structures fegsuse eg in the walls and/or doors of safes, stro ngl
the 5 I'i ke security enclosures. Barrier structures prOV|ded for this 7,
pur pose nust- have a hlgh degree of resistance to penetration by a variety
of mechanical and thermal tools, and as the fornms of tool which may be
appropriated for attacks on such encl osures are devel oped so al so nust_the
Parrier 10 structures for resisting thembe inproved. In this regard
present invention is particularly concerned to provide a security b r
structure with high resistance to penetration by a certain cl assof

i ndustrially-useful cutting tool, nanely dianond drills, saws and S|n1Iar
di anond-ti pped 15 tools. The dianond drill is.a formof core dril

.(hol esaw) which typically conprises a steel tube having wel ded to one end
thereof a series of "teeth", the teeth conprising particles of dianond
enbedded in a softer matrix material. .These 20 drills are intended for
cutting hard mnerals, concrete and the Iike materials and depend for their
operation on the contlnual wearing down of the matrix material in the dril
tip by the work being cut so as continually to expose fresh di anond
particles. .Simlar cutting teeth can be provided on 25 the circunference
of a circular saw for exanpl e. Al -2- The present invention resides in a
security barrier structure conprising a substrate |ayer. onto which is cast
a layer of,security material; anchor nmeans extending fromthe substrate

| ayer into the nmass of the cast-layer; and at 5 |east one reinforcing
menber attached to the anchor neans

Security Barrier Structure

Security Batrier Structure The present invention.relétes to ba iegﬁgct =
J \%%3
é%r an

< The present invention relates to barrier structures for use
eg in the walls and/or doors of safes, strongrcoms and the

(5: 8

like security enclosures. Barrier structures provided for
this purpose mus£ have a high degrée of resistance to
penetration by a varleuy of mechanical and thermal tools, and
as the forms of tool which may be appropriated for attacks on
such enclosures are developed so also must the barrier

10 structures for resisting them be improved. In this regard.

" the present invention is particularly concerned to provide a
security barrier structure ‘with high resistance to
penetration by a certaln classof 1ndustr1ally-useful cuttlng
tool, namely diamond drills, saws and similar diamond-tipped

15 tools. .
The diamond arill is a form of core drill (holesaw) which
typically comprises a steel tube having welded to one end
thereof a series of “"teeth", the teeth comprising particles
of diamond embedded in a softer matrix material. These
20 drills are intended fo#.cutting hard minerals, concrete and
the like_matafials and depend“for their operation on the
continual wearing down Of the matrix material in the drill
tip by the work weing cut, so.as continually to expose f;csh
diamond particles. Similar citting teeth can be provided on

24 the circumforence of a circular saw for example.



so as to be enbedded within the nass of the cast |ayer; the or-each said
relnforC|ng menber conprising a tube generally aligned with the/pl ane of
thegharrier and containing a plurality of |oose elements having freedom t o'
perﬁé?wn 10 novenent within the tube with conponents of both rotation and

tramsl ation in'response to contact with a_potary tool, and arranged $o0 that
a cross-sectional plane taken at substantiality any position along the

| ength.of the tube intersects at |east two such el enents. 15 TH@r
el ements which are- contained wi thin the tube of .a said reinforcing nenber
may for exanple conprlse a pluralit s of are vely hard netal (eg

ro
tensile stedPf, PEEFSHT *PEG ar M A é&g8§|ﬂ8) ofeﬁFﬁb£YH% T Heferia
~arranged 20sgenetalrky cpapalilséhgt @ snbsamethelaped ontohehidchsisfcabe aube.

