1 - Soi | Rei nf or cenent Thi s
I nvention relates to reinforced soil structures, and it is partlcuIaH
concer ned W@RB8/B6%8t hod of and an apparatus for securing flekf %Erl c

strips to a facing for such a structure. The technlque of usi ng
polynmeric strips in conpacted granular fill behind a |ightweight reinforced
concrete facing is well known, and several ways of connecting the strips to
t he faci ng have been enpl oyed. The present invention provides

an assenbly for use in reinforcing a soil structure conprising a polyneric
strip secured to a facing by attachnment neans, the facing conprising a

mul titude of bl ocks and the attachnment neans conprising a plurality of

el ongate attachnment nmenbers, each of said plurality of attachnent nenbers
being received and retained in a cavity defined by a grouping of at |east

two said bl ocks, a connecting nenggjf Re e ch cavity serving to
interlink said groups of blocks, an e sftrip being circunflected
alternately about one of said attachment nembers and an anchori ng nenber

di sposed in the soil structure, The | ocation of the attachnent
menber within the facihiissiaveationgelates inorisfarsed soil ﬁmweﬁh@ﬂdoﬁds
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fill behind a lightweight reinforced concrete facing is well known, and
several ways of connecting the strips to the facing have been empioyed.

The present invention provides an assembly for use in
reinforcing a soil structure comprising a polymeric strip secured to a facing
by attachment means, characterised in that the attachment means
comprise an elongate attachment member about which the strip is
circumflected, and the facing comprises two or more blocks defining a
cavity for receiving and retaining the member and a portion of the
circumflected strip. The location of the attachment member within the
facing serves to distribute more uniformly the load imposed on the facing
by the strip. To improve its resistance to corrosion, the attachment
member is preferably formed from non-metallic material.
Preferably, connecting means, which may be located in the

cavity, are provided for interlinking the blocks. The connection means can
be used to facilitate interlinking of the blocks, and also it may serve as a
shear key between the blocks to resist shearing forces imposed on the
facing when it is incorporated in a reinforced soil structure. The connection
means may be provided integrally with one or more of the blocks, or as a
separate element. Altematively, the connection means and the attachment
member may be integrally formed. The connection means may be formed
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2 in areinforced soil structure. The connection nmeans may be provided

I nt egr al W 9gtoksp7one or nore of the bl ocks, or as a separ areTaEBITBLI36

Al ternatively, the connection neans and the attachnent nenber may be
integrally forned. The connection means may be fornmed from a non metallic
mat eri al . In the preferred enbodi ment_ t he caV|ty C |ses a
first recess disposed orthogonally to a second rJB et |

received and retained in the first recess and the |rst recess
may be greater than that of the second2recess to f ebet ween.
The |lip supports the adjacent portion of the attachnent rrenber to reduce
subst ant i fddny d Aeniraethlng mataeial. | nposed by the strip on the attachnent
menber. Preferably the first recess and the |ip are shaped to receive the
attachnment nmenber and thiee pceéferted lexnbedimpent the advityheostpriges Ehfirst

attachnment nenber may be held in position abutting the lip by the
connect i orﬁem@llsmsedarmﬂgpna!lnéoa $BEONGFRERSS, hameamper is seceivedy, and

nvent | on 9005 Buaed i AR AR ore R A s'%éha st Aathe et rpcess maahb@r ced
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alternately about one o ai d attachnent nenbers and an anchoring nmenber

di sposed isubstantiatiy the thending enoment inposeddyothes sty onithg attaghmenti ty of
cavities, each cavity receiving one of said attachnent nenbers, a portion

of the ci m@mheéctPéay%’ bi)bt%ﬁfsérﬁécﬁﬁ aaddhedimare shapadhedecetvesther oup of
bl ocks Sera‘ﬂé?:?mrﬁgm member and the circumflected portion of the strip. The

attachment member may be held in position abutting the lip by the
connection means. Preferably, the first recess is arranged laterally, and the
second recess is disposed centrally, of the blocks.

