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‘| nprovenents in or relating”to filling in a hollowin the ground The

invention relates to the filling in of a hollow in the ground, for exanple,
aq Q\Fy More particularly, the invention relates to a nethod of filling

in a hollowin the ground and to a facing providing a snooth faca 5 (,fion §
‘a side of a hollow. is sonetimes necessary to provide a facing for a
ground sl ope. For exa ﬁrdxiems)eiﬁ‘e&lﬁsfé‘]fé/ti& ptEcS’Vfijﬁi%E vel I's of a
quarry, which are usualTy rrregular, acing before the quarry is
filled in. 10 A | ayer of pl astisa rreépm‘allﬁugme@@g\get hyl ene can then be

‘laid over the bottomof the quarry and the facing to prevent contami nants
frommaterial with which the quarry is filled, fromentering the water
course. Wthout a suitable faC|ng t he: plastlcs material would be 15
likely to be punct (fhel. irGenteivn arslates Hoolsthéd Hidlihqgim éfica rigpibowa
sl'ope involve building formwrk generally of steel or timber at the

requi red angl eimadihe egrrouns t Heoxs | expampled dofeRrKy ¢ heidre rparkicwlanty,
position whilst the gap 20 - between the formwrk and the s|ope is filled

in with a suittdhs dnveniien relatemdio A PrEWERE Fikking ime obf?ﬂv%‘h‘?l onal

met hod: the formwrk is heavy and unmneld and is, thus-diffic Lht
posi tion corre‘(ﬂ IShe groupdy ARA t az facing providing a smoot face

5 | for a side of a hollow.
It is sometimes necessary to provide a facing for a
_'ground slope. For example, it may be necessary to
prov1de the walls of a quarry, which are usually
irregular, with a fac1ng before the quarry is filled.in.
10 A layer of plastics_material such as polyethylene can
then be.laid over the bottom of the quarry and the facing
to prevent contaminants from material with which the
qnarry is filled, from entering the water course.
Without a suitable facing the plastics material would be
15 likely to be punctured.' | | |
&J_ | - Conventional methods of building a facing for a
| slope involve bnilding_formwork generally of_steel or
timber at the required angle adjacent to the slope, and
holding.the-formwork.in that position whilst the gap
20 between the formwork and the slope is filled in with a
. | ' suitable material. A number'of problens arise in the
| conventional.method: the formwork is heavy and unwieldy

and is thus difficult to position correctly; a crane may
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even be required to install the formmork. Walls of a quarry are often not

straight and each tine the direction of the formwrk has to be altered tbe
construction beconmes especially conplicated. Furthernore, the known &%.*/*
arrangenents provide a facing havi ng_a,rough face which tends to’ punctufé

- the lining, which wll aIIom1contan1nants to penetrate the facing-fromthe -
with which the quarry is filed. A further arrangenent that. has .
been propogeéni Be lfequfBed 289iA36aL0TBRES 86rARoRk] ANERTES! oFNawhi ch’a
i s sandwi. ched between vertical -

and outer as@ahtsy epehotebh hetngtiaight ahdsktaekedigabthasabescagoni re

mat eri al

| ayer of

i nper neabl e "pl astics materi al

netting sides. The gabions are, however, heavy and unwieldy and it _
necessary ¢f the formwork haertbebelamtéaédlthéloongtfoctibn pl astics | ayer
before placing it against the wire sides of the gabions. It is an object of
t he presenbecqmeﬁteapecoa®1Mvcdmpéln§thdd oFuptberupng, atheckngwhor a

slope and a slope facing, which avoid or mitigate the groblens referred to'-»
a%ovearﬁeéﬁﬁmeﬁﬁstBrPHédﬁnﬂeﬁPFéﬁgthéVéngsaprevgbe

agenwhieh of -

S

f||||ng in a hollowin the ground,in which,a Iurallix | i ght wei ght

faci ng uni t€ndetpoBIRFEHES Gbﬁrlénépae whicheWhdt| 8
face to the 2

ol 1 ow i s Fentemifnne, fio keBerxate, fBSl Fgthg, mg‘ﬁﬁﬁgm?

ed _over t

poIIutantswiéﬁn%ﬁgghfkhglagag§§e&gaklie&o

10

15

20

25

A further arrangement that has been proposed in
GB 2 239 036 comprises an arrangement 1n which a 1ayer of
1mpermeable_plastics material is sandWiched between_”

vertical inner and outer'walls,'eaoh:wall being formed of

stacked gabions having wire netting sides. The gabions

are, however, heavy and unWieldy and it is necessary to
provide a protective fabric lining for the:plastics layer
before placing it against the wire sides of the gabibns.'

It is an object of the present invention to prOVide

a method of providing a facing for a slope, and a.slope

facing, which avoid or mitigate the problems referred to
above. | |

According to the 1nvention there is prov1ded a
method of filling in a hollow in the ground in which a
plurality of 11ghtweight facing units are pos1tioned over.
a side'of the hollow to provide a smooth face to the

side, a liner is placed over the smooth face and the

the transfer of pollutants from the filling material into

th fﬁce and the
ErfP nsfer of

‘hollow is filled in with material, the liner obstructing '

inner

©¥ provide a snooth
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-3- the side of the hO||OM/ As the purpose of the liner is to obstruct the
transfer of pollutants fromthe filling material into the side of the
hol | Qws. the feature that the facing 5 provi des a snmooth face is
‘advantageous, as the likelihood of the.lin§ _being pierced by rough or
protruding parts of the facing is greatly decreased, and thus transfer of
pollutants is prevented. - The liner may thus bé laid directly on the snooth
face'™w thout thgengedef 88 8hdOnolPb@tective layer. Because the facing
units are |ightweight, they can be carried and positioned by workmen

wi thout any need foAsmenBapuegbsai d¢ the pofkti 98I 86 ebstiacki ghewei ght
facing units over the side of the hollow preferably conprises the steps of

15 positioni bgansfersoff poiligtantk &romhehbofidling mhtegidd dhtiohe

hol ow, and building, in a plurality of steps, a facing that extends
upwardly fromthe sidet ofatheghohilow,etibk Geatheepthadl the dacdhgps
conprising positioning a further facing unit on top of, and in interlocking
20 engagénenprﬂﬁtﬂesaaf§@Pﬁ§huﬁapebéﬁoﬂdva8§é§§§§5bhésuﬁhﬁs1ﬂ#ﬁéﬂh@@ﬂ it
IS possible to EFOVIde.a facing inclined at an angle to the vertical which
can increase c®fsther Abnert heing| piereedt ¥ papghoPrt RECKEMAIRT: BaBESTi | | ed
inwith material. Furthernore, where_a hollow has sides_ inclined 25 to

the vertical . Phet P&cFﬁ&lﬁgn1ﬁegSGPF§YsGS§F§ﬁ§PQPI?nﬂaFQPﬁeFrPBsFﬁg §Fdes
of the hol | ow The (acind;1my. 830,05 bubhL Y8,3k"BLY EAU.6SVA5hY

steps, w thout pp
L directly on the smooth face-withbut the need for a

10 protective layer. Because the facing units are -
'1ightweight, they can be cafried and positioned by
workmen without any. need for mechanical aid.