Such eIenenﬁ%ygﬁyoécge%%Fl%%:ﬁ%t@?@%&raLhQHOmeéQEabgﬁ£é§é fHE%# ﬁh@y a

di anond dri thus, assum n ari
penetrat ed sMbssARECOR2YIGE éﬁﬁpbﬁﬁﬁlﬁgsseEﬁth9 ﬁ%%%rl%ye§9tﬁk@nathe

exterlOrsoflgaq&hanenebq9469c§aq h@abéelateashea f8NPRE BRENHASMELRE Cut

t hrough part of the wal n& ﬁt %Sﬂ hhe relnf rci ng nenber, the ensuing
contact of BRe3€oikPaPfe§RR the Pa#&t? gtﬁ?l??sYlba%f¥f the

gener al cauoe ehede salidnretis faked nbo meabet econhei sbyg sa ghube cganéya Bly

sl oni ng_the e o HCRNdLEdUBle ShETBOLP, SaNB8 Clbhe Lo PLSVEN I 1O the

from bei ng cu ver since the elfenmts. are | 00se packed t hey
can al so re@dhwelGFYOpﬁé@mp§G edementtsuhavingsfueedon| tg qufqemthe t ube

and t her gy S%Emﬁﬁts%&QﬁﬂnVEQEathﬂgswh@htESm ohent§5ofeﬂgtﬂgr%9a£58hd wear
of the dr|IP fracture of - and ot her possi amage to .
t he drllllnénﬁaGHPﬁélaT&Qn in response to contact with a rotary tool,

and arranged so that a cross~sectional plane taken at
substantially any pos1t102 E}ong the length of the tube
intersects at least two detﬁ?reat such elements.
The elements which ere_contained within the tube of a said
reinforcing member may for example comprise a plurality of
‘rods of a'relatively'hard metal (eg tensile steel), ceramic
(eg aluminium oxide) or other hard material arranged

20 generally parallel to one another and to the axis of the
tube. Such elements may act to resist penetration of the
barr;er structure by a diamond drlll, in the following way.

ThUb, assuwning that the drill has penetrated the part of

the surrounding security material between the exterior of

25 tne enclesure and tne reinforcing member and has also cut
through part of the wall of the tube of the reinforcing
member, the ensning contact of the contained elements
with the rotating drill tip will in general cause
those elements also to rotate, thereby significantly

30 slowing the rate at which individual elements can be cut
or'preventing them from being cut at all. joreover
since the elemcnts are loosely packed they cen also
revolve or otherwise move about translationally inside the
tube and thereby set ap e*rong vibrations in the drill

W
w

leading to rapid wear of the arill tip and fracture of its



Inclusion of a nultiplicity of relatively small hard elenents of a size to
fit. Between tNoe teeth of the drill tip is also of advantage, such el ener
tending to snap off the drill 5 teeth-as the tool continues to rotate
the hard el enents trapped between its teeth. However, the inclusion of
softer and more malleabl e el ements in the tube of a said reinforci ng
meaber, such as nild steel ‘10 rods or the |i®¥, has al so been found to
ﬁﬁmrMeaﬂemn&,topmwnauaﬂwrewﬁmmngnmmm with a di anond
drill, although in this case the mechanics are sonewhat different. In this
case when the wall of the tube i.s penetrated the soft elenents, suitably

si zed for the pmegtdsandathgat dwsﬁmmatdmaﬁ do [thet detill 1dmed lnatolﬁefetha'he

dril| amtterite Wl dlod Nk GOLAY Y2 eGP AT 1 R es
Itﬁ‘\y MR erlfaal Pclhere S’p &1%“}?&‘

surroundi nghksecuri act he rotation
tool . Further mstfe & tedge &of thirt éieéqmrs tfﬂ@nd-eﬁ@ﬂi 10(5 Wb&r drid It s also

material of th%fjrdd\}ax{éh‘ijél rsﬁﬂ?ﬂ'e\ieﬂw tte‘?xd@.&o%% %Qa%“‘cdcffc't‘ﬂét d}lﬂrfpnd
particles tq cut the el egents; |nstead he r ul béﬁg action of the rotatl%i

drill on the eltSEh @s;dhe Food SPaddBuRs fo.rokate Mithy &haéelrdeleé@m
are used, for exmpped Hdtmeemyitseawerhiel ded to the tool and thus still
further reduce its efficacy. If the tool is W thdrawn 25 under these i
conditions the molten nmetal may become spread over the walls of the drilled
core and ther elfowsvemnnitheiinsdusiion oif tsiof tegolando more mﬂ:é.edxhp.teh edenents
has previousl y sqf igheGupd0 Je) aseqaae&dm'f's%eaagamag&w,es% 18°5e09

