpact zone of the barrier. 25 Such relative
di spl acenent will give rise to_the |ower portion of the barrier bein%
deformed into a ranp PEFauseePf tBefBecap¥ARLAgES ofVERe ifatPPeMPPSECR25el

ranp will hgvg_tbefeﬁsacgﬁpaobendbagcberégggﬁadaa thRagowdg Panel welitdbe
in an upwar ir ion. is_is_a _serious di vantage .§i\n IS,
ef f ect Ean causqun ?ﬁﬁaEPPﬁﬁ PaRe Iéng188 égoﬁéﬁhe%%éaér%gh@gBQFP%gg%Qg

and/ or can causesanasnpacprogidehithee recelssedsuppeaveoner redativelly the the
barrier were to sy h ce which is planar in the vertical
di rection, e Ig%é?rggggmg?EFheg gfrier which is in contact with the
supporting surface, will have a greater resistance to |ateral displacenent

5 than the remai ndeheOketbB8skar lowerukeple i3PREovilkeer aby igndfiikablty
giving rise to a ranpin [ The Dbar

t d ) t. . [ 12 _qf thi
~invention as iIIGQFPQFégeFﬁ°§?§ﬂg2?§%r&gga§Zoﬂlﬁﬁétﬁﬁgksadg,F&?“Fﬁ%?éfépg

adapted to 10 . 2podivitHe drhedags.i npact resistance in the |ower zone-30
. 10
' o An average passenger vehicle usually has its center
of gravity at a height of between about 20 and 25 inches.
When such a vehicle strikes a roadway barrier, the point
of maximum impact is therefore spaced above the base of
15 the barrier. ' '

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

20 b§ the impact 2zone of the barrier, an impact will usually
tend to cause displacement 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 zone of the barrier.

25 ) _ _

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 tending to direct an impacting
30 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
35 overturned.



than the inpact resistance provided by the central inpact zone 31 of the
barrier above the | ower zone 30. In t-he enbodi nent |IIustrd“9d in Figures 1 -
and 2, the 15 | esser inpact resistance of the |ower zone Is prOV|ded by
‘each panel 14 having its | ower zone 30 recessed inwardly relatively to the
central inpact zone 31. In a-preferred enbodi nent of the invention, the 20.
recessed | ower zone may have a hei?gi of about 12 inches, which is |ess _
than the average hei ght of a vehic bunper, and a recessed depth of %#
bet ween about 5 and 10 inches. By having the | ower zones 30 |aterally N
recessed 25 relatively to the central inpact zones 31, the | ower zones

30 provide a | esser inpact resistance and cannot cone into contact with an

i mpacti ng- vehi&| ehenbarriep- werantpahasef annauiter surflacei mpach dsnes of

t he panqblsa.wr hiys @ssueéeém;blalpéeueas the adwant aaaet kgt et only 30
W | qg?ffect of th H e reduycéd but, 1 f the | ower
zones 3 Yer e 80 c?ﬁﬁﬁFﬁgwéB fFBEréPPBH‘Gﬁ&@r SURSREE: they wil |
not comaulﬁ(hammtacgraatéranesmpaahcegtuehacbeaunﬁubpuh%emﬁatd has 35
een nyat by_inpact w.th the ¢ ntr | i popact zones 31
ebyiéﬁﬁita.{ ++X1 %gc$§ gg?fMHS?QFStgPF§er@?35tV §%eFﬁ generation -
of a.reu&ﬂ?ﬂﬁ%ﬁb%&tglﬁlng rise pppérrampinguefifectbanidere impak&vi ng t he

| ower zones 30 recessed relatlvely to the central inpact. zones 31, this.

wi |l have the_effect of igUCIn the tendency of the barrier 12 to topple
under hi gh i X tPaLhLeEN u?gg his; LpRenyicp ascddAussrated dorrier 12

under higigurgmct 464 2 obitketdLabingser id2tHBIrafares adapeeactbi al | y
\”¥&'(x“prov1de a lesser impact resistance in the lower zone 30 .
than the impact resistance provided by the central impact L d

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,'the
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 vehicle until its speed has

35



orientation. The recessing of the |ower zones 30 further facili- tates
provisigh of the cemter of gravity of the barrier 15 "~ 12 at a height
appropriate for the center of gravity of average vehicles striking the
barrier 12. In a preferred enbodinment as illustrated-in Figures 1 and 2,
the lower zones 30 will be recessed sufficiently to 20 I nsure that
before the central inpact zones 31 have been4eformed sufficiently under

i rpact to allow the | ower zones 30 to cone into contact with an inpacting
vehi cl e under high inpacts, preferential |ateral displacenent of the
barrier as a whole will occur thereby effectively 25 conmbat ti ng-.any

ranpi ng ef fect baidyh g@@%ﬂifﬁ%é%%@@ﬁ%ﬁghﬂg{% & {H'9%d "entral

formations 17 inproves the beam stren ereby
facilitating di spimRasteongE 31 dtherfbypiths tapbeml by edumind nelf et h of

the barrier 12 anbtidlly\prddMteingsi tHagendf at I Refed seafp iy RENRd sty
tion by such an inpacting vehicle. In addrtion., by virtue of the

arrangenent of the corrugating formation 17, they 35 - wll tend to engage
t he | eadi ng ®nd of a \Agpldaardo furthen bohiews by thaviveg bdve i lbywel? zones

t hereby restrai ni{y JdJddd the: £ﬁ?i : ﬁHﬁb |

t heref ore conbat tﬁ.gdérézfrspﬁgq{)erlgﬁe‘}rt nﬁg&gj rg%r(:: .a ve |%!e9<§‘%:g31'

i ncreased beam st¥Efyi Iy dAavredhsy efftecbrefigerdusing the drndangsiehdde o
TS 1| o pehes AN MBI, sy Bl gee) nd ridicte
conbatti ng penetrat.ion.by,.an i npacting yvehicle an e ermttin

pi votal di spl acerfdtheis f\ﬁ&ﬁ%})eé“%’ﬂg?gi&b%&a%ﬁbe’f hﬁg unadr nigh 'impact
10 while the barrier 12 maintains an essentially vertical

¥

&“; orientation.

The recessing of the lower zones 30 further facili-

: tates provision of the center of gravity of the barrier

15 12 at a height appropriate 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 2zones 30 will be recessed sufficieqtly to
20 insure that before the central impact zones 31 have been
deformed suffiﬁiently under impact to ailow the lower
zoﬂes 30 to come into contact with an impacting vehicle
under high impaéts, preferential lateral displacement of

[N the barrier as a whole will occur thereby effectively
25 combatting any ramping effect being provided by the lower
zone 30.