The positioning of the lightweight facing units over
the side of the hollow preferably_comprises the steps of

15 positioning a first fécing unit at the bottom of the side
of the hollow, and building, in a plurality of steps, a
' facing that extends upwardly from the first facing unit,
each of the plurality of steps comprising positioning a
further facing unit on top of, and in interlgcking

20 engagement with, a facing unit below.  Because the units
interlock, it is possible to provide'a facing inclined at
an angle to the vertical which can increaseJconsiderably'
the volume of the part of the hollow to be filled in with
material. Furthermore, where a hollow has sides inclined

25 to the vertical, the facing can be built substantially.
parallel to the sides of the hollow. The facing may also
| be built up simply and securely in steps, ﬁithout the

need for complex suppoft structures.



need for conplex support structures.: - The facing is preferably spaced
fromthe side of the hollow and the gap fornmed between the facing. and the,
side of the hollowis preferably filled in with material as the facinguks -
built upwards. Were the side of the 5 - hollowis inclined to the '
vertical, it is especially advantageous to build a facing al so |ncI|ned to
the vertical, preferably substantially parallel to the sides of the hollow,
since the anDunTheffsaiﬁglas preférablypgspacédefgan thévetdet OF thelng and
the sides of the 10 hol | ow, which material nust be.inert and

uncont ani radklow cand behei gapi ferpednbetweenotheefatingeandi bheart of the
hollow to be filled in with material can be maxim sed. Furthernore, it is. -
unnecessargide efippoethohkovaisnprefenablivli fibhed tongitbamatiexialctures
“during the filling in 15 of the gap between the facing and the slope.:

Bef ore eac®s okhenbagingalsihubltsupgardse gﬂbeFErﬁBG His ﬁe@ﬁ the facing and’
the slope is_preferably filled in with material., The g referably '
filled®in BpPt WB}%r+%?léﬂﬁ§tEﬂtF%?lVe¥51?ﬂ%'IéVer ofSP El?ﬁ Y of "t he

facing, and,?20 tad re|n£0r0|n ref rabLﬁ iald o] he top of the
filled in PAPEN-3HEOVE| ?O?E? ﬁa ad] ?cA By 1BE X ﬂe €geogrid (a mat

n the forgeof g, eg,'r-g{fg,é%gl %gﬁsésﬁeigmnga§giiefn909£ﬂ@ugfaegﬂt erial),

provi des a
of the hollow, since the amount of material for filling

in the gap between.the'facing'and'the sides of the. _'-n C} 

10 hollow, which material must be inert and uncontaminstéd, |
‘can be minimiSed and ths'voiune'of fhe méin'part-of ‘the
hollow to be filled in with material can be max1mlsed.,h
Furthermore, it is unnecessary to support the fa01ng w1th |
additional complicated structures during the fllllng in

15 of the gap beﬁween the-facing and thessiope. ‘Before each.
of the-plurglity of stéps the'gap'formed between tne .
facing and the slope is preferably.filled in with;~
material. The gap is preferabiy filled in with material
substantially to the level of the top of the fééing,~and_

20 a reinforcing mat is préferably laid over the top of the.
filled in gap. The reinforcing mat, which may be a sheet
of geogrid (a mat in the form of a'flexible_grid for
reinforcing soil and granular méterial), pnovides-an

anchor for the facing.
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-5- ,he regi on adjacent to the side of the facing renote fromthe slope is

preferably also filled in-with material. The interlocking engagenent
bet wagn- t he facing units 5 may be of the tongue and groove type. Adjacent -

facing units are preferably held in interl gcki ng engagenent by a | ocking
menber which . is interposed between and interlockingly engages each facing

unit. As the |ocking menber is separate fromthe facing 10 units, it may-

"be made of a materi al

the facing units may be made of a weaker material, thereby enabling the
cost and wei ght of The fegiog adjjasent be tbduséde dliethecifaging pembteabl y

arichored by neans of a 15 plurality of tethers, one end of each tether
bei ng anchoredfrﬂmthbenﬂiePEaRSmPrﬁfﬂhathtﬁésgaﬁl&éﬁdeén whshf aci ng and
the side of the hollowis filled. Each tether
ot'her end to tAatektahg at a junction between adjacent facing units.
tether is 20 _
met hod of retaln|ngTPﬂelPEEFﬁﬁckhnghﬁﬁgagﬁﬂﬁnﬁrE@Eﬂgﬁﬁgthe fB°1BgchFﬁ§,

t hus prOV|ged n

C

15
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20

preferably secured to an interl ockin

ayhge OES£ Ln&ﬂg ggahgroove type.

Adjacent facing units are preferably held in

 interlocking engagement by a locking member which is

 interposed between and interlockingly engages each facing

unit. As the lbcking-member is separate from the facing

units, it may be made of a material having especially"

good stress-bearing.properties and the facing units may
be made.of a weaker material, thereby enablihg the cost
and weight of the facing units to be reduced;

The facing is preferably anchored by.means of a

plurality of tethers, one end of each tether being

‘anchored in the material with which the gép between the

facing and the side of the hollow is filléd. Each tether
is preferably secured at the other end to the facing at a

junction between adjacent facing units. Each tether is

- preferably secured to an interlocking member. A simple

method of retaining the facing in shape, and preventing’

havi ng especial |y good stress-bearing properties and

Is preferably secured at the
Each

i's



may be adjustable, allowi ng the shape of the facinng to be adjusted. Once
the hollow has been filled in, the facing is held in position by, and - :
bet ween, the material filling 5 the hollow and the materi al f||||ng tgg
gap betmeen t he faC|ng and - the side ofgthe hollow. A-portion of the

reinforcing mat may be positioned between interlocking parts of the’ facing

units. Usually, a plurality of first facing units are 10 p03|t|oned S|de by
side at the bottom of the slope and each of the plurality of steps :
pref erably conprises positioning a plurality of. further facing: unlts on top
of , and |nbuokb1hgpklsgtnugageuendedAthThéatengluM|of théotethdhe size of
the faci ngs that can then be provided 15 is unlimted. Facing units:

posi t i onednay deebgdiusgibable, pablevihyythe GhﬁE%toﬁrthﬁdf¢GEBQ|h@eb@ocklng
engagenent with one another. For exanple, there may be a plurality of

| ocki ng meadsvstedeh oncanthe hajlgeshas beentfilde akpngtgﬂlfécbﬁgltloned
side by side and_af |east one 20 facing unit i medi at el g}above or bel ow

said at | ehStheld %’&c?ﬂﬁl'ﬁh?{‘sby' ang_behueen ncthaglaters sgl%lle%ral ity -

f st f b t th
?acz géfzcgﬂ? ggfiéﬂggﬁq ggégkﬁrlgﬁ f%ii&ﬁ%ugﬁgt9$Bég$ﬁ¥g$?n€$ iggorender
t he faC|ngf ggg&vgg Stﬁe 2i éeggn£hgohofigggs paSsing t hrough the facing.

A portion of the reinforcing mat may be positioned

between interlecking parts of the facing units. o '1 W

Usually, a plurality of first facing units are
10 poeitioned*side by side at the bottom.of the slope_and
each of the plurality of steps preferably cemprisee
positionihg a plﬁrality of-fufther facing.unite on'top .
of, and in interlockihg engagement'with facing units
below. The size of the facings that can then be prov1ded
15 'is_unllmlted.. Fac1ng units pos1tloned ‘side by 51de are .
preferably in direct or indirect 1nterlock1ng engagement
with one another, _For.example; thereimay be a pluraiity“ ;~.;'F.
of locking members each of which engages.at least twd'
facing units positioned side by side'end_at least one
20  facing unit immediately above or below said at least two o

facing units.



According to the invention there is further provided a facing providing a-
snno{h face for a side of a hollow, built froma first, |ightweight facing
unit,=a plurality of further |ightweight facing units extending upwardly 10
fromthe first facing unit, and a liner of.,inpervious material positioned
over the snooth face. There is preferably Turther provided a | ocking nenber
for retaining adjacent facing units in interlocking engagenment. The | ocking
menbér may conprise 15 a tongue and each facing unit may have a groove for
engagenent with the tongue. Although reference is made in the specification

‘to a slope suggestiTigethdhet hRaf agbiirisSei achlacslivyt b yeripsabsf as will
‘ndrmal ly be the case, the "slope" may 20 be vertical. -8- The first
facing unit priafpsebigusonptestal p bask seeipobeing pbaxced enbsthe portion
and a facing portion in interlocking engagenent with an adjacent facing
uni t. The faciswogthtface padjacebtytbasandt operbapping, i théi peeviousto t he
bottom of the base portion, thereby determning the angle at which the
faci ng extendssteipii VEhe ol iher pcanonenderhbheafachngt fmpervidusnted for a
conpl.ex support structure for retaining the facing at a desired angle is
t hereby rehoveRrevient pollutppts pasgingi thraughbbheofagdngs a | i ght wei ght
According to the invention there is further provided
a facing providing ‘a smooth face for a side of a hollow,
\o/ built from a first, lightweight facing unit, a plurality
of further lightweight facing units extending upwardly
10 from the first fabihg unit, and a liner of impervious
material positioned over the smooth face.
There is preferably further provided a locking
member for retaining adjacent facing units in
interlocking engagement. The locking member may comprise
15 a tongue and each facing unit may have a groove for
engagement with the tongue.
Although reference is made in the specification to a
slope suggesting that the facing is inclined to the

vertical, as will normally be the case, the "slope" may

20 be vertical.