softer el enents re erred bove nay al so vant age ayer
security nmatlé} i¥ads sx é'é!q éd-kl‘?er & %smmeﬂmfeﬁn@h@affewe%a@er atiemptisng,

rrerrPeL Is are enherlgeshdtmation the FRAKTIrlagP mambded wi¥naay aeafmonld Wia 1anown
castapl e

although in this case the mechanics are somewhat different.
In this case when the wall of the tube is penetrated the soft
elements, suitably sized for the purpose, can get between the

15 drill teeth and between the drill and the walls of the core
which the drill has‘prepared in the surrounding seéurity
materidl, and thereby act to jam the rotation of the tool.
Furthermore these softer elements tend not to wear the matrix
material of the drill teeth'rapidly enough to expose

" 20 sufficient diamond particles_to cut the elements; instead the
rubbing action of the rotating drill on the elements
generates excessive heat and if mild steel elements are used,
for example, they may become welded to the tool and thus
still further reduce its efflcacy. If the tool is withdrawn

25 under these conditions the molten metal may become spread
- over the walls of the drilled core and thereby prevent

reinsertion of the tool to the same depth as it has
previously'drilled;

30 In some embodiments a mixture of the hqfder and softer
elements referred to above may also be of advantage.

_The layer of security material, so-called herein, within
~vwhich the aforesaid reinforcing members are embedded may in
35 general be provided by any phe of the known castable



- . v
-4- penetration-resistant materials customarily used in the construction of -
sec ri;-l.‘y encl osures, thus including selected concrete, netal awne el astoner -
ma ~als, wth.or without additional penetration-resistant constituents. ‘e
Ho or it is 5- within concrete security barriers that the inclusion of

‘these reinforcing nmenbers is likely to be-#~ the greatest benefit, and a

particularly preferred security material which, when used together with ...
such nenbers in a barrier structure according to the invention can provi de™
bal anced resistance to 10 a wide variety of forns of mechanical and thermal

attack at reasonallf jeASlhe d S tHrfe Imaft d¥i1sC icHis@ RS 109N el 1 P! es of
barrier structures aQQordlqg to the invention w'll_now_.be described wth
ref erence t o SORE SN i in ¢ oL I B ratMESHE 2 aitifgs 2ASHafHinch sediqfiked 1
i s a hori zonicehcxRtld ,Omeaitake nnd gt it walterdf la,safiehoort ha dridige
encl osure and Jjllustrating the general faqrmof barrier structyre; 20.. .
Fi gures 2a aﬁc‘}d}t}'%q'r é’s"%b‘.’ctﬁ P \fe@‘r‘ilis%zﬁntaﬁgnﬁd‘ﬁt?g %'51’ séichﬁéovﬁs"', Yo &
enl ar ged $cawdthiizk @onchrdeyisecunitgt vamnigrsethadf thei dharlsisipnenbahdos
use in the struyc n HH & sl 1 2NG: L QUERS nd Vibeé’é‘ﬁs :
simlar to F%ggﬁgr‘;c&q%ng{%of al secg)gne}{n%o?i.rreo:r??tg% rgéliérla%ef.scti ng m&*f te’r
Ref erring toarfgar Partiondes livs PRRRRF rehisequsddy) mokeriad whdiah.l when ch
defines the hesadecyethage wiftd RN HMDER) i aVbathileyr SGWARG A | ayer of
steel fibre-reinfaor.ced 30 %onc;r ete 2 with enbeddsd tbh%rel'n a serjes of

2 t On <can proviae a

el ongat é ggpording to e inventl anced resistance to

10 a wide variety of forms of mechanical and thermal attack at

»

' reasonable cost, is steel fibre-reinforced concrete.