_ The corrugating formafions 17 improves the beam
= ' ' - strengths of the panels thereby facilitating displacement

30 of an impacting vehicle along the length of the barrier 12

~and improving the resistance of the panels 14 to penetra-
tion by such an impacting vehicle. 1In addition, by virtue
‘of the arrangement of the corrugating formation 17, they

35
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smooth re-direction of the vehicle along the length of the barrier 12. By
nmeans of the corrugating formation 17, adequate 15 penéﬂ?atlon % .
resi stance can be provided without the need to unduly increase the wall *

t hi ckness of the panels- 14. This provides the advantages that the panels 14
can be deforned under inpact to gradually attenuate vehicle speed while the

panels remain sufficiently light to aC|I|tate 20 handl i ng during _
transportation, erection or di smant’| In addition, this will insure tha
the cost of the panels will be within acceptable I|n1ts for use as roadway”
barriers. 25 : Each panel has a hei ght of about 42 inches and a

| ength of 9-1/2 feet, while the rows, 16 and 18 are spaced |laterally to
provi de %4 ldntiendnta @ngage dhsutleasiing Rnd 1f 3 Heelhile cFoming 39

(I]-ZIach pal‘ia|tol4:di'ft53dl o wiihirgmd Héz&rmwa#ml by Sré@&ﬁu@ﬁg@ 20 whi CB is
irecte war ri eac r an 3 el n 0 be
capabl eqo tlgg e%’gagen‘%ao 641 pé)\z;%uecarblae ‘geerﬁczls%) CHig er| €\%% housed
in the fcombarttdmg tnaming cmu;mmrttumqmm% slictpameire;hlldeE 20 of each
bagri er conmponent and restrain 1-ifting of the panels 14 relatively to the
supporting surface 11 under |npact and thus restraln overturning of the
portion of tAdednqreased hepn stRenathRIQHidrE by 3R hCPBNFaT | ange 32
further t&@h\ses‘altlcbwseiﬂa‘szrmwrtcpmad& tongi {14l vl qyickpgh panel 14
Further qas.aQ e’ éﬁﬁé& f1¥§6xkarrfkr 12 thereby combattlng
penetration by an impacting vehicle and thereby permxttlng
10 pivotal displacement of a vehicle under lmpact and thus -
smooth re-direction of the vehicle along the length of the o

barrier 12.

il

By means of the corrugating formation 17, adequate
15  penetration resistance can be provided without the need
to unduly increaée 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
20 handling during tranéportation, erection or dismantlihg.
In addition, this will insure that the cost of the panels
will be within acceptable limits for use as roadway
barriers. , ' - T

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 provide a maximum width of about 40 inches
for the barrler 12. '

30 Each'panel 14 has an inturned flange 32 along its
lower edge 20 which is directed inwardly'dnring use, each
lower flange 32 being such as to be capab1e.df beihg
engaged by the'aisplaceable'ballast material when housed
in the filler cavity 22 to support the pairs of panels 14

35 '



10 tudi nal stiffening flange 34 along its upper edge. Each panel 14
further_has panel fitting zones in the formof fitting apertures 35 forned
in the panels 14 at. opposed ends 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 conpl ementarily to each other to allow mating
with sets of panel fitting apertures 20 ﬁﬁ§ of a correspondi ng panel 14

eh positioned at either end of that pane When .t he panels 14 are-
asSenbl ed, each panel 14 has its one edge containing the apertures 35,
narginally 25 overl apped 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 &8, each baeriééy componagtt had rketrews 1éf&adglefwkhe

present. a surfacgawgigh1hSréfygﬁbedeFSrEﬁef% gbgp@&q%ysg ehe thﬁgunder

obstructions in he direction’ o e adj agent
hi ghway. It fol | dmBackadn@vERPEpEEAEALnt AECESHENING40F; FPebB°Fﬁ18Bp8§e8he

directions in thgatpperons dRaeprdihSaker aappagedskl.ow in the two adjacent -
hi ghways flanking the barrier 12 provided along the highway median. 35

21 In the eRbodinent illustrated in Figures 1 and 2, the panel connection .
means 26 conprises a Batkhtedepafithngé Barfaathepaberaéspanekeib&ouheeaehh
barri er conponen t ' ' Each bul khead panel 36 is nade - of
sheet materi al, 3ﬁ%én?gngﬁééggég%g ?X and has its opposed sides which

Each panel 14 further has an inwardly directed longi-
10 tudinal stiffening flange 34 along its upper edge.

Each panel 14 further has panel fitting zones in the
- form of fitting apertures 35 formed in the panels 14 at
" opposed ends 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 complementarily to each
other to allow mating with sets of panel fitting apertures

20 35 0of a correséondihg panel 14 when positioned at either
end of that panel. |

v | When the panels 14 are assembled, each panel 14 has
its one edge'contaihing"the apertures 35, marginally

25 overlapped with the adjacent edge of the succeeding panel

' 14 thereby 1nsur1ng that there are no gaps between adja-

T _ 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 outwardly 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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extend vertically during use, of conplenentary configura- tign to the

overal I configurations of the panels 14 to 10 mat e therewhh for w .
mai ntai ning the pairs of panels 14 of each barrier conponent” in their = =~
appropriate laterally spaced rel ationship.' Each bul khead panel 36 has a
sufficient tensile 15 strength to maintain the pair of panels 14 of each
barrier conponent substantially in their appropriate laterally spaced"

rel ati onship even after inpact. g@ t he bul khead panel s 36 have )
limted conpression strength t here JNperntttlng col | apsi ng of the bul khead =
“panels 36 20  under inpact thereby insuring that the panel connection
means 26 wll not, after inpact present obstructions which tend to project

beyond t he i npact, .def s of th anel's 14.. Thus the pane
connect i on Q§§% qrgfﬂ% n eﬂﬁf %t?%?%$fg?egh$?ﬁe§nlo?ﬂ drédirection of
an 25 thempane lngorgigat bom|mewns h26 | comphiodés t acbbbkhéad paneEach

bul khea v tigl bent transversely to the
pl ane o%f?g)eépanqiw%afpé S?/‘f)%ﬁ?ranssser%%%aég?%% ¥n€ f?%'ﬁ%%g %g 30 Each

fl ange 9F ithepkArrdR’r Wwdh appertures 39 which are conplenentary to the
pangl fitting apertures 35 for allgnnent therewith. 35 The panel

connecti on rth cor es, h bul khead panel 36, a pair
of 1 ocking p 3’ I‘U’r%ﬁ t%/ ot S | R é?n%tcb?%%?'ét'gaﬁ?rlg 1, Each
| ocki ng dmnatekﬂtenﬁﬂytaﬂxaft awd td Pecai dta®ol ts bpdSsed Siaek Wdisnt endi ng
ooper nEAEHE Rl AL, Ak Ay WL B ddndleri@fla ) 0bn g lh-

tion to the overall configurations of the panels 14 to

10 mate therewith for maintaining the pa1rs of panels 14 of

.

each barrier component in their appropriate laterally
spaced relat10nsh1p._

Each bulkhead panel 36 has a sufficient £ensile

15  strength to maintain the pair of panels 14 of each barrier
component substantially in their appropriate laterally
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
means 26 will not, after impact, present obstruct1ons
which tend to pro:ect beyond the impact deformed surfaces
of the paneis 14. Thus the pPanel connection means 26 will
not tend to interfere with smooth redirection of an

25 '1mpact1ng vehicle along the length of the barrier 12.