plastics material. The facing unlts are. preferably formed of expanded _
pol ystyrene. As a result, the facing units are especially |ightweight and'
easi |y manoeuvr ed. FurthernDre expanded pol ystyrene may be cut to provige

a 15 snoot h face having few, or no._ igregularities. The units :can be b
pre-fornmed or cut .on site using hand tools. Any defects are easily.- _
repaired by use of polystyrene and adhesives. A further advantage of: u5|ng_" .
expanded pol ystyrene is that the surface of the units is 20 . relatively
soft and easily defornmed so. t hat |rregular|t|es in the surface present ed to

a liner by the fhel ifgresan faeingmwdd @rofetatad Ronprdalesdel gagat i on of - the
facing surface. -9- The facing units may have different shapes to allom/'f_:

for vari at ifegdngn uaidl deyingor demepiportilon gmeldiacrflaciingt perdiere nay

change or the slope may turn a corner. There is preferably further prOV|ded
a reinfor C|1ﬁ'g igteripcking engagement o thaprbadjecentd factingemnit. v
I nterl ockingly en ing adjacent facing units. The reinforcing mat may be.a
geogri d. B&I &gl’% RRgitaonn prefedakdyt has eh&opnwbichod swilniclimede

descri nce to.the acconpanying 10 . drawi ngs, of which: Fig.
lais g 8F megglﬁgeuﬁﬁ§e PPgtIPEvu§haEGGdee¢ewmen1m§e faC|ng

.unit; . the angle at which the facing extends relatlve to. the

lbottom of the base portlon. ‘The need for a complex.
support strﬁcture_for retaining the facing at a desired d 3:'§;
angle is thereby removed . |

10 The fa01ng un1ts may be formed of a llghtwelght r
plastics material. . The facing units are preferably
formed of expanded polystyrene. As a resuit,'the facindﬂe-'
units are especially lightweight and easily manoeuvred;
Furthermore, expanded polystyrene may be cut to prov1de a

15 smooth face hav1ng few, or no, 1rregular1t1es. The-unlts_
can be pre-formed or cut on site using hand tools. Any-:
defects are'easily repaired by use of polystyrene and
adhesives. A further advantage of using expanded
polystyrene is that the.surface of the units is

20 relatlvely soft and easily deformed so that
'1rregu1ar1t1es in the surface presented to a liner by the.

facing can be removed or reduced by local deformatlon of

the facing surface.



Fig. 1c is a plan view of the facing unit; Fig. 2a is a plan view of a base
faC|ﬁb unit; 15 Fig. 2b is an end view of the base facing unit; and
Fig.™3 is a an end view of an assenbl ed facing enbodyi ng the i nvent i on.
-10- The facing unit shown in Figs. la, kbgand 1lc conprises an el ongate
cuboi dal bl ock having two broad, parallel, rectangular faces 2, a pair of-
opposing, relatively short, narrow faces 5, and a pair of opposing' 5
relativel'y long, narrow faces 6. A groove 4 of rectangul ar cross 'section
is provided centrally in each of the opposing faces 6 and runs the whol e

| ength of each of tTBbeeféainyg. unltsnmsyglaaVEadllflﬁeaautlshaPQSI tagahlot t he
faC|ng unit 1 is referenced: "1", the width is referenced "W and the depth
‘is referenced fer. vandatiana andadébpheef Earheypwple, ather gragiéapsdoty”

“and "b" respectivel Inab gartlcular exanpl e of the invention the
dlnen5|ons of the § @Pﬂgmﬁﬁlﬁ inﬁﬁeoﬁsthﬁlﬁéﬂEe pay ERgbnf CRXBEEEOmMM d =
200m a = 60mm and = he bl ock is cut or mpul ded to . the reQU|red

shape, and is forneﬂhﬁFeekﬁaHH%HeEBP}XtﬁPEﬁEer provided a reinforci

5 mat, an edge of which may be secured between
interlockingly engaging adjacent facing units. The
_ réinforcing mat may be a gébgrid;
S | . - By way of example an embodiment of the invention
will now be described with reference to the accompanying
10  drawings, of_which: |
Fig. 1a_is_a side view of a facing unit;
Fig. 1b is an end view of the facing unit:
Fig. 1lc is a plan view of.the facing unit:;
Fig. 2a is a plan view of a base facing unit;
15 Fig. 2b is an end view of the base facing unit; and

Fig. 3 is a an end view of an assembled facing

embodying the invention.




10 Figs. 2a and 2b show a base facing unit 10. The base facrhb uni t
has a broad, rectangular bottom face 11 and conprises a raised end facing

portion 13 and a foot portion 13" extending fromthe facing portion 13. Yhe -

facing portion 13 includes an upper fate 44 extending at 15 an- |ncI|ned
angle to the bottomface 11, and a groove or rebate 15 of rectangul ar
cross-section centrally dlsposed in and running the whol e | ength of the
upper face 14. As shown in Fig. 2b, the groove extends inwardly fromthe -
face 14 in a direction perpendrcular to the face 14. A 20  -further =
inclined face 18hepfasdng smidr showrhdnuFigs.f dee 1d andi s t he upper face
14 and the bottgomface 11. The length of the base facing unit 10 is
referencedwﬁprlsﬁ%a@e&tll‘i’f@ﬁtﬁ@“%&ééaﬂaél kubiaving ityror dmeaghced "d' "

t he depth of gﬁger face 14 is referenced "*d"", and 25 the height of the

unit 10 awdft EQthegﬁ&nﬁgéﬁﬁg ﬁGFFl&n f3padr; Ofc oPROSEN%" .  The groove

is referenceq_“a"' "b' " he facing i,s assenbled it is
- especrallyr8 & H&ﬁ%g Fgo 'cﬁaFﬁ?wbgﬁFﬁsd 'oP %E&E OPPPS1NG,ace 14

with tge d th.v%fly t?,gm a%’&%r%w Egcescul ar egzﬂa@ms[ tgf \[Q;“hdth a,.a of the

respectrve grooves inTthe T e invention

di scussed ggcrcgg%asrogr&% Laekignnis p;rg%f Q%enbc%an?,lggo ehtn 'he >

di mensi on base tacing un
600””} d %ﬂ@”@bpﬁsin%ogﬁgbs 6 and runs the whole length of

each of those faces.

» -



a’ = 60mmand b' = 75mm The base faC|ng unit 10 is cut or noulded to the
requrred shape, and is formed of expanded polystyrene.. 10 : An
assentl ed facing generally denoted as 20 is shown in side elevation in Fig.
3. Adjacent facing units 1 interlockinglysengage one another to provide a
facing 20 wi.th an outer surface 27 and an i1 nner surface 28, the | owernost
facing unit 1 interlockingly engagi ng the base 15 unit 10. Adjacent

facirg units 1 are pAasrigsneday 1B &hei LcOtREVEENGEh ANtRE FHbBshantial Iy
hori zontal |y, adjacent faces 6 being squarely in abutnent with their
respective groamkts I abi gagdrendpdcedt,fanengidtht slreferented| sekednlly
neans of an interlocking nmenber, in 20 the formof a tongue 21. The
outer and |nnetheudépths1S7reﬁereﬁceﬂe"dac|n@héOwnﬂth andpdepeht b€ ehichned
broad f.aces 2 of each of the facing units. The tongue 21 is configured to
fit in the spa9§°¢ﬁ¢n@ﬁebyefﬁéeaPegngd"g&@@vgb"oreaﬁﬁgtéM91YaC|ﬁg anits 1.
The tongue 21 runs_25 the whole | ength of the grooves 4, and in the
particul ar exaﬂ%?ﬁlﬁﬂlﬁﬁeeﬁﬂmﬁﬁﬁlﬁﬁ thecinventian, Ehgedingnsipys. of khe 2,
has di mensi ons_as, fol | oys Iengt 1200mMm width acorrespondln to _groove

width a) = 60nﬁ?°a’é‘5tﬁn1t 1 3x a%cSPHQ}SSnding £ 20PHR, g¥pTHE98 _
be ?S?Rédg¥ ?8?@%@@{.1%2%Pﬁ?éﬁ"{ﬁﬁ%%gﬁﬁgbeSaLSE%t“ ot mer ot 1
The block is cut or moulded to the required shape,
gz and is formed of expanded polystyrene.
10 ~ Figs. 2a and 2b show a base facing unit 10. The
' bése facing unit has a broad, rectangular bottom face 11
-and comprises a raised end facing portion 13 and a foot
portion 13' extending from ﬁhe facing portion 13. The
facing portion 13 includes an upper face 14 extending at
15 an inclined angle to the bottom face 11, and a groove or
rebate 15 of rectangular croésesection centrally disposed
in and running the whole length of the upper face 14. As
shown in Fig. 2b, the groove extends inwardly from the
face 14 in a direction perpendicular to the face 14; A
20 further inclined face 16, perpendicular to the upper face
14, joins.the upper face 14 and the bottom face 11.