The invention also provides a method of securing a poiymeric
strip of a reinforced soil structure to a facing therefor comprising a plurality
of blocks, characterised by the steps of providing an elongate attachment
member, circumflecting the strip about the member, providing two or more
facing blocks defining a cavity for receiving the attachment member and a
portion of the circumflected strip, and sandwiching the attachment member
and the portion of the strip between the blocks in the cavity thereby to
secure the strip relative to the facing.

Preferably a plurality of cavities and associated attachment
members are provided, and one or more anchoring members are disposed
in —the soil structure, the method including the step of alternately
circumflecting a continuous strip around an attachment member and an
anchoring member.

) A clear understanding of the invention will be gained from the
following detailed description of embodiments thereof, given by way of
example only, with reference to the accompanying drawings, in which:



sandwi ch the respective attachment rrenber portion of the

3 circunf| ™Q ¥P68% i p and connect eplmdt he cavity th‘écFTéSW"lm&lsecure
the strip to the facing and t o' bIocks A cl ear
under standi ng of the invention ‘\ mga fromthe follow ng detail ed
description of enbodi ments ther y way of exanple only, with
reference to the acconpanyi ng dravm ngs, in which: Figure 1 is a
sectional view through an enbodi nent of a,gl assenbly accordi ng
to the invention; Figure 2 is’a perspective view of a | ower

bl ock of the assenbly of Figure 1; Figure 3 is an
enl arged sectional vieligurg [ais aosemmnaifwew through an gngbedimeninaf anong

the line AAAin Figure 2 in the assg % . Figures 4, 5 and 6
are views sinilar to t RSSCHIDIEaREOLdIg to the inventioi o\ ng al t ernati ve

embodi ments of the invep Q%EP 24s a perspectﬁ)eg'\'féiﬂof;a?8V\/eﬂ26go‘r§\'llr\eﬁ’{c{bﬁ

facing incorporating ass accordrn

Figure 8 is an illust rgtslsé@htg?@fl;qgg}e gt de view of the facing
shown in Figure 6; Figure 9 is an illustrative cross-sectional

pl an view of a Fuguref&cs alg ;enmged sectional viewrsiitar tbQhiat of Figurel ar
view to that of Figure 8 show preferred confi uratlon

A facing for a reinf orde@ngalqm@m%@ﬂ@r/&‘/\ In Flﬂi{rﬁaﬁ tthenass is
assenbl ed from general I

and 3 in rows. The blo ar aI 'f1%eﬁ?geﬁ@Crggg{e%‘%sgég?q%%oﬂ‘a? né*if lQotzt om
and side walls 22, 23 %'ﬁ%vﬁﬂg ra‘?t%?ﬁéﬁbé{ €rfbodiments of the invention;

Figure 7 is a front view of a facing incorporating assemblies

according to the invention;

Figure 8 is an illustrative sectional side view of the facing

shown in Figure 6; '

Figure 9 is an illustrative cross-sectional plan view of a facing;

and

Figure 10 is a similar view to that of Figure 8 showing a

preferred configuration.

A facing for a reinforced soil structure, illustrated in Figure 1,
is assembled from generally parallelepiped concrete blocks or elements
1, 2 and 3 in rows. The blocks have front and rear faces 20, 21, and top,
bottom and side walls 22, 23 and 24 respectively. Intermediate blocks 3
have a laterally extending projection 8 in the top wall 22 and a
complementary channel in the bottom wall 23. Upper and lower connection
Blocks 1,2 are interposed between one or more intermediate blocks 3, and
the surfaces of the top and bottom walls of the blocks 1,2 which are in
abutment with the intermediate blocks are provided with projections 8 and
channels 8 to interlink with the intermediate blocks 3. The facing could
equally be formed with blocks having pairs of opposed projections and
blocks having pairs of corresponding channels. The height of the facing is,



I nternedi ate bl ocks 3 have a laterally extending projection 8 in the top
wal |. 22 and saoemnpl enent ary chenisrsatet H HBebierepRL OM Wal | 23. ptippeo7/emss