_Exaxﬁples of barrier 'structures éécording to the ilnlvention
will now be described with reference to the accompanying
15 diagrammatic drawings, in which:

Figure 1 is a horizontal section taken through thé wall of a
safe or the like enclosure and illustrating the general form
of bzrrier strudturé:

20 _

" Figures 2a and 2b are respactively vertical and'horizontal.
sections, to an'enlarged scale,.taken through a first
embodiment of reinforcing member for use in the structure of
Figure 1; and
Figurés 3a and 3D are views_similar to Figures 2a and 2b of =z
second embodiment of reinfOrcing member , o

Referring to Figure 1, there is shown a mild steel backing
plate l.(whiuh deiines the inside surface_o} the enclosure)
to which.is'sccured a layer of steel fibre—reinforced

30 concrete 2 with embedded therein a series of elongate



f ei nf or ci ng* nenbers 3. "Rows of steel anchors 4 are wel ded to the back plate
1 to extend \gyo the mass of the concrete |ayer 2, 'and the reinforci
gepbers 3-are wel ded to the anchors 4 so as to lie generally in the @"
of the barri-er 5 structure and transverse to any expected line of att
thereon.. The primary purpose of the nembers 3 is to increase the
resi-stance of the structure to penetration by-a diamond core drill,

~ alrhough they may of course simlarly act to resist penetration by other
types of rotary tool. 10 Figures 2a and 2b show one form of reinforcing
menber 3 which can be used in the structure of Figure 1. It conprises a

tube 5, typi Cal Eler SPPerevs ICB3tRRI GndRBre0nat airei m@med to
smal | nunber ’1 %rgé%#giﬂ%%& Pbrar allel rods 7, .15 eachﬁ;x%f‘ndl n hrough
d

the full Iengt H‘—‘f@ﬁ b#@tﬂb@teme"@ REtend intq e mass
steel . Three S%é@dﬁ a4 8a mwreihfcmcﬁtggmea&ersadhamegdadtm ctéde

di anmeter of 7mm e inside anmet e t I

There is thus s‘?ﬁ‘yf“&’r’én QR Witth 99 e{g]blylg'nf oltlr%%t g’é'lg"(ril‘odg’fgg‘ﬁ){%t not oneir

to rotate arpunstibeturevand espatsversaxes I expssted ddne sfoattack

i ndependént |y i f}?]el_ hgo,lla édéfmfroy%%@m A thfd MHeRie2@ER! {isS to J.ncrease
anon wal |

encount er ed by cutting through the_tube

the rods will Mrmmt/am% R el S/?W‘é‘i‘ér%rﬁ%rpwré&i%‘nb&‘ L) ﬁ’ea&mq

25 tip_to slow o preveni, tgﬁtﬁédl%ﬂl {f;m@yn tdmg:ddleser Qd.ﬁul&lid.yt @cpaid the
tool. Turning to Figures 3a and thes rmof nforcerrent 3in

whi ch the tube BG$§SbaE%%ﬂt¥%?b?@h‘B\ﬁt°W?ﬁ %ea? t|°§1 | t

random y-origgtated rods or needles 9 of a rel atlvely sof t and mal | eabl e

Coeomar Ty eSS Rhe ke "8 258 SAGT 4R CEoSL U Yot AR il i
| engt h whi ch | scahilgathyedets thansthmtm@rcrﬁill’lmmt]er &t pomardiasha 5,
eg 15-18mmin a, g0aEt UPGH; 18y " §ESmP18" Steel, capped at each end 6 and

containing a small number of loosely-packed parallel rods 7,
15 each extending through the full length of the tube. The rods
7 are. typically made of tensile steel. Three such rods are

shown in the Figures, each having a typical diameter of 7mm,
with the insidé diameter of the tube 5 being about 20mm.
There is thus sufficient space within the tube 5 for the rods
20 7 not only to rotate around their own respective axeslbut
also to move ébout independently in the lateral sense. When
such a reinforcement is encountered by the tip of a diamond
drill cutting through the tube wall 5, the rods will
'éccordingly rotate and vibrate under the action of the drill
25 tip to slow or prevent the drill from cutting the rods, and

to spoil the tool.