The length of the base facing unit 10 is referenced
wltw, the depth of the base'facing unit 10 is referenced
“d'“, the depth of upper face 14 is reférenced nqr'r, and

25 the height of the unit 10 away from the end faéing o
portion 13 is referenced ﬁh". The groove is referenced
"a'" and depth "b'", When the facihg is assembled it is

especially desirable to match the depth df' of the upper



pol ystyrene and other materials, or netal. 5 = The | ower nost facing
~unit 1 is positioned with its |ower grooved face 6 squarely in abutnment
with the upper face 14 of the base unit 10, and the respective grooves 4¢.
15, aligned. The facing unit 1 is retai,ned in position with respect to the
base facing unit 10 by neans .10 of anot her tongue 21, in a manner simniar’

to that described above, and the angle at which the- faC|ng ext ends fronrther'

base portigged sy el Eni frd Q¥pties aps! endf rad hiRge 14 4Ratfe base-face
11. As the facing units 1 are cuboidal, the angle of. the facing is 15

per pendi cul @ist oth8aki@thtdg &pPPSE f:laeerdép@étwe desevéaci nohwsj t 10.
Since the groove 15 extends downwardly i nto the upper face 14 of the base

faci ng uni in1fhe ppapebdatat aexdwplécofinghe bivéentionadiscussedhinupper face
14, the facing 20 is further retained at the 20 required angle by means of
t he tonguerQSpeetabﬁinlgetﬁacing\eunﬁttlfaﬁin'ggﬂnilaanblbtimdbhse theing unit
squarely,-in interlocking engagement. The inclined face 16 of the base

f aci ngduni dimensionndf pheabase facing woibslPais as foklewser surface 27

. of the facing 20. 25 The facing units 1, base facing unit 10 and
tongue 21 hte=al20@mReqdhng €PGHEG @&gura¥@@9msubh-t%@@mmhe assenbled

facing has a substantlally snDoth and planar outer surface 27 mhere
desired. @'-=180mm and b’ =75

The base facing un1t 10 is cut or moulded to the
required shape, and is formed of'expanded'polystyrene.- . _LJ
10. An assembled facing generally denoted as 20 is shown -
in side elevatlon in’ Flg. 3. Adjacent fa01ng unlts 1
interlockingly engaée'bne another to-prov1de a faclng-zq
with an outer surface 27 and.an inner surface 28; the'_
. lowermost facing unit_l'interlockingly engaging the base
15 unit 10. Adjacent facingdunits 1 are poeitioned withu
their grooves 15 running Subetantiallydhcrizontally}e
- adjacent faces 6 being squarely in abutnent.with their -
respective grooves 4 aligned. Adjacent facing nnits-l ' -
are interlocked by means of an_interlocking nember,din
20 the form of a tongne;21. The outer and inner surfaCes
27, 28 of the facing 20 thus comprise the.aligned broad
faces 2 of.each'of the facing units. The tongue 21 is
configured to fit in the space formed by the aligned
grooves of adjacent facing units 1. The tcngue 21 runs .
25 the whole length of the grooves 4,'and'in the particular
~example of the invention discussed in respect of Fige. 1d
and 2, has dimensicns'as follows: length = 1200mm, width =

(corresponding to groove width a) = 60mm, depth



An .end unit generally indicated at 22 is positioned agai nst the upper
grooved face 6 of the uppernost facing unit 1. The end unit 22 conprises a
proj éction 23 shaped to fit the groove 4 of the upper grooved face 6 of the -
5 —uppernost facing unit 1 and a top 24 shpped to provide a suitable top.
for the facing 20. 1In Fig. 3 the top 24 is shown having a partly round
profile. Fig. 3 also shows a plurality of sheets of geogrid 25, which are .
| ai d ‘adj acent {eothesponangy toetrbeabptRf 2B600f B8@O6UaEGadbNnEr §rébyesysed in -
nore detail below. A sheet of polyethylene 26 or other inpervious materia
i's shown | ai d B80mms tTkReotbagueundpche?d béngbr bactibgbenl | orAipl magl ity
-of  tethers 30 are provided for anchoring the facing in position. Each
‘tether is secupedfarmedeftém ptadtiosamabaeyiel2linEébdundirgnpkpanfedpassi ng
the tether through one or nore holes in the tongue 21 and fastening it ;
appropri at el y. polyigtyrener andootherdnatesiadsy noromnetddeai | bel ow. In order
to forma facing as_shown in Fig. 3, ,for 20 exanple for the walls of a
quarry, the base fatpPfRglevermests fasingoupitohedisaposhtipned with dtgrry
wal | 29, and spaced therefron1bé,ﬁfor exanpl e, a distance,of 2 inches with

t

€,
the base face 1¥eEsTFAGVednsafht faPaYanely bRt abrymgRtavith: EBreubPer
substantially £l at fgrfgCﬁ Tge base.§5 facin? unit 10 #ﬁvsecured I.n
position by pi %?ﬁg h8E Hpe B8SEo P P4t 204, Qﬁerf?B?c |8hg§8P38§e t he
unit ‘10 may be, proyi ded.w suif able _k ée o] : aps. The neans
of securing th%’bgéé %gégﬁéaﬁni#ﬁéokgggﬁ tﬁé gm% ?% ggﬁggngs 14
N position with respect to the base facing unit 10 by means
10 = of another tongue 21, in a manner similar to that
described above, and the angle at which the facing
extends from the base portion is determined by the angle
of upper face 14 to the base face 11. As the facing
units 1 are cuboidal, the angle of the facing is
15 perpendicular to that of the upper face 14 of the base
facing unit 10. Since the grdbve 15 extends downwardly

into the upper face 14 of the base facing unit 10,

perpendicular to the angle of inclination of the uppér

C

face 14, the facing 20 is further reﬁained aF the

20 required angle by means of the tongue 21 fetaining the
lowermost facing unit and the base facing unit squarely,
in interlocking engagement. The inclined face 16 of the
base facing unit 10 extends parallel to and forms part of
the outer'surface 27 of the facing 20.

25 - The:facing_units 1, base facing unit 10 and tongue
21 are all sized and shaped accurately such that the

"assembled facing has a substantially smooth and'planar

outer surface 27.where desired.