Each bulkhead panel 36 has'its opposed verticle edges
bent transversely to the’ plane of the panel to prov1de
transversely extending flanges 38.
30 ' _

Each flange 38 is provzded w1th appertures 39 which
are complementary to the panel f1tt1ng apertures 35 for
alignment therewith.
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a’ Iocklng pin 40. 10 In use, for assenbly of the apparatus 10, the LY
panels 14wl be: positioned in their appropriate positions on a supporting
surface 11 whereafter the panel s 14 of adjacent barrier conponents will be
overl apped to align their fitting apertures 35. A but khead panel 36 will
then be 15 positioned in the overlapped zone with its apertures 39 in
allgnnent with the apertures 35. Locking brgagkets 42 will then be inserted
t hr ough the aligned apertures, whereafter ocking pin 40 will be threaded
“through the aligned apertures 35 and 39 at the top of the barrier 12, and

t hen 20 through the apertures 46 in the | ocking brackets 42. Thereafter
over | apped panels 14 can be connected to the opposed side of the, bul khead
panel 36 in the same Th§. Parel eprpectienireads: 2Auber theh ??WQﬁb?eéetE

panel s 14 unti | éﬁfﬁﬁfﬁhééa afefliess] esd boDOt B hpsckery P Onsedo 28d Tae
assenbl ed barrier | spl aceabl e bal | ast

| naterlal |n t he ?%?ﬁ?gaggaﬁﬁ lqﬁélﬁ%p%f3¥k%@io4gnrther includes a lid ﬁanel

48 for - each barrier conponent (as shown'in Figure 1). Each lid panel

- 48 is shapeg to .cove c e d tRead
Correspond|%g o the Fengtﬁ6£$?ﬁ% BP%%E?Q §b, hQQ anaénﬁaffgg p%%e portion

of
successive barri$8s3% sha@bnﬁ@n@htgné}nq 6vem|sbe heaﬁaﬁ%‘?i%“péﬁe?“ﬁSaPs

provided with a gpéftefeSssey 88cHhsEinkan4beosceovperabing bsl edaplyviilen
in the upper ends ff t he | ockin a pins 40 to |ocate the lid panels 48 in
position. 5 It m?l ogking P iR 4Ped that various other neans may

10 In use, for assembly of the apparatus 10, the panels
W/ , 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 the barrier 12, and- then
20 through the apértures 46 in the locking brackets 42.
Thereafter overlapped panels 14 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
A until a barrier 12 of a desired length has been formed.
25 | |
The assembléd barrier 12 may then be filled with a
displaceable'ballast material in the form of sand.

‘ - The apparatus 10 further includes a l1id 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.



be enpl oyed to cover the top of the barrier 12 to prevent excessive
quantities of water entering the barrier and thereby affecﬁﬂng the % ||
-di spl acenent characteristics of the 10 bal | ast material under inpact.®
Thus, for exanple, a sheet material such as of synthetic plastics materi al
may be used for the sane purpose. Wien panels 14 have becone damaged under

i npact, they may be repl aced by renoving the |ocking pins 40, renoving. the

| ocki ng brackets 42 and then insert4ng new panels to replace the damaged <
panel s. Dependi ng upon the extent damage, it may be necessary to renove .-
some or a substan- tial part of the ballast material before the danmaged 20
panel s are renoved and replaced with new panels. In the sane way, where the
barrier 12 is used as a tenporary roadway barrier such as, for. exanple, in
nmot or raci ng,Eddte bixd rpamel 24 8uis bprov idedt wbthadt paivsefbgc2ews renovi ng

t he | ockd i s 40 i h cking_bracks s.42_and then renoving
t he pangd;q'f'?fiéh fcﬂsé?eggd%/r%??%rf?%gﬁéﬁgﬁt ?F%‘élggat M BgPr PéPefz, the
bal | ast emdtserafalthinyleoningipinsy4Betochocatiebyhat lidzrenedso8ain .
particm§g§35§g rial suction apparatus of any suitable type. 30 The | ocking

pins 40 are preferably of a deformable material to pernmit deformation under
i npact. Because the bul khead ‘panel s 36 have | ow conpressi ve strengths,

because the Imckiil PbéSapPréé caobadeh gt nobkeolBt 6thak, maads3hay because
t he panq)le con e&tlé)n%rrecansegG | s ﬁgcgg {ﬁ,ﬁwaf’dl%i()f hge quter surface of -
the centd%l*RANGY /HheC2NeT 1 WS pBRRI CtofNEcPPBRIREaAé 58 RFFVEPENd to be

col | apsexkaessizive npeant it iédouof ceateg enteriingethecbaraderwand an i npact -
' thereby affecting the displacement characteristies of the

10 ballast material under impact. Thus, for example, a sheet o
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 removing the_loéking 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 substan-
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 : Tl
- temporary roadway barrier such as, for example, 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. ' If desired, prior
to dismantling of the barrier 12, the ballast material may
convenﬁently'be removed by utilization of a particulate
30 material suction apparatus of any suitable type.
The locking pins 40 are preferably of a deformable
material to permit deformation under impact. Because ‘the
bulkhead panels 36 have low compressive strengths, because

the locking pins'40 are of deformable material, and
35 ' '



5 ing vehicle thereby insuring that the panel connection neans 26 wll EZ
not congtistute an: iobstruction to the snooth redirection of an inpacting
vehlcte along the length of a forned barrier 12. 10 The barrier 12
as illustrated in Figures 1 and 2 of the draw ngs, provides the further
advant ages that the panels 14 can be nested for handling, storage and
trans- poration, that the panels 14 are relatively |light and can be readily
hagdled during assenbly and di sassenbly. In 15 addition, the barrier 12
can readily be erected when required and chi be filled. mnth a conveniently
avai | abl e ballast material. The barrier can then readily be re- paired when
damaged 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 t. f v
' Mk éﬁél ;)ééﬁah arehﬁzfor e |n <ﬂS"pact

t he further advantage that since t e
zone, 25 they Xafiferttauifaonat the asndmal Mrractrang 3 ttére

def ormati on of tgamelan®inhskt ich Eﬂﬁ%dmtwﬁqnaaerfd”ﬁ&%e 'd&%ps%‘l'?ﬁﬂﬁée‘&" I
rpacts, by 1 at aratach Siheut st oG diiacs i U oy epasis.
30 tance.5 Thenlgameuhe:clcartttdrawf amesm:rmg tchdtorthgy ép?&ridl aidrmwn-.tno@n of
the speed of an gl @B%Ctiégu\flﬁh'r@te’co%'s‘éqtt% disp! %%e | on acstl g

vehicle into contact W t rrier snDot

i npacti ng vehi cF&IAX&SS iome afe aay Hr@rctiagaeh iale 38 ong Tehe li@mgltélr of a
t heref ore provi gexmelde basadrid al2.advan- tages of mnim zing danage to

i mpacting vehicles and to

i

\,f 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 barrier 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.dismaﬂtled }apidly and

20 effectively, 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 zone, .

25 they can deform under impact to absorb impact energy.
‘After deformation of the panels 14 in the impactlzone,
further impact enefgy 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.