Turning to Figures 3a and 3b these show a form of
reinforcement 3 in which the tube 5 is packed thrdughout with
30 a multiplicity of randomly-orientated rods or needles 9 of a
relatively soft and malleable metal - eg mild steel of a
grade from which ordinary wood-fixing nails are customarily
mada. These rods typically have a diameter of 1-1.5mm and a
length which is slightly less than the internal diameter of

35 the tube 5, eg 15-18am in a 20mm tube. The rods 9 are



i
- 6- therefore of a size such that they can adopt any orientatioen wi thi‘'n the

tub .and are small enough to be able to pass out of the tubeswhen the _
| at \i s penetrated by a di anond dréll tip. Elements of this type -]
fru te the action of the drill 5 in a somewhat different hanrer to the

harder elements 7 of the ‘Figures 2and [err] enbodi ment*, as previously
described. That is to say they tend to jamthe rotation of the tool by .
getting between the drill teeth and between the drill and the walls of t he'’

core which it _has.prepared in the t and .can an .becone
wel ded to th"'eh‘d'F?‘r‘? %n‘# DrE2S %&b?%eaet %%%lcr?@ntadgqpt o acf rfﬁébt]r%?‘rber
3 the. tube vitisiditiedudd IS adehente sfald shnougy toobm @bltdgigassta
rods 8 9 of G aure A Il ol S GRS ndigdt s By w"“q“"s‘*rustrate

of a grade from masonry nails are ma hese c n act t

the drill bytmappﬁlr@neﬁtq q sth«eﬁet#mmeﬁmsrﬁe’%@@r actdeshohHdhedrihe

rotating geefl, i dormsleidd Qik Epemi at:h&fh@:“d:d/'tl?{eatﬂa&@é&' tlidhdiies (1 RGramdd A
m xture of mld stee] and haxd | .rods thin the sanetube5|s$lllso

possi bl e i n f déte tO-FIRS a?lc"d’rfjm ‘?%33’1"5’%% @ﬁf é’Ete"t’t?“tsr‘?'é’ fg59ribg
this case a Tt OLoftappyp iyt eland to i jan hen tiokatd oof dm&.lfwfttcﬁ:rl ang

har der el ement S %?s be&peefrgt r}hectaurrjte}'elbgar%éhct%;% lb\éhef fi ca %I OUS.; ¥ 5 & Utﬂ“ ng

to Fi gure 1, 9gt- e S Sths-of Bithots
are first werakls tof tttee bemke pitateh litahs prepaired E.mftltme:qma[ﬂx%cﬂ-ayer

rei nforciyg i’rergneé Seah Mo I}ggpg}@l g’iﬂtﬁ& tttg,e %claq.rﬁ]ﬁ r@e % abricating

this 30 assenblythe platells as ed vmt re-usa d structure
(not shown) to define an.appropriate cavity for the

In another embodimant of a reinforcing member 3 the tube 5 is
filled witﬁ:;lements of a similar fgrm-to the mild steel rods
. 9 of Figure ¥, but in this case the rods are of hard steel eg
15 of a grade from which masonry nails afe made.. These can act
to frustrate the drill by ehapping off its teeth when the
rods are caught between the rotating teeth, in addition to
rotation and vibrating within the tube. -

20 A mixturc of mild steel and hard steel rods 9 within the same
tuba 5 is also possible in order to give a combined resistive
ef ect to the drill. In this case a ratio of approximately
2:1 in the numbers of the softer and harder elements has been
found to be particularly efficacious. : .

Returriing to Figure 1', to prodf:ce ‘a structure 6f the type |
shown the rows of anchors 4 are flrst welded to the back
pldte 1 and the tubes 5 of the prepared reinforcing members 3
are then welded to the anchors 4. After fabricating this

30 assembly the plat° 1l is assembled with a re~usable mould
structure (not shown) to define an appropriate cavity for the
) layer-2, and the wet concrete mlxture with dispersed steel
fibres is poured in. When the concrcte 2 has set the p’ate l

and mould structure are separated to leave the barrier
35 structure as shown in Figure 1.