- 15 - the

figures. The base facing unft 10 is spaCed fromthe quarry Mall

29 a sufficient distance that the facing 20 extending fromthe base facing
when assenbl ed, be clear of any irregularities such as stones\w .. ..

unit will,
proj ecting

5 fromthe quarry wall 2934 The base facing -unit 10 shown ih .~

Fig. 3 is a variant of that shown in Filgs. 2a, 2b in that there is.no:foot ..

portion 13

bet ween the basanf asianginin igekRrand yt Haddeated wal 2229s pdedrdemedl i:s 10. | |

i nserted i
10. One or
each ot her
means. 15

wall 29 is
| evel of t
A further

filled2n

geogrid sh
bet ween th
sheet 25 p

faci ng uni

10

15

20

25

" provided. A sheet of geogrid 25 is laid across the space - :

nto the groove 15 in the upper face 14 of the base facing unit

agaiaste tther PRt yrocedifatents afe thed upperiwstofaddndl, the or

end is anchored to the quarry floor by a peg or other suitable
unit 1.Th&hsparsl matite @2 domprdsesf aciprgjecitti oh0 2a8nehialpedquar ry.
then filled in by pouring suitable filling in material up to the

ke ddf Sher gragvier 410L Hhe mpper grooyed fagecés o theconpacted. -

sheet of geogrid 25 s next placed across 20 the top of the
UppeEmogtt SAGIRY MR ds ande aqbaPr p4nshpped, touprovide dhe
eet, 23990 ers .a sybstgnti,al portign of, the filled in space

§udf8 & %@péﬁﬁq: & IO 241 F&géaéhtB&S§PPtﬁé;d§bgr?d_ -
trss% geia%qgl%ggz}tp%l%ghgj%% i:r:]:%ffi'llel.' n_g__.25 in mat eri al A fp.rst

S nex
Fig. 3 also shows a'plurality of sheets of geogrid

25, which are laid adjacent to the facing; the sheets of = i:;

geogrid 25 are discussed in more detail below. A sheet
of polyethylene 26-or-other'imperviéus_material_is shown =
laid across the outer surface 27 of the facing wall. - |

A plurality of tethefs.30 are proﬁided.for anchbfing'
the f&cing-in position. Each tether is secured at one |
end to a tongue 21, for example, by passing.the.tether
through one or more hblés in the.tOngue 21 and féséeﬁingi.
it appropriately. The tethers 30 are discussed in more
detail below. | |

In order to form é facing as shown in F}g._3,:fof
example for thé walls of a quarry, the base facing unit
is first positioned at the base of a quarry wall 29, and
spacéd therefrom by, for example, a distanée.of_é inches .
with the base face'il resting substantial1y horizonfa11y.
on a suitable,-substantially flat surface. The bésé .
facing unit 10 .is secured in position by pinning the unit -
10 to the flat surface (fbr which purpose the unit.ld ﬁay
be provided with suitable holes), or by other means. Thé.

means of securing the base facing unit 10 is not shown in

€,
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narrow grooved face 6 squarely abutting the upper face 14 of the base .
facing unit 10 with the respective grooves 4, - 16 - 15 aligned such"

t hat ongue 21 fits into the downwardly facing groove 4 of the first facing
unit 1. As discussed above, the tongue 2}4 s dinmensioned to form an
accurate fit in the space fornmed by the aligned grooves 4, 15, and 5 t hus
the abutting faces of the units are in contact across substantially all of
thei r respect itige sfidguces. 6, THd. bdse faoghe dliselvedstgpaetdi frohether st
facing unit securely in position against the base facing unit- 10. 10

‘After the firsquamcy mgalihi 29 la hssfbiebepbsdisbande ahaurtherfaomggezal is
I'nserted into the upwardly facing groove 14 of the unit. As in the case of
‘the base faci nextending fooe thenbaset fatiéng unétseilledwhenoassenbled,t he
tongue 21. The or_each other end of the tether is 15 anchored to the
filling in naibﬁl%lea¥oﬁfeﬁaﬁplére%91%§ahse§fSECbegS $h@nﬁéngrﬁ3§9tﬂﬁ§
tether is adjustable for exanp means of a buckle. The tether is

pr ef er abl y® arr%ﬁ%%dt%? Qﬁ%?%&l“%}%l%gferT?etBaFﬁefﬂﬁipﬂoﬂPhF 1?h§h§H§ce

bet the f d |1 29 filled
e e ourt ny TerFidr 201608 arianfF, HARG: shourl Shi 108, 34, 2BoiPo the

top of t hﬁs'nnﬁﬁgugggsgy? R £BSe" BSHRToR%13° bebvigdRd- aC0REeRIBE": the
- geogrid 25 is laid across the space between the base
_¥J ‘ facing unit 10 and the quarry wall 29. A tongue 21 is

10 inserted into the gfoove 15 in the upper face 14 of the |
base facing unit 10. One or more tethers, 30 are secured
at one end to the tongue 21, the or each other end is
-anchored to the quarry floor by a peg or other suitable
means.

15 The space between the base facing unit 10 and the
quarry wall 29 is then filled in by pouring suitable
filling in material up to the level of the top of.the
unit 10. The material is, if necessary, compactéd.

A further sheet of geogrid 25 is next p}aced across

20 the top of the filled in space, extending towards the
quarry wall 29, such that the geogrid sheet 25 covers a
substantial portion'of the filled in space between the
‘groove 15 and the quarry wall 29. In each case, the
géogrid sheet 25 provides added stability for the filling

25 in’material.
A first facing unit 1 is next positioned with a
narrow gréoved face 6 squarely abutting the upper face 14

of the base facing unit 10 with the respective grooves 4,



conpacted. In order to ensure that the facing has a 25 planar face, the
gap between the facing 20 and the quarry wall 29 can be filled to half -
hei ght, and the tether can be anchored to the filling in naterial at thé?
stage, approximately hal f-way between {he-facing 20 and the 17--.
quarry wall. The filling in material is then conpacted. The.naterjal_ih
the region between the anchoring point of the tether and the quarry -wall is
conpact ed usi &g ignedbsaichnghael tehguendii fithe intss thec dssinwaardlggi on' 5 -
bet ween the anchoring point of the tether and the facing, by a hand - -
conpact or . fatiag grgblreofs bife thet fdrsits fadjingt @ito lens dse dilssmssied t opnost
facing unit extends at the correct angle such that the facing has a planar -
face. One mbower, theatnguenglt list dimensissedstot forroan besymatef the
tether to be too-little prior to conpactin When the filling in naterial

i s conpact &dt time thepsipacer £ormgdubyt the d5Bedo GrRIVES. 4‘Fh35tce'ﬁé1%n of
the tether is then reduced until the facing unit is once nore in al i gnnment '
such t Rat ﬁﬁ@sfﬁéﬁhgbﬁ§§1@9b¢&ﬁﬁﬁ P§ thFaBgltsTﬁeeréﬁhHﬂﬂﬁaQH the gap |s_.

then filled, and t f||||n er| acted, .as described above. A
further ge@§¥PESs P(eﬁ‘ I a| of %&‘&r‘ sPﬁﬁltsluYref E&E%Fe[sf’léa'fl lling -

in material, and a second faC|ng unit is added to the facing in the sanme

way as t he Yhi'rst 20 facing unit. If additional stablllty i s'required,
expra " The tongue 21 serves to retain the first fa01ng-un1t
- securely in pbéition against the base facing unit 10. - _ i}
10 After the first facing unit 1 has been positioned,

a further tongue 21 is inserted into the upwardly'facing:j
groove 14 of the unit. As in the case of the base fac1ng
unit 10, one or more tethers are secured at one end to |
the tongue 2;. The or each other end of the tether is
15 anchored,tq the filling ih material, for example, by |
| means of a peg. The length offthe'tethef is adjusteble,
fer example,_by'means of a buckle.  The tether is -
preferably arrenged at'approximately 45° to the
horizontal. The spaee'between-the facing 20 so far
20 formed and the quarry wall 29 is filled.in'by_pouring
B further suitable filling in material into the gap,; up to
' :the top of the inner surface 28 of the_facing 20 so.far
formed. Once aéain,_the matefial is, if necessary,
compacted. In order to ensu:e that the facing has a
25 planer face, . the gap between the facing 20 and.the:quarry_
wall 29 can be filled to half helght and the tether can
. be anchored to. the fllllng in materlal at that stage,:

approx1mately half-way between_the faclng-zo and the



geogri & sheets 25 may be laid at different heights, for exanple, when the
gap 8 filled to half the height of the facing, the material nay be

conpe

ed,

a geogrid sheet laid, and.the filling in may be continued.