35



t he occupants of such vehicles while at the same tinme reducjng the tendency

for an inpacting vehicle to be 5 defl ected back onto théﬁWoadmay;;tg be
defl ected over the barrier 12 onto an adjacent roadway, or to be over- ¥
turned. Wth reference to Figures 3 and 4 of the draw ngs, 10 reference

nurmeral 110 refers generally to an alternative enbodi ment of apparatus in .
accordance wth this invention fohzgﬂrning an alternative-formof roadway
barrier 112. The apparatus 110 corresponds generally with the 15 2
apparatus 10 and corresponding parts are indicated by correspondi ng E
ref erence nuneral s except that the prefix "1" has been included in the

reference nu ralg for eagg of _.reference.. 20 The _apparatus 110
includes'addgf#%n ThiShstPBFeERERr PRGVEASE £he BSPPPEAa1129K38a | ower .
zone 130tadeshofasinimbzingadamage dospmpaewntny waHeelespaasd whi ch is |ess

Lhan <oty ploecehiel of TBGER G8HEC1aE BhiLUsaRathEeLagi2 cagYe the Louer
zone. 25 [n-the Dpar at us : e®apparatus frcruaed®®s FAPS- ing neans
170 for ©RARS NG ptle ctendencycbprapni aAgpatting vehdeleose B8O under inpact.

Thes col |@@ﬂé@té@aﬁ§cﬂ78nﬁ@ﬁﬁﬁésgéaéwh?|,| e¥ bebybaleetbbapgry Member which

I's placed on the, suppgort surface_111 along the central region of the
the P2

barri er PATRIeY o1 §) QRFRAGARHRIBAFPALt FRACNAY 2| O¥2%0) Ret R¥SE | er cavity |
122. 35 turné®. col I apsi ng neans conprises a plurality of elon- gated .
col l apsi ng' menbers 170 which are placed in end-to- end relationship along

the entire length of the barrier. : -
With reference to Figures 3 and 4 of the drawings,

10 = reference numeral 110 refers generally to an alternative o
embodiment of apparatus in accordance with this invention . A\
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
"1" has been included in the reference numerals for ease
of reference.

20 The apparatus 110_inc1udés,additiona1 means for
' -ensuring that the barrier 112 has a lower zone .130 which
has a resistance to displaéement under impact which is
less than that of a central impact zone 131 of the barrier PR
112 above the lower zone.

25 _ . :

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

AL The collapsing means 170 comprises a hollow tubular
collapsing member which is placed.onuthe.support surface
111'along.the central region of the barrier 112 prior to
placing the ballast material 124 in the filler cavity 122.

35
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e

5 . Each col | apsi ng nmenber 170 i s nmade of | i ght gauge sheet netal by
whi ch has:a sufficivent strength to bear the weight of the ballast naterial
124 “wi t hout col | apsi ng. The col |l apsi ng nenbers 170 provi de the advant age

~that 10 they reduce the quantity of ballast material in the | ower zone
- 130.and, in addition, are readily collapsible under inpact. Thus, in use,
. when an inpacting vehicle strikes the 15 barrier 112, the collapsing
nbers 170 will collapse inwardly thereby I'nsuring that the resistance to
di Spl.ace- nent of the |ower zones 130 are substantially |ess than that of
. the remai nder of the barrier 112. 20 <« In this way any ranping effect

-~ as a result of |npactﬁ§ 1@@ Vﬁbdﬁganlhe ??F%%%IOQFEHTE%B%t%gyfa%ﬁb%g

menber 17Q are such t gravi rier Wi 1l
agai n be 25 atga&eldercgrltlagspmgamlembgrtshaﬂOomhmhg|arr@I IpL aaiedl dint lemdankor—

age height of thgngenldiaiabrdhall Lo LY €rit kot et deh e byt ekl

Is designed. Int e enbodi nment | ust in these drawi ngs, the

center of gravity will be at a height of about 26 inches. In Flgures 3 and
4, the paneks al ong om@&ed.-oaudrp&mb inbarﬂa&r i :.Jsla\aram/@ﬁoaargmmgren t wo
alternative forns, This ha e ne for venr on si.nc

practice, 35 Eheesameta 1“'?I clya?’ﬁsera \ﬁul VS f%ﬁ(?"@gtlhr té’pgﬁE gthe
The panel s al ongwerighsi df dhet ballast matenialbddd iwi-thtiutatasd Iapsigiger ence

nuneral 114, whereas those along the opposed side of the barrier have been
“indicated by reference.nuneral 214. 5 The panels 114 have a profile in the

vertical direc- . The collapsing members 170 provide the advantage that
10 they reduce the gquantity of ballast material in the lower
Kv; 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 displace-
ment of the lower zones 130 are substantially less than
that of the remainder of the barrier 112.

20 - In this hay.any ramping effect as a result of impact
is again avoided. :

) The dimensions of the collapsing member 17Q 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.

Ih the embodiment illustrated in these drawings, the
30 center of gravity will be at a height of abou; 26 inches.

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.



tion to provide a central zone of each panel which bul ges gttmardly to
provide the primary inpact zone 131 for an inpacting vehicle. In adsitjon,_
the i nmpact zone 131 is 10 reinforced by means of a Wsection panel 50« ~
which is nounted thereon. The panels 214 have a simlar bulge but differ in
that they are not provided with reinforcing panels. 15 However , -
corrugations are provided between tHegpbul ging portion and the upper and L
| ower portions of the panels to facilitate collapsing of the panels 214 i o
under inpact. The apparatus 110 includes panel connection neans 20 E
differing fromthe connection neans of the apparatus 10. For conveni ence

two alternative fornms_of connection neans have been shown. |In the apparatus
110, the one Thg eapebantlorgnaae- side oft tha haaniemabaNechkeiendiicat ed by

ref er encdi datleaVsy eps£ébhéneé hrimé 2o 9 4paRRbrea8Nenbsen aibags thas been

I ndi cat ed %rdef e{énce nu}gergl 173. The connectiqQn neans 171 conprises two
_gener al ISPRRPEd Side REF theParrieRbARRLBREN 3BAGARERIPE FREERACRY

j oi ned alumgxrahe2t4base walls to provide four radially extending arms.
Each armhas a bore 177 at its end for slidably receiving a I ocking pin

1407 35 The panel s have conpl enentarily arranged pairs of panel fittings
in the form hsikapelsr htbchavesa pnafibe ip thei vespposddddmés—wi t h

verticaldjordl t )P Pidd 04 Scdbrad zone of &hen! pakbNIwRiiBR bd@gRke Slidably
I nserted |nto<%re'all ned.$lots t o connect ogposed pai.rs aof panels together
in thei r°YHax X)F?ﬂék%ﬂl 21 SR CREAPAEY 2 ABP RSt cBARBC Y 3ddfQEeAN panel s in
the rowsimgadtingarehbrldl2 In sdditdon, the impact zone 131 is
10 reinforced by means of a W-section panel 50 which is L
mounted thereon. - _ | o

The panels 214 have a similar bulge but differ in
that they are not provided with reinforcing panels.
i5 However, corrugations are provided-between the bulging
portion and the upper and lower portions of the panels
to facilitate collapsing of the pénels-214 under impact.