REPLACEMENT SHEET 4 | ower connection
bl ocks 1,2 are interposed betwe Hlﬂ&uy i nternedi ate bl ocks 3, and
the surfaces of the top and bottom he bl ocks 1,2 which are in
abutnment with the internedi ate bl ocks are provided with projections 8 and
channels 9 to interlink with the internedi ate bl ocks 3. The facing could
equally be fornmed with bl ocks having pagrs of opposed projections and

bl ocks having pairs of correspondi ng channels. The height of the facing

i's, of courFeoufss AeteRffedby e ﬁ@ipahbf Pl étﬁﬁ‘:t@‘e; ﬁgﬁ Fﬂgr%ignﬁnﬁs the

determ nes the nunber of rows of stfips require ore e nunber
of i nt er meciumteemoforokes &f steipseequirée and thefeforesthel nimbesid m@m@qi@bocks
1,2. Each bl ock of each horizontal row of blocks is offset laterally from
t he adj acetiocksd bedwaenitheassemblies\eitopand bottom blocks 18, & antyblock

| astics rodq or .beam 4 and a portion.6 olyneric strip 5, e.qg. of
bar aweb. Wil GCro ez data rem SPIsBa S ofeef slemiNa frem teimdiasantirais cavi ty
or comart%nzgﬁéégﬁ%l%ﬂ/@gn the top and bottomwalls 22, 23 of the

| ower and upper respectively. The ends of the rod 4 extend
laterally to either sideeighghle (fasiies rod or beam 4 BRA aa¥biibn/chap a2 first
recess 11 for the rod with ghe cﬁiircurrflect ed strip, deflénigd'tltm1 goﬁfraonti ng

| at eral tr qolymeric sttip 5, ppgr obRdrawele rwhiobciscicuimflecte daabeutcthe mecsss 12
for the parts of the strip extending fromthe rod. The second recess is

di sposed ordrasgnaaviched in akavity os comparinent 7 dsfinedibetweendhe top andr st

d .t A d i d t | f t | . Th
ecCss and it o) 2l QUi B ATAR LAY L e Rlocks T
ot reny £ rideof the rod 4 extend MtePaftp 16 eftfief SBY e sfify.! ned by 2 pair of

confrontin

The cavity 7 has a first recess 11 for the rod with the
circumflected strip, defined by confronting lateral troughs in the upper and
lower blocks 1,2, and a second recess 12 for the parts of the strip
extending from the rod. The second recess is disposed orthogonally to the
first recess 11, extends between the first recess and the rear wall 21, and
is arranged centrally of the blocks. The front edge of the second recess
may be rounded to avoid damage to the poiymeric strip.

The second recess may be defined by a pair of confronting
troughs in the two blocks like the first recess (see Figure 3). In a preferred
embodiment the first and second recesses are defined solely by troughs
in the lower block 2 (see Figure 6).

The first recess 11 receives the rod with circumflected strip
with the ends of rod 4 extending laterally to either side of the second
recess 12. The ends of the rod 4 confront and abut a part of the wall of the
first recess 11 to retain the rod and thereby the strip 5 within the cavity 7.
T;me internal location of the rod helps to distribute horizontally and vertically
the load applied to the facing 10 by the strip 6 through the rod 4.

In a preferred embodiment (Figure 6) the first recess 11 has



troughs in the two blocks like the first recess (see Figure 3). In a
preferred SKBAHPHEAt the first andhsSbendasmeasepiasdar e def i nBETARIM3py
md with circunflected strip

troughs in the |l ower block 2 (see FHmlﬁ ”J
o elther side of the second

5 The first recess 11 r mﬂu

with the ends of rod 4 extending |aterally

recess 12. The ends of the rod 4 confront and abut a part of the wall of
the first recess 11 to retain the rod and thereby the strip 5 within the