Because the 25 princi pal purpose of the {acing itself is to provide a
‘snmooth face for a liner, because of the nature of the building materials,
I n due course, the facing is supported and held in position by

and because,

the filling

is desirabl e t heematerdalt im fthel region betweieal the anehgayingepodart tdfe

‘quaregt @aldl. omrheoflildiites ini maltteriall Her whleny donpaveded .t hat
.the facing fulfil any major structural role at any stage. Accordingly,

it

facing and the 5 quarry wall to such an extent that the material is self-
‘supporting in pbei tesherapaadr sheequarryi wald is gompastedomstimg feaci ng to
be retained in position. The process  of Bgsitioning a geogrid sheet 25,

t ongue 21 anch¥ibyapingegedderysanghdngt

fmlwmdbg
the facing

1" 21 S0 bei ng. PY 3 ReBS GoBEBERaR hits 18natho RS, 8s) CERREE dpo of ) |

O netor exaRaRE el ey B Rl Thar oohBRE) SR L ol © 11

1, also being

10

15

20

25

r LREF PECeR§ibde region|

filling in of the_spgce thys fornmed between the uar&y wal |
uni Petpeen, the, pdhoring podnt Rf &he, teiher: aad,dhgna

cing,

at the'correct'angle such that the facing has a planar

face. One manner of achieving that is to adjust the.
length of the tether to be too -little pfior to
cOmpacting; When the filling in material is compacted,
the topmost facing unit is pushed outwards. The tension
of the tether is then reduced until the facing unit is
once more in alignment such that the facing has a planar
face. The remainder of the gap is then filled, and the
filling in material compacted, as described above.

A further geogrid sheet 25 is then laid over the top
surface of the.filling in material, and a second facing
unit is added to the facing in the same way as the first
facing unit. If additional stability is required, extra
geogrid sheets 25 may be laid at different heights, for
example, whén the gap is filled to half the height of the
facing, the material may be coméacted, a geogrid sheet
laid, and the £filling in may be éontinued. Because the
pfincipal purposé of the facing itself is to provide a
smooth face for a liner, because of the nature of the
building materials, and because, in due course, the

facing is supported and held in position by the filling

and



outer surface 27 of the facing 20 as the facing is 20 for med.  Adjécent-

strips overlap and are glued or heat wel ded together to forman inperviogs

seal. The floor of the quarry is also covered with polyethyl ene, N
pol ypropyl ene or a simlar material img known manner. As-a result.of the =
sheets of inpervious material laid 25 over the facing and floor of: the =

guarry, the transfer through the facing of contam nants fromthe material .-~

wi th whi chihhpatgeisY bn bothedidespr eretibeflot Therhaldy dhyendedrise-a
geosynthetic |liner systemconprising a |ayer = - 19 - .of polyethyl ene or
- ot her i npethatushenfacial, falfédnenyandjbheatautbREajevbdret ateanguch an
arrangenent provides a drainage curtain and all ows upward gas flow. The
quarry is Sthged | Accordingdy,adtt Ae flasingbile o reanfeyce Ebe exanpl e,
when a facing has been built up to 3 netres all ‘around the quarry, the.
quarry mayfbglflngl dp materipli Ag theogar peFvesn the aagﬂ;ﬂg'mﬁc%
faced up to a required | evel nay bggin whi | st facingeot the remai nder of"

the quflrryguarERataldvip such phy egseRy thagnthe mpkepiadedgppelfmat t he
quarry is filled. i,n at, such.,a,rate that no nore than.one |ayer., faci ng
it o) eppporiBe) i Pomy Liohe and relded ps LAERIR BecBbRRiPIe " "
provi ded for e faci.n s it is.constructed. . filled in quarry, when
finished, Pﬂu%nﬁagaglfg %oshﬁtﬁﬁFglpﬁﬁiﬁé Pgsﬁigggﬁt'contaninants:inlthe

filling in. The process of positioning a geogrid sheet 25,

tongue 21 anchored by tethers 25, and a further facing ' C;

10 unit 1, followed by filling in of the'space'thus formedf;. 
| betﬁeen'the'quérfy'wall and the facing.units,is_repeated' 
until a facing of a required heighf is'bbtained. _.' H

'An end ﬁnit 22 is positioned on_ﬁop'bf.the'uppéfmdst

facing unit 1, also being retained in'position by[a 
15 tongue 21.

Sheets 26=of polyéthylene (HbPE),ipolypropyléhé or'_
other impervious material are laid in strips, for :
example, 2mm thick substantially horizontally overjthe
outer surface 27 of the facing 20 as the'fac}hg is

20 formed. Adjécent-Strips oVerlap.and are.glued or heat
welded togetper to form-an impervious.seal. The floor of
the quarry is also covered with polyethyléne; |
polypropylene or a'similar.material in é known mahner.

_ As a result_of the sheets of impervious material 1aid

25 = over the facing and floor of the quarry;-the transfer
through the facing of contamiﬁants from the.material:with'
which thé quarfy is filled is preventéd. The iiner may

comprise a‘geOSYnthetic liner system comprising a layer

hﬁas-been'°

€
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material fromentering the watercourse. Because the facing 20 is formed
unit by unit, and-because each unit is |lightweight, the need for ' 3
icorrpl\i""'cated shuttering or a crane is renoved. The 20 polystyrene material
of the facing is advantageous both becausqgf-its |ight weight and because
It provides a snooth face that does not danage or penetrate the '

pol yet hyl ene sheet 26 and that is relatively soft and able to deform

| ocal’l'y, if regfiipellyetfhyleniondbanothst simpervivessuatessdll |y geonebt ed
fromentering the watercourse through, for .exanple, tears in the sheet 26.
Al t hough in thandetbenpai BhPEbgeetexhilée i Steheahsavfasgepenti pypovides _
r &f erence has -been made to only one facing - 20 - unit in each tier, it
wi || be appreckadrainage curpaintand ahbeesaupwandegad flev.of the facing a
series of facing units placed side by side. The facing may be laid in a
seéries of side by sThae 9uarpy éﬁcﬁlég. riBi 4y gtagespasethacfagingi £s10 and
a series of facing units 1 extending therefrom to grovide a-tacing for the

whol e of assIoB_. ?ﬁ'thE°Ea§§aBP1§'qﬁ%??yapfag%ﬂglﬁ ?IHﬁﬁnfBPhﬁFiB HRere
of the base 1 ok RGEES® ah P50t aHhs FARLEY ngehR: deSERoPaRcbenEhiiedo as
to match the apgl esi-*ii?fﬁgi fPeéPegiél:H §8S¥nb"qhlEr§20fi8h fix8BLEd
pol ystyrene facing units as they are edsy to _ _
faced up to a required level may begin whilst facing of
\ the remainder of the quarry to that level is still going
10 on. It is preferable that the qﬁarry is filled in at
such a rate that no more than one layer of facing units
is left exposed at any time. As a result, suitable
- support is provided for the facing as it is constructed.
The filled in quarry, when finished, thus has a
15 suitable lining to prevent cohtaminants in the-filliné in
material from entering the Watefcourse.

Because the facing 20 is formed unit by unit, and
because each unit ie lightweight, the need forl
complicated shuttering or a crane is removed. The

20 polystyrene material of the_facing is advantageous both
because of its light weight and because it provides a
smooth face that does not damage or penetrate the,
polyethylene sheet 26 and that is relatively soft and
able to deform locally, if required. Thus contaminants .

25 are successfully prevented from entering the watercoﬁrse
threugh,lfor exampie, tears in the sheet 26..