The apparatus 110 includes panel connection means

20 _differing from the connection means of the apparatus 10.
For convenience two alternative forms of connection means
have been shown.

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. ' ' '

Tﬁé connection means 171 comprises two generally
30 channel section link members 176 which are integrally
joined along Eheir base walls to provide four radially
extending arms. Each arm has a bore 177 at its.end for
slidably receiving a locking pin 140.

35
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end linked relationship. 10 In the apparatus 110, the | ocking pins 140 areEq
posj - tjiomed in positions adjacent the inner surfaces of the panels 114 or
214, *as the case may be. 15 -Therefore, to avoid the | ocking pins
140 projecting beyond the outer surface plane of a panel in an inpact zone
al ang the panel after deformation of the panel in the inpact zone upon
i mpact, the |ocking pins 140 have deform g?le portions having a resistance
*def ormati on generally 20 approachina hat of the panels. Thus, upon
deformati on of the panels under inpact, the |ocking pins will be deforned
In a correspondi ng manner. Alternative forns of |ocking pins to the Iocking'
pi ns 25 140 are illustrated in Figures 5-7 and will be described in.
detail bel ow. |nsof afhg&spenelgahaveconmpiementaridy arzangedopaicernéd, it

agai n _has four baﬂéﬁlkxtexhggdaagtﬁenﬁo}a9 of3Qi Fgﬁg s&abiZ%sha%zaahaCHsag
pin 181 dependin Eon1|ts

ng.pi Ns
engaged with al PjnEBedFoPEP?SS fSPgEoHﬁEEtVﬁ§tﬂﬁéiﬁ¥ngﬁ§ ﬁnF °G§ 3s.
appreciated that the | ocking pins 181 may 5 be shaped int-o hook

o e S ane 1ok 1BERYhE°pinE0T f0PaRE! kY 2aZBIGOIRIL el YRt Ene

connection~neans 173 cki'ng " pi ns ppos &8 Ere
vertically spaceﬂlanddmgmbu81®o conhercéf oppesed pserSbefapanelan&obetbamthe

impact line of anveRegke1abeaatijgspareBstelieiBALRID, dhd kBeCBRAKeEN eV-
adjacent panels in the rows of the barrier 112 in end-to-
end linked relationship. ' '

10 . :
kﬁf In the apparatus 110, the locking pins 140 are posi-
' tioned in positions adjacent the inner surfaces of the
panels 114 or 214, as the case may be.
15 ‘Therefore, to avoid the loéking pins 140 projecting

beyond_thé outer surface plane of a panel in an impact
zone along the pahel after deformation of the panél in the
impadt'zone upon impact, the locking pins 140 have deform-
able poriions having a resistance to deformation generally

20 approaching that of the panels. Thﬁs,-upon deformation of
the panels under impact, the locking pins will be deformed
in a corresponding manner. '

Alternative fofms of locking pins to the locking pins

25 140 are illustrated in Figures 5-7 and will be described

in- detail below.

Insofar as.the panel connection means 173 is con-
cerned, it again has four radially extending arms 179.
30 : o _

Each arm 179 has a locking pin 181 depending from
its free end. '

35



‘ing the objective of avoiding the tendency for the connec-ygion neans to
constitute a bar to the sliding displacenent of an |npactrﬁg vehchE=aLong

the barrier 112. 15 In addition, the arms 179 are defornabl e thereby
permtting deformation of the connection neans 173 upon inpact. 20

Wth reference to Figures 5.and 6 of the draw ngs, reference nunerals 358 =

. and 458 refer generally to alter- i ve forns of |ocking pins which can be-.
enpl oyed in the connection neans 17 4’ Each | ocking pin 358 and

458 conprises a tubul ar sl eeve 90 which has a resistance to defornation

corre- sponding generally with that of the panels. The sleeve 90 of the

| ocking pin 358 has thick-walled 30 | ocating sl eeves nmounted at opposed
ends thereof &ge @aemagpuast lkans ltolus b%Seafgagldeswtaiminghédwe | ef t - hand
side of the connection . éﬁ | ocki ng pin 458 has rigid
spool s 981 ﬁ5§|ﬂPénéarmFPHPﬁCFﬁggoﬁﬁﬁsE@ #s. Each spool 93 has
transversely extending flanges 95 5 at its opposed ends. When the sleeve
90 i s defornedg,_und np I Wi 4l 4 t hdr awnal
of the brackegg gi]kﬁegﬁégffﬁgﬁﬁéfgﬁg}SEE? lécﬁ1 ﬁ%ﬂﬁ§nent | ustrated
in Bi gurbe75bapede1m’-awhng§$ foamatdmns rdifmsiesioes q%f&rr%‘”g%ﬁ‘ue? aI ly to a

l'ocking phPeSHbEARiGel @ngdgemeintl the connection neans 171. -

With the connection means 173, the pairs of locking
pins 181 at opposed ends are vertically spaced and wQuld
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 dlsplacement
of an impacting vehicle along the barrier 112.
15 _ _ _ : _
In addition, the arms 179 are deformable thereby
permitting deformation of the connection means 173 upon
impact. o '

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. | A\

25 : Each locking 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 p1n 358 has thick-walled

30 locating sleeves mounted at opposed ends thereof for
engaging in the slots 135 as illustrated in the left-hand
‘'side of the connection means 171.

35



15 The locking pin 558 has two laterally offset engage- ment pins 97 for Ef
engagenenL_ln the slots 135 of the brackets illustrated in the apparatus
WJ110. ¢ vThé main body portion of the l|ocking pin 558 is therefore displaced 20
‘Taterally and inwardly of the panels of -the barrier 112 to achi eve the sane
obj,ective. It will be appreciated that positive | ocki ng means may be
provided for the locking pins to positively |ocate 25 themin the slots
1gai nst wi t hdrawal under inpact and that, %ﬁp renoval of a panel, the
"yrel dabl e portions of the |ocking pins can*be severed to permt wthdrawal.
Ref erence wil|l now be nade to our applications Nos. 8037387, 8328974,
8328975 and 8328977. I n application hb.' 8037387 we claim a roadway
barrier conponent for assenbly supporting -5 surface wth
correspondi ng bar rThe 1°¢%bm$dhﬁht%5$éww%ab¥915c%ﬁ%@h$e&3 Posibppeedd

ends  thereof yi@Hid Of¢d "Gppsded céiiwate disnountable roadway
barrier flanking a roadway, the barrier being def or mabl e under

vehi cl e inpact gradually t'o redirect a straying 10 vehicle comng into
contact therewith, Ed¢h $posl €93 CwaPoteaiseOrPelsi agtanPbhg diapgesl 8sf or
posi tioni ng on t {t o %gegn such a supporting surface in

| aterally “space o define a filler cavity between
their internal surfaces for receiving 15 a di spl aceabl e bal | ast

material to hold th%&r?r@?é‘eé‘ie@&bté‘@ ?é‘p@é’fékﬂgdsn&'ﬁé@feuﬁﬁgc{-.o FHQVi de a

medi um for dissipating I mpact energ during use; g
connection meansf %ﬂg?%n%ﬁa%}klc%ﬂﬁ%c%?n@OT%%tﬁ&hé¢§r?%@btﬂ§r ® brackets
~laterally SpaCeCEfcﬁh ghONEdEPingasin 458.

kw/ 10 .