cavity 7. The internal location of the rod helps to distribute horizontally
and vertically the load applied to the facing 10 by the strip 6 through the
rod 4. a greater deaﬂpg'laf‘eﬁheeﬁe@MOmsﬂZ(téi formea Bp 17heThé fdboriofgsss 11
has a greater degysht_han the second recess 12 to forma lip 17. The fl oor

of the recesdCPEsS$d 1d§Rfra@vedtomateh the sbﬁaseofghetqi@mnﬂemuL partion Gofti on
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bendi ng moneritp 4 tolsuppolt 4he sodahalotry sbstantiali9 st entire lquéh §0 tﬁa} the
connecting nmeans in the formof a connecting insert 25, noul™ded to fit

closel y the vidd 4isoretaimedrkehing tha lipri? ahd the pending hasment ontesod # i$
within the recess 11, is located in and extends |laterally along the |ength
of the reces<LHIgeFAPI¥redytRdi nsert hol ds the rod 4 down so that it

functioning as a shear RSPTRIRAFaNE TndREBrngofa dthacinG Gserbase
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the strip 5 within the recess 11, can be located in and extend laterally along
the length of the recess (Figure 5). Alternatively, the connecting means
could be formed integrally with one of the blocks (1,2) by an abutment 31
protruding into a complementary trough in the adjacent block (see Figure

6). Inthe embodiment utilising an insert 25, the insert holds the rod 4 down

so that it remains behind the lip 17. The connecting means interlinks the
blocks 1,2 functioning as a shear key to reinforce the facing 10 and to
distribute loads imposed on the facing 10. The connecting means atso
aids accurate location of the blocks when the facing is being constructed.

In the embodiments illustrated in Figures 3 and 4, the floors
of the recesses 11,12 are flush and the forces imposed on each rod are
reacted by its laterally projecting ends. A strut 26 may be disposed
xinterjacent the rod 4 and the rear face of the recess 11 (see Figure 3) to
;trengthen the rod 4 which is subject to increased bending forces due to
the absence of support for its central portion. Alternatively, the rod 4 and
strut 26 may be formed integrally (see Figure 4). Further the lateral ends
kof the strut 26 may also abut the front and rear faces of the trough in the
upper block 1 to function as a shear key.

The rod 4, the connecting insert 25 or the strut 26 could be



In the enbodinents illustrated in Figures 3 and 4, the floors of the

recesses wo,9sdsmrre flush and the f@riscsﬂese |.mposed on each rodcgignoneast ed by
its laterally projecting ends. A's -~ la?ﬂisposed i nterjacent the
rod 4 and the rear face of the receéﬂuﬂ ure 3) to

6 strengthen the rod 4 which is su ased bending forces due to
t he absence of support for its central portion. Alternatively, the rod 4
and strut 26 may be forned integrally (see Figure 4). Further the |lateral
ends of the strut 26 abut the front andgear faces of the trough in the
upper block 1 to function as a shear key in the sanme manner as insert 25.

Dol yropy! doHeLFaRPOEdiEne rolyehyldlie Xiks-riRa TR EImTa08 orany
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from e.g. ceramics, a carbon fibre conpdsite material, or a ne

material . formed from, elyréergmics|sa carbandibrefcompesite eratedalser b rgéfﬁiﬁé ure,
the facing 10 and soil, e.g. conpacted granular fill (30), are t up in
| ayers. Ass@@€fi@k according to the invention are interspersed wth
I nt er medi at e bl ocks t@ Lorn1an,%§8ere t structure. As bl ocks of adjacent

rows of blocks are |a LFIRG GPNGIGHPN ﬁéewemi‘zfi@qtﬁﬁréaeifﬁcm1o .
the cavi'ty Jaasgll 8, SR mpERtq | QR Wbt (o8 Srbr BBt P O BRI o
1130 and T B o e Sk Pt odiafer
cl oggi ng upblocksdo fomaga dohesent structure. As bidtks pf adEemnews ofislooks
conpl enent ar cesses._may be arranged such that successive rows of bl ocks
are offset aéii&r@fwoﬁge{ tge recesses are formed in two abutting blocks in the

same row, thereby utilising three blocks to define the cavity 7. A drainage

layer 31 may be provided immediately behind the facing 10, and a

geotextile strip 32 may be disposed between the granular fill 30 and the

drainage layer 31 to prevent particles from the fill clogging up the drainage

layer.