Although in the deScription above, in the interests

of simplicity, reference has been made to only one facing



cut'to shape. It will be recognised that the base facing units may 15 -, be
shaped to allow facings extending at a w de range of angles to the .
hori zontal, sinply by altering -the angle at which the upper face 14 extéﬁds
to the bottontface 11. Where the gradiggt-of the quarry wall is di fferent
at different heights up the wall, it is possible to provide 20 " a facing. .
haV|ng a corresponding variation in gradient by conpleting a first faC|ng

i ncludi ng amiend nikialch?Z it dt hdllewe) apprided apied hatalin at the first
gradi ent change, then p03|t|on|ng a further base facing unit suitably =
angl ed to practipendtherd arendn gaah diler afd the facdmsy auckenigsa dfurt her

facing in the usual manner extending therefrom The nethod can be repeatedﬂ“

with furthdacing ablitspjlesedasidd &yl wddeni t Thehdiasingywiayede A further
advantage of formng the units from - 21 - polystyrene is that they may _
be cheaply laid dasid ysemimsgedf ¢isdeapys siidehistrips leach MPG‘@@JJ}S? i di ng
the advantages of ‘a snooth and pl anar facing, as discussed-above. 5

Adj ace®t f RSy faGings uk (10 end 9@9—”11?§at9§ é’ﬁqlmgeﬂqrﬁaa ﬁg parts formed
et e A e B SRt B S A AR
Alternative] y51 faC| n% r:l:he casve oef a quarry or similar land o
formation where the slope comprlses a number of walls
meeting at various angles, the ends of the base facing . ;}l
10 units 10 and/or facing units 1'may'be'§hapedrsb as to'. “
-match.the angleS}.that is especially éasy'in the case of -
expanded polystyrene'facing'units as théy'are eaéy'tql
cut to shape.
It will be recoénised that the base facing uhits may
15 | be shaped to allqw faciﬁgs extending at.a wide rangéfof
angles to the horizontal, simply by'altering the'anglé at:_
which the upper face 14 extends to the bottom facelll.
Where the gradient of the quarry wall is different,at_
different heights up the ﬁall, it is'pbssibl? to-pro?ide
20. a facing having a corresponding variation in gradient by
completing a first facing including an ehd ﬁnit 22 up to-
the level of the quarry wall at the first gradient
change, then positiohing a further base facing unit
suitably angled'to correspond to the new.gradiént, and
25 constructing a further facihg in the ﬁSual'manner |
extending therefrom. The method can bé repeated with
further suitably angled baée.facing units where required.

A further advantage of forming the uhits from"

N TR



10 arsranged in a staggered pattern as bricks are in an ordinary brick
wal | ;-*for exanple, a facing unit may be positioned on top of half of each -
of twd side by side facing units below. Tethers may be provi ded anchored at
one end of the junction between side by sige facing 15 units, for

~exanple, halfway up the units, for additional stability. Adjacent side by
side units may be in interlocking engagenent by neans of a vertical tongue -

‘and groove ar rgsugstprenbnikatnae -theﬁhﬁ_a'yzaat 8hebplguanandagid9Vveormed
~arrangenent descri bed hereabove. In that case, 20 the tethers may be
anchored to theoveh&peal withdrnesmaldr texappheeshaptoaydiingt bhet ongues.
Alternatively, the units therebetween may be shaped to enable interlocking.
‘engagenent witadvantageseefl dosmadtht andaplpaarsfagingeough diiscusaed
preferred feature that the units 25 "~ are formed of expanded pol ystyrene,
the units coul d®¥eformed of other materials. For exanple, |ightweight
hol | ow bl ocks of non-expanded plastics material could be used. -22 -

Al though i% the figh@23Cent §pedpgssiripsamayshbhAriPckab¥dmeansrafly in
their respective faces, .in a variation of the facing units _the groove may

. g
be situated of}ntRRIPeking Barfscfiprmed pBsafiagenhceBgeosf fafdngnit 5
providing a face,for the facin

providing a Tage,for the,haghodesoSieh ele®EEARHEmmD Labh Bhyg he facing
single tongue extends across the interface between |
v adjacent strips. Alternatively, facing units may be
10 arranged in a staggered pattern as bricks are in an
ordinary brick wall; for example, a facing unit may be
positioned on top of half of each of two side by side
facing units below. Tethers may be provided anchored at
one end of the junctidh between side by side facing

15 units, for example, halfway up the units, for additional
stability. Adjacent side by side units may be in
interlocking engagement by.means of a vertical tongue and
groove arrangement similar to the horizontal tongue and
groove afrangement describéd hereabove. In that case,

- 20 the tethers may be anchored to the vertical tongues, for
éxample, halfway up the tongues; Alternatively, the
units therebetween may be shaped to enable interlocking
engagement withbut the need for additional parts.

Although it is a preferred feature that the units
25 are formed of expanded pblystyrene, the units could be
| formed of other materials. For example, lightweight
hollow blocks of non-expanded plastics material could be

used.



provi de added resi stance to any tendency of the faci ng to fa|I at-.a . :
junction between adjacent unlts The groove nmight be noved, for exanple, .0
nm of f-centre. - 23 - CLAI M5 1. A met hod of f||||ng|nahollow
in the ground in which a pl urallty of bgghtwel ght facing units are:
positioned over a side of the hollow to provide a snoboth 5 face to the-
side, a liner is placed over the smooth face and the hallowis filled in -
with material, tWiehdwgr iebttheidigquydshahd ajiticdtesdfs ,pals Wiatshdwpmthe «
filling material into the side of the hollow. 2. A method as claimned in
claim1 i nsﬂtﬁtam@mraldwlm ditigly ofesideetivehtfaiegh)t ifraci ng units over
the side of the hollow conprises the steps of positioning a first facing . -
unit at th&agdatdarofof thesifieisfg tumd tiso lthewgraayeh miaydibey sitmated ural ity

of steps, a faC| n%that extends upwardly fromthe first facing unit, each .
of the 15 ©%f Peatd g sileserodia ithe mjde faf the urddi ng unit *
on top of and |nterlock| ng engagenent with, a facing unit bel ow. 3. A
met hod %as ®EQY H’éﬂ'Q% aclfﬁcfﬁ £ q-'n %ﬁ""ﬂﬂ'@ fa@i‘%‘ﬁl B FFeagement the side of

t he hol | ow, for en the aC|ng andthe side of the
hol I ow, andf ré éé’(,gnaﬁtq'ﬂ'@ \ﬁﬁls% t&'f i gap formed
bet ween th%xfowd@q a%dt_ r1%5%.'sq:€<‘\an e tt%e a@&' Itoevr\{dency of the fac:mg to

fail at a junction between adjacent un;ts._ The groove

might be moved, for _exémple,- 20 mm off-centre.



»

filledfih wth nmaterial. 4. A method as clained in claim3 in whi ch the

gap ks 25 filled in wwth material substantially to the level of the top

of t¥e facing, and a reinforcing mat is laid over the top II ' ' i- N
gap. - 24 - 5. A nmet hod as cl ai med.i4, any precedi ng -cﬂ | mll Iﬂ l““l o
adj acent facing units are held in interlocking engagenent by ah t ® s * =

I nterl ocki ng menber which'is interposed between adjacent facing units and

i nterl ocki ngl gramggges each 5 facing unit.: 6.° A nethod as clainmed in any
one of clains 3 to 5 in which the facing is anchored by neans of a
plurality of tethers, one end of each tether being anchored in the materi al
wth which the gap between the facing and the 10 side of the hollowis
filled. 7. A.net Bovedbodl afmfdlilingl dnma6hiod lww dn dcheh greningd irs secured
at the other end to the facing at a junction between adjacent facing units.
87 A net hodwhich| ai pauradityapch lighswedgpsndesingnunits @re m 5-in which
each tether is secured to an interlocking nenber.: 9. A net hod as cl ai ned
in any one of PeFatagned; gveri a ®adehof pher Roldpvotor provifdsiangmaaths are
posi ti oned side by.side at ,tthe bottom of the side of the hollow and 20

each of tRe pEaFsi Foythe &ides BoApPr¥edspPlpcegnoNgra the smooth face

‘and the hollow is filled in with material,'the.liner
| obstructing the transfer 6f pollutants from the filling
\/ : ‘material into the_side of the hollow. .
| 2. A method as cléimed in claim 1 in which the
.10 'poéitioning of the lightweight facing units over the_side_
of the hollow comprises the steps of positioning a first
facing unit af the bottom of the éide of the hollow, and
building, in a plurality of steps, a facing that extends
- upwardly from the first facing unit, each of the
15 plurality of steps coﬁpriSing positioning a fufther
facing unit on top of, and in interlocking engagement
with, a facing unit below. |
3. A method as claimed in claim 2 in which the facing
is spaced from the side of the hollow, and a gap is
20 formed between the facing and the side of the hollow, and
wherein before each of the plurality of'steps, the gap
formed between the facing and the side of the hollow is
filled in with material. |
4. A method as ¢laimed in claim 3 in which the gap is
25 - filled in with material substantially to the level of the
top of the facing, and a reinforcing mat is laid over the

- top of the filled in gap.