In the embodiment illustrated in Figure 7 of the
drawings, reference numeral 558 fefers 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 barrler 112
to achieve the same objective.

N ' It will be appreciated that positive'locking.means
" may be prévided for the locking pins to positively lbcate
25 them in the slots agéiﬁst withdrawél under impact and
that, for removai of a panel, the yieldable portions of
the locking pins can be severed to permit withdrawal.



20 panel having panel fitting zones for use in renovably connecting it
to a panel of a corresponding barrier conponent to form an eaﬁngatekTpadmay
barrier having at |east one elongate out er surface i ch i's
generally snmooth and free of outwardly projecting 25 obstructions in the
direction parallel to the Iength_ of the barrier; the barrier conmponent =
having a | ower zone for providing ’K sser inpact resistance than a -
central inpact zone of the barrier conponent during vehicle inpact ot
therewith, to conbat vehicle ranping, 30 and at least . one of the pair
of panels having a central inpact zone forned to provide_ el ongate beam
stiffness al orReferenesgiilbfneVebpantadeo HPst PRBut BPPRACREAGRE of an

i npact alNowx. t8@3T738Yt BI2897he 8paRLYS dam@ng3288774nd t hus encour age

re-direction Ofnaibéﬁlcatiaﬁaﬁ&ngsushaste weong1ha - angkBaalayhe barrier.
I'n appllggtlon No.

ro t
adapt ed as%%ﬂ%??entonPBra %ﬁ %p?Yn gnsur?acegggé#?ﬁlngconponen
corﬁespxnﬁﬁ#%ﬁce ba¥itlr c%ﬁﬁﬁﬁéﬁ?§leSana RYTieLonneCPERONENES  opposed
ends therfgﬁoéamljorﬁmﬂ@eeﬂeeloagatepﬂoseouneaﬂbe r bthedwepfs folarrier
:‘ 'ngg(‘;'t “gr ﬁsgafégﬂyé e Qte g&iéi;:é‘{mtagfégg Qsaehﬁybl ebﬁ&@QErVEP' cle
_ ac

,gxg q! %! ePbh ;%é thay! fgryel t semg‘ IaRb2naif?

therew th:—% for
posi ti oni ¥RASR Yﬁbi?lﬁo%EPaéﬂgﬁsaéﬁagEEhta EGﬁbSPFanalostrédPche in
Iatgoallyvsmﬁﬁﬁd tohbhgonshtp tontdeti neheaekiikher theit paretiween t heir
'Rterna' %@ﬁ@ﬁtfe&nfaﬁﬁﬂﬁbnﬂ §a§tsaka§saa!19 beEaSboE&ttqlblnahgtO hol d
N L s L LN
laterally spaced relatlonshlp to define a filler .
cavity between their internal surfaces for Treceiving
15 a displaceable ballast material to hold the _cdmpdnént
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
20 panel having panel fitting zones for use in rembvably
connecting it to a panel of a correspond1ng barrier
component to form an elongate roadway barrier having
at least one elongate outer surface which is

generally smooth and free of outwardly projecting

25 obstructions in the direction parallel to the length
: of the barrier; the barrier component having a lower =
zone for providing lesser ~impact resistance than a _ N

central impact zone of the barrier component during
vehiélé_impact therewith,_to combat vehicle _ramping,
30 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 along the length of the’ panel

during use and thus encourage re-direction of an
35 impacting vehicle along the length of the barrier.

In application No. 8328974 we claim a roadway



15 .panel connection neans for renovably connecting the panels
togetheL\‘ kN their | aterally spaced rel ati onshi p; each panel
having® panel fitting zones for use in renovably connecting it to a panel
of a corresponding barrier component to form an el ongate 20 r oadway
barrier haV|hg at least one elongate outeyqsurface which 1is
generally snot h and free of outwardly P oj ecting obstructions in
the direction parallel to the length of the barrier; at |east one panel

haV|ﬁ§ a central |npact zone having a greater 25 beam strength than

zone under i rrpact hf Y ampst
re-direction of an |%Fwwehl%ﬂref%ﬁ%ng “f"h@"l engﬁ?F‘Eﬁchﬁtd]rﬁﬁlel RAT LT
use by distributing domporerits Ceredibvakilyng ddrndsingl h ofo t heoposdd | rends

a |ower zone aIIow forcggeferenti t oII |n of the Iomer

vy on oo G A BRI, Ao S UBARNASS) ronguey
conponent s rem)vabl Lk(p:tf)}hnl:tectec?srﬂ{”%o pose adwa S“T[")f' eo;yanfie émg,_

formng an el ongat‘%e QR fhtuier V?Mﬁylmpw rgl‘e#dqiﬂahkl reP aT-"’-‘dlrect
roadway, the barriersthgrivgg velefcleraddmgi ngdinito domtsct npavéravithial | ghe

to redirect a st ray'ﬁ&rleﬁ/%l@&m r&:ﬂlﬁpsﬁ%“ agt Isi"ﬁ evt h, 5.:5@15 for
barri er component comp

r|S| n

fover “edges'on such & B AR R R o, ales B i aqrem?%ﬁ%ma
to define Ofil I%-rrfice miatertlipspaced rrelntionghirurtacadefing a
receiving a d| spl acefibllehaldasityntleetween 0 tlodik tirtemmadonsunt fares hefor

supporting surface a:rwcépvﬁ;@va o1 Sp TEEk Al § Oba T S6¢ NASE AP al | €BACold  the

energ%\/ durlng :L““%poneéi on the supporting surface and to provide a

medium for dissipating impact energy during use;
15 panel connection means for removably connecting the
panels together - in their laterally spaced
relationship; each panel having panel £fitting 2zones
for use in removably connecting it to a panel of a
corresponding barrier component to form an elongate
20 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 a central impact 2zone having a greater
25 beam strength than a lower zone to allow for
preferential  collapsing of the lower zone under
impact to combat vehicle ramping, and to encourage
re~direction of an impacting vehicle along the length’
of the panel during use by distributing impact force

30 along the length of the panel.
L : In application No. 8328975 we claim a roadway
barrier component for assembly on a supporting

surface with  corresponding barrier = components
-removably connected to opposed ends thereof  for
35 forming an -elongate dismountable roadway Dbarrier

.flanking a roadway, the barrier being deformable
under vehicle impact gradually to redirect a straying