The projections 8 and/or complementary recesses may be

arranged such that successive rows of blocks are offset rearwardly to form

a generally reclined facing. A reclined facing is particularly advantageous

in relatively small structures. The facing may be inclined at an angle of

between 5 to 15° to the vertical, and is preferably inclined at an angle of

about 9°.

One or more anchoring bars or shafts 40 are disposed in the

soil behind the facing on the same horizontal level as the row of

assemblies according to the invention. A continuous portion of strip S is

circumflected about a rod 4', a bar 40, a rod 4" adjacent to the rod 4' etc.,

to produce a zigzag-shaped path as illustrated in Figure 8. The inclination

of the strip 5 relative to the facing 10 is exaggerated for ease of illustration;

in reality the anchoring bar or bars 40 are disposed a greater relative

distance from the rear of the facing 21.



forma generally reclined facing. Areclined facing is particularl
advantageoﬁ@oPﬂ&ngativer smal | structures. The facingpnay ggT?%?%VHéﬁ at
an angle of between 5 to 15[err] to the vertical, and is preferably
inclined at an angle of about 9[err].

7 One or nore anchoring bars or shafts 40 are disposed in the
soil behind the facing on the sane horizontal |evel as the row of
assenbl i es according to the invention. A_continuous portion of strip 5 is
circunflected about a rod 4', a bar 40, d rod 4" adj acent to the rod 4

etc., to produce a ziazag-shaped path as illustrated in Figure 9. Tqﬁ
inclination of the stin@ prafeiradicaafigyration, diiustrajeddnifiguradfeaflutality,

o orest o v b7 blGtHs ik DBl e e A pRBRU Blali it 7 hd b8
T e SasE MRIorBLfdHs Mexdend Hibfh thel Tt 6E 10 extefliditdvily 71 0k

1l are juxta I neé an ex cavit and on€ or nore

rods 4 ext epdniiritiud §8ip sﬂgt\hoarﬁdta?s theneagtrcer tiey of each roond | ang e

n
strip 5 is wound along the length o tﬁe or each rod 4, and at regul ar
i nterval s i regalgraintervaist itoils phssédcout) afhtheudacing thresghl 2, recessurifd, ect ed
about an anchoring bar 40 and returned to the rod 4 through the sane recess

gZ. kThe s':]r iClr M astedabout ansngharinghandiang eiumed te thie sod 4 thioyghseq
to t 4. thereby.ta.defj LSt - . bl d
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bl ocks and tTte dlocks usedttocdefimenhd.extended cavity ¥F mayubeeof amwitiénticali ons

to the described enbodi nents of the invention may be nmade w thout departing
fromthe scqenfiguratien, or spacing blocks without a second recess may be utilised.
By winding the strip 6 along the length of the or each rod 4 the connection
between the blocks and the strip is strengthened.
Of course, modifications to the described embodiments of the
invention may be made without departing from the scope of the claims. For
instance, the extended lateral cavity could span the length of the facing, or

a number of discrete extended cavities could be provided.
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clainms. For instance, the extended |lateral cavity could span the | ength of
t he faci Rgeo ogbsm7NUNber of di screte extended cavities coul gchespi/eséed.