~in. Wen the _concrete 2 has set the plate | and nould structure are N
:separated to | eave the barrier 35 structure as shown in Figure 1. o S
he concrete thickness is typically 150nmwith the reinforcing nenbers 3 at
a typical depth'of 105mm fromthe ext erhal concrete surface and pi tched at
- _no nore than 75mm apart so that any core drill which is adapted to forma 5
“Lhandhol e" size aperture will encounter at |east one of the menbers 3
before the barrier structure is penetrated. Advantageously the spacing
bet ween adj acent pairs of reinforcing nenbers 3 is irregular (wthin a
maxi mum speci f Tieel comenstentizbcityeis i ksl typical kw 150w sich Hdhe o
difficulty of predicl t Lofor ﬁﬂg.g&& r LB U SdRlCthé N
addition to ,pe‘?{'g'rq#ns#fg%eﬁﬁ%%?o% %?n?gﬁsl{st_i nﬁ theﬂdide)lfrTr]Dln%ﬁari | | o,;rot her
rotary tool s aextexmahteenapsie,suhtaqs and rﬂ’d'f“g'!eri’g e R ore ap /omm

tzogefjhef Wf]Eh &%&rﬁ%@oﬁﬁaé iRy n@éﬁéadﬁilhenﬂi&f}egié_tadaxftédletd]fofmmt& | ayer
and to offer _high resjstance to separatjpn of the concrete fromt
backi ng pl aPe 1! eher ndtae ‘EKPI"er”EJ"é’lpee o‘f’lisf eeé?c‘?‘?’g‘reer r qr rﬁ%arscteré% $“ﬁe the

‘1 ayer .2, and the wet concrete mxture with dispersed steel fibres is ioured

concrete of theehByes 2 beparédsthe gha?bieensttuwcturenig penetihwtedncr et e,

so that if a dfanon LillqdS e . . e the. : a
rei nforcing ne ‘é?ngag?&\f\né# %@édg?%g%ﬁ?[@%%@d%t aJcle t ﬁ_e p?r%i;f)léfdri 'l ed
core fromthe reimEadeingfmeneecondrisecirsgarlan briddiin @ Jea¥iméBess to

the menber 3 w et 58T 80k bEh; & Ak HefRdl e.
This difficul ;MZE’ ?ggﬁéﬁoﬁﬁﬁzﬁgﬁg‘;&ﬁﬁ%ﬁ’ﬁﬂﬁéﬁ%‘f‘ﬁ??ﬁ:%ﬁ%
b : ai,

consi dér abl d 0d@HERLARE RYnOfhBre@YLELiDg . the ERIRFOT (MRt RO ?ﬁ%g% hgr"m the
rei nforcenment sgdeside. _ o -
In addition to performing the function of resisting the
diamond drill or other rotary tools as indicated above, the
15 reinforcing members 3 serve'together with the anchors 4 to
maintain the integrity of the concrete layer 2 and to offer

high resistance to separation of the concrete from the
backing plate 1. Furthermore, the use of steel fibre

- reinforcement in the concrete of the layer 2 imparts high
20 tensile strength to the concrete, so that if a diamond drill
is used to penetrate the concrete up to a reinforcing member
3 it will be difficult to detach the partially-drilled core .
from the remainder of the concrete layer in order to gain
. access to the member 3 with different tools to which it may
25 be more vulnerable. This difficulty is compounded by
providing the reinforcements 3 at a considerable depth within
the layer 2.  Moreover, by associating the reinforcements 3
with the anchors 4 (which extend to within, say, 35mm of the
ou_i:er surface of the layer 2), it is likely that any
3opartially¥drilled core which reaches a member 3 will
-encompass the outer end of an anchor 4 and thus the core will

" be retained in place by this means also.