6t



—¢onnecti on means for renovably connecting the panels 10 together1|1:,
their laterally spaced relationship; each panel haV|nggpaneI fitting”
zones for use in rempvably connecting it to a panel of a correspondimg”
barrier conponent to forman elongate roadway barrier having at |east
one elongate outer surfac é whi ch I's 15 generally  smooth- and
free of outwardly projectingg bstructions in the direction par al | el to
the length of the barrier; at |east one panel having a central. inpact:Z
whi ch is bul ged outmardly relatively to its upper and | ower zones to
constitute_a pri gy qpact zone for that panel during use. In
‘appl | ¥&highe cQpin 83%@77 thenewith.g; &ReunPaR%E SXoadway. barri er
conpr Fompgnant| ¢ompirtyish @o@p@ﬁemfsmwmblfyorcommte@rem to end, the
barri gh tn@rndowedclagaablon suemder suwaﬁli& ig@FEce? 1n gradual Iy to

el oo Ay S S ARG D S L

atre aII spac
% hei r ©P G§é’§e(5‘n é‘eéifp 15y surfaces defﬂ ne rfqﬁ‘i"lié’rg cavity between
t hei r ai dieplakesbikeabad last atatenradce.mhmgda ditep| acempmirertal | ast materi al

to  hghdenbNeuppeRensl! sut faea %waO%t Iqul&ef A i dnd i de a medium
for dh§§%g§é§qgﬁlngg%agﬁerg% gr gﬁiﬁln ¢ paneeIOf nqgapanel fitting

Zones connecC ad] acent bar r| er
35 EORpEREALT: aleﬁaﬁnfm FeRayaRd y r CRRRRFting itdre mneﬁgs at least one
1@ ongabgethewt dh theinf dateralfliyclspaded gerdatiionstsimot keacind - free of

out WaEQhEl Padi gt 'p&(izel ﬁtts:tlrﬂdﬁtddﬂé% ifdrt hsedi riget I&hm&y el to the

| engt onnegzrtlﬁn%arlrt' tp iSt o' aPaG r&s\ﬂor}%:.ar}g | ebarrz.er
component to form an elongate roadway barrier having \,)
at least one elongate = -outer surface which is

15 generally smooth and free of outwardly projecting

obstructions in the direction parallel to the 1length

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
20 . impact zone for that panel during use. _

In application No. . 8328977 we claim a
'dismountable'roadway barrier comprising a : plurality
of components rgmovébly connected end to end, the

-._barrier being deformable under vehicle impact

25 gradually to redirect a straying vehicle coming into
contact therewith, each barrier component comprising
‘a pair of laterally spaced apart panels positioned on 1_)

their lower edges on a supporting surface to define a
‘filler cavity between their internal surfaces for
30 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 K
" connecting it to a panel of an adjacent barrier
15 _component to form an elongate roadway barrier having
at least one . elongate outer surface which is
generally smooth and free ‘of outwardly projecting
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ane corrugation formation along a central i npact zone, bul ged
outmardiy relatively to its wupper and 5 | ower zones to forma
prpna?y i npact zone, which s arranged to be engaged by a vehicle
“during.inpact to restrain the vehicle front fromlifting after inpact. 10

15 20 25 30 35 M S - 35- 1. A dismountable roadway
barrier =~ conprising a plurality of conponents renovably connected
" end to 5 end, the barrier being defornable under vehi cl e i npact

;§Tadually to redirect a straying vehi cl e comi ng into cont act.

/therewith, eac*a, A3t Jons IR GUR I AN | el *G¥ghn

/ spaced apart %F |t|
supporting 10 G a@@ risr 'd@ﬁ r&ask PPPIePanE&v P?Vlﬁgtwégn leass; |
internal surfeoes corgugatigwei fioxgatizn dilomigac@ableentalalast impatodr i al

to hold the zome)Peltdled REwardl§ SHeRQtlivedy SWof 2GR s ARdpd0 aRiOVi de
a medign f&h %':S %%%fs' 9 fo;mla%t 8:%%&%\/ Axgac'lg z%%ee eglg—{l h p%’.l.e' 15

havi ng panel ge one cdn |ng
a panel of ﬁrré&ﬁé A ﬁPﬁéﬂe@oﬁﬁbﬁeﬂFhﬂﬁlﬁbrﬁﬂ&ﬁnéloﬁ@ﬁ@@ oéﬂMay
barrier havi ngrastredastheovehiclendaiont foromelifrimy after dmipalet. is

generally snooth and free of outwardly projecting 20 obstructions
in the directi-on parallel to the length
10
%
15
20
25
N\
30

35



of the barrier; at |east one panel conprising. upper and Iomgg panel .
secttons connected together with each section having at

| opast wone of that panel.-235 -A disnountable roadway barrier

accordlng toclaim1, in which the central inpact zone of each 30 -~
panel having such an inpact zone, is bulged outwardly relatively to its W
upper and lower zones to form _a prinmary inpact zone. 3. A
di snountabl e roadway barrier SEAdM8ing “to 35 claim1 or claim 2,
in which the central inpact zone of each panel having such- a zone
is  positionedar ehabm&ehxamet thBﬁQﬁly sua&&qrerandcbel\g&r QRES tao 36
place the ﬁfﬂggﬁﬁ ofgrgxhgﬁneg Q%mo%Q%R neconn te fll %P .
dlsplaceab t eri t hé regi onzof o e t 176 raI I mpact
zoned 5  ©Rd. Slshﬁﬁﬁﬁgﬁledegﬁwa?eﬁ maple ac@Bﬂﬁ ng ﬁﬁ?lq%ﬂ/(ﬁ
clains 1 timBackn gkhdhaddyh ¢ent reldiregcdct azonetiraypogit i oreddclte a hei ght
corres pO”%BHzHQ”Qh@E' Y:thTa%(i):t %ﬁe‘i@gﬁ%ﬁa OEaEhegFﬁ'i'tr%rerOf cQ:{)n@HﬁéhtOf an
average pa CP | un ro g r
accordi ng §§EB9§§1¥1§ a.PRiE P 12 S ai\lm I%% gdcen \ré%x; ﬁ) et%' zone of
t he panelPOFéthBFﬁfoPBedthﬁér pﬁ@Veﬁe eﬂ§§§st&ﬁbea toﬁ&ﬁﬂﬂqﬁﬁqﬁwlunder
|npaaD 15sGrfacd deenodeifiblec moadddy elrar ciasni tyac betoiesmn t dthediny
internal surfaces for rece1v1ng a displaceable
ballast material to hold the component on the
supporting surface and to provide a medium for a
dissipating impact energy during use: each panel
15 having panel fitting zones ‘for use in removably
connecting it to a panel of an adjacent barrier
component to form an elongate roadway barrier having
at least one elongate outer surface which is
generally smooth and free of outwardly projecting
20 obstructions in the direction parallel to the 1length
of the barrier; at least one panel comprising upper
and lower panel sections connected together with eagh
section having at least one corrugated formation
along one elongate edge zone, and with the or each
25 ' corrugated formation being overlapped to form a
corrugated central impact zone of that panel.
2. A dismountable roadway barrier according to g

claim 1, in which the central impact 2zone of each
30 panel having such an impact zone, is bulged outwardly

relatively to its upper and lower =zones to form a
primary impact zone. '