plurality of further facing units on top Wki ng engagement
with, facing units below. 10. A nethod ai med._| 9 in which =

facing units positioned side by side are inj \W&W\ﬂ - .engagenent™ . .
with one another. 11. A nethod as cl ai gpd_i ﬁi \ ¥0wwhen *dependent . upon. .
claim®6, in which there are a plurality of l|'o€ki®ng nmenbers, each of which
engages at |east two facing units -25- positioned side by side, and at

| east one fsaci ng, yRithdd MR i AlBnePbigy &y gialcadisy ¢1rlid eastwiieh f aci ng:
units. 12. A nethod as clained in any preceding claimin which 5 the
li ner conprigesentd!ficinid Yarfiftstared held iipamtieriodRiiny ietlgagementstrip
bei ng. pl aced on the snooth face adjacent to, and overlapping, the previous .7
strip. 13. b faciintaeylodkiing merbaw twh fdcd  dnterpasedfbetwasdn ow, buil t.
froma first, lightweight facing unit, a 10 _.plurality. of further -
| i ght wei ghtadiacient: fiddineireiits rndipindrett hodkimgyheerfigagss featng unit, and ~
a liner of inpervious material positioned over the snmooth face. 14: A

faci ng%as dlagiims Unitel ai m 13 in which each further facing unit isin -

I nterl ocking engagenent_w th an 15 , adjacent facing unit belowjt. 15. A
facing as &-ai ngﬂn}q'?@‘hi% Bained Ay ianedicifkidis 3 £9 7 tier

or ovi ded an_i,nterl ocki ng, nenper. ' .
P : which the faé&ngrgé'anchored by means of a plurality of

tethers, one end of each tethér being anchored in~the-
material with which the gap betweeh the facing and the - ~;) :
10 side of the hollow is filled. |
7. A method as claimed.in claim 6 in which each teﬁhe;
is secured at the other end to the facing at a junction
_-between'adjadent fécing'units.
8. A method as claiméd in.claim.7 when dependent on.
15 claim 5 in which'eaéh tethef is secured to an
- interlocking member.
9. A method as claimed in any one of claims 2 to 8 in
which a plurality_of firsﬁ facing units”are positioned
side by.side at the bottom of the side of thg'hollow and
20 each of the ﬁlurality of steps comprises'positioning_a
plurality of further facing units on top of, and in .
interlocking_engagement with, facing units below.
10. A method as élaimed in ciaim 9 in which facing -
~units positioned side by side are in inteflocking -
25 engagement with_onelanothef.
11. A method as claimed in claim 10 when dependen£ upon-
claiﬁ 6, in which there are a*pluralityiéf lockihg

members, each of which engages at least two facing units



o y - . -
“interposed between adjacent facing units and retaining [ﬁﬂil interlocking -

engagenent. 20 16. A facing as clained in claim115 in mlm "wuum

i nt &l ocki ng nenber conprises a tongue, and each facing

for engagenent with the tongue. 17. A fa@sng as clainmed in any of cl ai ms 13 -

to 16 in which the first facing unit conprises a base facing unit 25 .
having a base portion and a facing portion in i nterl ocki ng engagenent mnth -

an adjacent fpesigiomed.side by fatdeg asd cati keast noneafacligi wnihi ch the
~facing portion has a top.which is inclined to the bottomof the - 26 -
"~ base portion,immeditatelytabavei oy betowngaidaat wheastt hieof faebngext ends .
. ‘relative to the bottom of the base portion. 19. A faC|ng as clainmed in any

“of clains 13 ¥®i%8.-in 5 which the facing units are formed of a plastics

.material. 20. A faC|n as_clainmed,in_claim19 in which the, faging unjts are.ﬂfe

formed of expHh 9%??r%ﬂe°1?&medA9Fai?ﬁgPEECE@é?ﬁeﬂl?hmahv 1ehains

13 to 20 t he f t h f nt,sh t | | f 10
varigtion nlﬁgé h}ﬁﬁgr %%ﬁggﬁggécgnﬁ g§a£+g er ?ﬁééﬁ e%ﬁeg%geﬁgg#ﬁgrls to

Rralie b arhe et T R
adjacent to, and overlapplng, the previous strip.. '
13. A facing providing a smooth face for a_51de of a

' hollow, built from;a first, lightweighﬁ facing unit, a

10 plurality of further lightweight facing units extending
‘upwardly from the first fecing unit, and a liner of
impervious material positiohed over the smooth face.

14. A facing as claimed in claim 13 in which each
.further facing unit is in interlocking engagement with an

15 = adjacent facing unit below it.

15. A facing as cleimed in claim 13 or claim 14 in which
there is further provided ah.interlocking member
interposed between adjacent facing units and-retainihg
them in interlocking engagement.

20 16. A facing as claimed in claim 15 in which the
inteflocking member comprises a tongue, and each facing
unit has a groove for engagement with the tongue.

17. A facing as claimed.in any of claims 13 to 16 in
v which the first facing unit comprises_a base facing unit
25 having a base portion and a facing portion in
'interlocking engagement with an adjacent facing unit.
~18. A facing as claimed in claim 17 in which the facing

portion has a top which is inclined to the bottom of the



15 in which each tether is secured to an mte“%‘g «I nt er posed o
bet ween adj acent facing. 20 units. 25. 26Ahfa& vclaimed in any one . -of
claims 13 to 24 in which there is further provided a rei nforcing mat. 26. A

15 each tether is secured to the facing g;ag/Lunerrﬁﬁ/Eet n adjacéhn,
- facing units. 24. A facing as clainmed in |m23@“ ent'on cl ai'm

facing as clained in claim25 in which the reinforcing mat -is a geogri d. 25%

27. A faci hasas portiion] ithexepyodetefrmindings the angle ladki Whilchorohe
plurality of first facing units positioned side by side.and a pturality of

further facifeging Eextendse reflatiivesto dihenypodtioms of thepbase2s. - A facing as

claimed in claim?27 in which facing units that are side by side are in

|nterlock|n@05ﬁg&gbnent 29. A facing as clained in any one of clains’ 13'to'

28 in 5 which the inpervious material of the lLiner is a plastlcs
material . 332-A Retiesdngr as Qladgech i FeW QF SHadme dodRd WBud antial Iy

as herein desqribe mnth Jreference to ust r.at
acconparyi nhdeh,ithgs faping wpit SAafrfc%??d'maeﬁb#aﬁt P&Ialss"lfsgyﬂg&&r&a&éscrl bed'
_WI th ref erericoe t% %n%l%sg IalsI us.ltarl?nte ?‘y aq.m :19 flnt Qv%:.ch the fac1ng '

units are formed of expanded polystyrene.

21. A fac1ng as claimed in any of clalms 13 to 20 in

which the fa01ng units have different shapes to allow for . QJ'

10 variations in a slope.s
22. A facing as claimed iﬁ:any one of claims 13 to 21'in'r
which the faciﬁg is anchored by'means of a plurality of
tethers.
23. A_facing'as claimed in claim 22 in'whieh one end of
15 each tether is secured to the facing at a;junction
between adjacent facing dnits." |
24.. A facing as claimed in claim 23 when dependentron
.claim 15 in which each tether.is secured to an
interlocking member interposed between adjacentdfacing.'
20 units. |
25. A facing as claimed in any one of claims 13 to 24
in which.there is further.provided a reinforcing mat.
26. A facing as claimed in'claim 25 in_Which'the
reinforcing mat is'a geogrid.
25 | 27. A facing as claimed iﬁ any one of claims.13 to 26°
built from a plurality 6f first facing units positioned
side by side and a plurality of further facing units -

above the first facing units.

v



acconpényi ng drawi ngs.
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- 27 -

28. A facing as claimed in claim 27 in which facing
units that are side by side are in interlocking
engagement.
T ~ 29. A facing as claimed in any one of claimé 13 to 28 in
5 which the impervious material of the liner is a plastics
material.
30. A method of filling in a hollow in the ground
.subétantially as herein described.with'referencé to and
as_illﬁstratqd by the.acéompanying drawings.
10 '31. A facing substantially as herein described with
reference to and as illustrated bY_Fig. 3 of the

‘accompanying drawings.