- A barrier struct

with the anchors 4 (which extend to wthin, say, 35mmof the outer surface B
of the-layer 2), it is likely that any 30part|ally drilled core-thich

reac a menber 3.will enconpass the outer end. of ;an anchor 4 and thus t hewd
core | be retained in place by this megans al so: = 8-
- CLA 1..  A‘security barrier structure conprising a substrat e | ayeér.

onto which is cast a layer of security material; “IIl“““l‘tmnu muﬂ
extending fromthe substrate |ayer into the mass o and at
| east one reinforcing nenber attached to the anchor *meéns’ so' as to-be
enbedded wi GkiddMShe mass of the cast |ayer; the or each said reinforcing
menber conprising a tube generally al i gned 10 with the plane of the

barrier and contalnlng a lurality of elenents haV|ng freedog1 ﬁerform
movenment wi thi n Ph&SCHBE PﬁrE&ﬁ%oﬁ§HP§t8Feb89WPF6F PEoft §HBSEFRREl ation
I n response to caayaet onitbhwaichi dsy casel a dAagear pEngedusdtyyhmaterial;

oross: seqti onal Rhafs,! Akeledexlinaing BUBR 206 2bbie20YPOALLEORAELONG the

| engt h of said tube Intersects at two separate suc
barrier structur&hgctasg f§ sbecpaﬁm layrercprpdaasaleasti Aner EPABLRERDEE

conprises a tubemenbl? BitRdchedOto thePhuthbir! e@hs 885asf tbabd embeadad
arranged generagké garallel to 02 é’?‘nother nd to the axis-of the.tube. 3.
I

hin.&hg 7§s880° i faﬁﬁe BYRTA EHP(OFPAFBr ERAG nenber
conprises a tuber@ahfarauﬁg fetiber compulisiphi ai tyubef genekhlticatnynedf

T o) A o Uiespe SYARRLEY s HARUAE TR erbatfiRbei AR el ©
el enment s of hardoﬁagépmghts hav1ng freedom to perform movement within
the tube with components of both rotation and
translation in response to contact with a rotary tool,
© and arranged so that a cross-sectional plane taken at
15 substantially any p051tlon along the length of said tube

e laa.f'c.» ¢e

intersects at least two dxffgrent such elements.

2. A barrier structure according to claim 1 wherein a saigd
reinforcing member comprises a tube containing a
20 plurality of rods of hard material arranged generally
parallel to one another and to the axis of the tube.

3. A barrier structure according to claim 1 wherein a said
reinforcing member comprises a tube containing a
25 - multiplicity of small elements of malleable material.

4. A barrier structure according to claim 1 wherein a said
relnforclng member comprises a tube containing a
multiplicity of small elements of hard material.



-rei nforci ng“énber conprises a tube contai nimg=amottipticity-of s

';.'-9 5. Abarrler structure according to claim1 wherein a said ’m@
igfenents sone of which are of : mal | eabl e material and others of which of

hard 5 > material. 6, Abarrier s ructurmmmmu““ﬂlum Ay, one of
claims 3 to 5 wherein said small el eneRts are bds of a
length which is Iess than the internal cross- sect i‘ondl ' di mensi on of

""wdid tube. 7. A barrier structure according to any precedlng cl ai m
wherein a sai.d reinforcing nmenber is enbedded within the mass of said cast
| ayer at such5a dept hawiriBknsthactube according thaxrldimils wiessin t swwidl

substrate |ayer théalheokegneua&abéyréaﬁﬁrpée;h@ C5¢ dWB{inthg a A barrier

structure according to any preceding clalmwherein a sald anchor neans
extends from sai d BUpsipaieidvy of smallcplemprts RoBRRE Hhich ARARE | ayer

- to a position signmhitaably heyenilaltan@ostiérd of Wik Hmntot hargai d
reinforcing menber. 9. . g barrier structure according to any precedi ng
claim 25 wher 8AEaR *security material is steel fibre-reinforced
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7. A barrier structure according to any preceding claim
wherein a said reinforcing member is embedded within the
mass of said cast layer at such a depth within that

15 - layer that it is closer to said substrate layer than to

the outer surface of the cast layer.

8. A barrier structure according to any preceding claim
wherein a said anchor means extends from said substrate

20 layer into the mass of said cast layer to a position

significantly beyond its positioh of attachment to a

said reinforcing member.

9. A barrier structure according to any preceding claim
25 wherein said security material is steel fibre-reinforced -

concrete,

l0. A security barrier structure substantially as
~ hereinbefore described with reference to the

30 accompanying drawings.