3. A dismountable roadway barrier . according to
35 claim 1 or claim 2, in which the central impact zone
of each panel having such a zone is positioned
relatively to the panel's upper and lower 2zones to

one* ur:f;

cor on al ong one el ongate edge zone, and with the or each”™
l“ﬂmm l“H m“““l)r mation being overlapped to form a corrugated
alc

e
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of -ofrains 1 to 5, i.n which the central i npact zone of the panel is-

reinforced. to increase the wall thickness of the panet—m—the
|npact Zone. 20 7. A di smount abl e roadway barrier accordj f

clains 1 to 6, in which each panel has an inturned flange Him!U ﬁﬂ"‘ﬁ”‘“
. lower edge to be directed myvardly_duri_ng use fo M| Bg =+
t he panel 25 di spl aceably on a sup tTng surface, each flange

bei.-ng such as to be capable of being engaged by ballast material to
restrain lifti ng of a panel under inpact during use. 30 8. A

di snount abl e  rogghgye 0O Né&lter ac&pr YGyiey O Gf AR, Wi ch furt he‘b
conpri ses panel I Q a n re vably connedglrﬁfEhe Hhel s
toggt her i ﬁ t heir ﬂfééér aly %tspai%?oi%?%ﬁe?%ﬁsrﬁ%lolﬁ% raterial gi skdurkhdl e
roadway barrier regiQnyQf RF a2heye|Hen@entralhhingaetictompanel connect | on

nmeans i s adapted to cooperate with panel fitting zones for use C
connecti ng the paple L e for g Bt AP0 c%ﬁfr hc ot .ﬁ‘g?vf‘b' ’
connectlng the p e gonponen

barrier corrponenij“;s}ée ‘%Laﬂtsm{ I}: 'd| = (S "R%b Fhr rimpact 3 zeRali ng

to claim8 or cldism @oslrfcm% edich a)ar?aIMnmnmpmwMgs gerdrEkly 0
limt its affect wigdn dheehitdigghet ridd ng:Hene campanersf argkgkef ©F Nd® aan
panel of the conppnaigdWddubntdr dhildie. A di snountabl e roadway barr|er
accor di ng i§ any
5. A dismountable roadway barrier according to any
of claims 1 to 4, in which the central impact zone of

s the panel is reinforced to provide resistance_ to
' penetration under impact. :

15
' 6. A dismountable roadway barrier according to any
of claims 1 to 5, in which the cerntral impact zone of
the panel 'is reinforced to increase the wall
. thickness of the panel in the impact zone.
20

7. A dismountable roadway barrier according to any

‘of claims 1 to 6, in which each panel has an inturned

flange proximate its lower edge to be directed

inwardly during use for supporting the panel

25 displaceably on a supporting surface, each flange

- being such as to be capable of being engaged by

ballast material to restrain lifting of a panel under
impact during use.

30 8. A dismountable roadway barrier according to
claim 1, which further comprises panel connection
means - for wuse in removably connecting the panels

together in their laterally spaced relationship.

35 9, A dismountable roadway barrier according to
claim 8, in which each panel connection means is
adapted to cooperate with panel fitting zones for use



of_clains 8 to 10, in which each connection neans “has at dceast one M
def ormabl e portion having a resistance to deformation ge ally <.

a f the 15 panels. 12. A disnountable roadway  * - .
bgPIMHMIIIMEm,LHH toclaim9, in which the panel fitting zones
conpri sk spadeds s&ts -of apertures _prqunate opposed end 20 S

regions of each panel for engagenent “by the panel connection neans. e~
13. A disnountable roadway barrier according to claim 12, in v
whi ch each panel connection means 25 conprises at |east one

connection |ipK remrebebl teoﬁx&eagngetwaenptalag1{§an<§bgfgeith%kggtaoarg§l?§£ hceme
end of the pai r _ n n ockin

i nk menber IOi nfelgzs)?%lﬂiég. %%Meé?%ﬁg.tﬁé g%glr?%%nt gtgl ethreoag\?/gyonﬁé‘rtri &P
according toPgP%}ﬁ1? , CPREGAPCRILAE PBEKARE prAPoReatsdapted to be
displaced in a direction extending transversely to the bottom edge of
the panelss duriog iAsedisnountdbldr i Beadwhdr BeRliedd 15ccogdjgbsnnqgtable

i . ding. . ai | 4, whi ch the
ok renber | ElpimeaCBECliin, 9 AR Clnddn Dkach Mefhed: conpection ) of

conpr i 2 conij _ -al
arms to cooperBfanHi tH ?ﬁ%hggﬁeF°fF%PFﬁgliéne§§§F°6neu§ﬁa of t Nehjaile of
~panels. 5 strikipg thenecompanest modddeforbingi er pacedr diofy thieo
claim 8, in cotpéhentag8liringandge. corinection  neans conprises a

bul khead,ganel havi ng opposed sides to be |
' :11. A dismountable roadway barrier according to any
of claims 8 to 10, in which each connection means has .
at least one deformable portion having a resistance i‘j
to deformation generally approaching that = of the '
15 panels. |

12. A dismountable roadway barrier according to
claim 9, in which the panel fitting zones comprise
spaced sets of apertures proximate opposed end

20 regions'bf each panel for engagement by the panel
connection means. ' '

13. A dismountable roadway barrier according to
claim 12, in which “each panel connection means

25 comprises at 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 lock the link member in position.

30 14. A dismountable roadway - barrier according to
claim 13, in which the locking pins are adapted to be
displaced in a direction extending" transversely to .
the bottom edge of the panels during insertion and =
during withdrawal. '

35 _ _
15. A dismountable roadway barrier according to
claim 13 or claim 14, in which the 1link member



i-er@aged with the panels. 10 17. A disnountabl e roadway barrier
accordlng to any of claims 1 to 16, in which each panel has an inwardly

d|re6Téd stiffening flange along its upper edge, and in Which each

conponent includes a 1id panel to close the upper end
faoy use. 15 18. A disnountable roadway barrier accordin f"mm"m:imgmﬂjm
_claims 1 to 17, .in which each panel sectd @8 has a plurali (o)

;Qprrugated formations whi ch are overl| apped to forn1the central

Thpact zone. 20 19. A disnountable roadway barrier according to any of
clains 1 to 18, wherein the individual panels of each pair are

substantial |y | fOFBEiSes 25 compgcting (iWydunt@yias r Gadmdpraddty eof
according to érmsmtp oongpsrate atilth dhelgeoelodd ttiiy zcefess erde  dre t he

acconpanyi ng dr uangE. +3e $air of panels.

5 16. 'A dismountable roadway barrier according to
claim 8, in which each panel connection means

comprises a bulkhead panel having opposed sides to be
engaged with the panels.

10 17. A dismountable roadway barrier according to any
of claims 1 to 16, in which each panel has an
oy inwardly directed stiffening flange along its upper
LS edge, and in which each domponent includes a 1lid
panel to close the upper end of the component for use.
15 '
18. A dismountable roadway barrier according to any
of claims 1 to 17, in which each panel section has a
plurality of corrugated formations = which are
overlapped to form the central impact zone.
20
19. A dismountable roadway barrier according to any
of claims 1 to 18, wherein the individual panels of
each pair are substantially identical. '
25 20. A dismountable roadway barrier according to
claim 1, substantially as described with reference to
\;? o the accompanying drawings.
30

35