8 CLAIMS 1. An assenbly for use in reinforcing a soil structure
conprising a polynmeric strip secured to a facing by attachnent neans, the
facing conprising a nultitude of blocks and the attachnment neans conpri sing
a plurality of elongate attachnent nenbers, each of said plurality of
attachnment nmenbers being received and retained in a cavity defined by a
groupi ng of at |least two said bl ocks, asconnecting menber housed in each
cavity serving to interlink said groups of blocks, and the strip being
circunflechgﬂ%@béernately about one of said attachnent nenbers and an
anchori ng di sposed in the soil structure. 2. An assenbly
according to claim1, wherein the attachnent nenber (4) and the connecting
means (25) are integrally forned. 3. An assenbly according to

claim1 or 42, wherei Mmbséarnbly for@iseariréinfereiiy BRI ﬁn‘fn?t%fé cgmgéll)

di sposed substantially orthogonally to a second recess second
recess ext @n@olymericestimdS) iseauredctesa faving (40) flac edtachient nidengd)! ocks

adj acent rc]:‘faua?aoci:tleris'éterduQJ} utrh%t the attachment means comprise an elongate
attachment member (4) about which the strip (5) is circumfiected, and the
facing (10) comprises two or more blocks (1,2) defining a cavity (7) for
receiving and retaining the attachment member (4) and a portion of the

circumflected strip (6).

2. An assembly according to claim 1, wherein connecting means
(25) are provided whereby to interlink the blocks (1,2).

3. An assembly according to claim 2, wherein the attachment
member (4) and the connecting means (25) are integrally formed.

4 An assembly according to claim 2, wherein the connecting
means (4) are formed integrally with one of the blocks (1,2).

5. An assembly according to any one of claims 1 to 4, wherein
the cavity comprises a first recess (11) disposed substantially orthogonally
to_a second recess (2), and the second recess extends between the first
recess and the rear faces (21) of the blocks adjacent the soil structure.

8. An assembly according to any one of the preceding claims,
wherein the depth of the first recess (11) is greater than the depth of the
second recess (12) to define a lip (17) therebetween.

RER T A uii\‘“\ri“\f\s“m\\{“\



4. An assenbly according to claim3, wherein the deptlJE.‘x);& ;%gl*l rst
recess (11§Vq9§’°§?‘gater than the depth of the second recess ( ?o efine a

lip (17) therebetween. 5. An assenbly according to claim4,
wherein the lip (17) supports the adjacent portion of the attachment nenber
(4) to reduce substantially the bendi ng novenent inposed by the strip (5)
on the attachnent nenber (14).

REPLACEMENT SHEET 9 6. An
assenbly according to claim3, 4 or 5, werein the first recess (11) is
arranged laterally of the blocks (1,2). 7. An assenbly accordi ng
to clam3, 4. 5 or 6, Aneassembiye aceasding doeclkaim1®), wheeeinathedipdn?)al |y
of the blocks (1,2 according to any one of the

%ﬂ 8.. .An gssenb

precedi ng clSHRROMSiBE adjacaat portion t the arBehment rpemben (ntaareduce
non-netal lic L2 9. ; ring a.pojynmerig strip
of reinf orc%gh{lgh)(um%lbeen[déng %‘@ng{ pﬁﬂ?ﬁ%@}c&&}hﬁr isgi"ﬁgg RN ﬁ?q ude
of bl ocks, i | ps of providing a plurality of elongate
attachnment ne ‘gﬁﬁéﬂﬁﬂ a SFﬁggfﬁty of connecting nenbers, circunflecting
said strip alternately about one of said attachnment nenbers and an

anchoring menber disposed in the soil structure,. a group of bl ocks
An assembly according to claim 5, 6, 7 or 8, wherein the first

recess (11) is arranged laterally of the blocks (1,2).

9. An assembly according to claim 5, 6, 7 or 8, wherein the
second recess (12) is arranged centrally of the blocks (1,2).

10. An assembly according to any one of the preceding claims,
wherein the attachment member is formed from a non-metallic material.

11. A reinforced soil structure comprising an assembly according
to any one of the preceding claims.

12. A reinforced soil structure according to claim 11, wherein the
cavities (7) of a plurality of assemblies cooperate to define an extended
cavity (7).

13. A reinforced soil structure according to claim 12, wherein one
or more attachment members (4) extend along the maijority of the length of
the extended cavity (7').

14, A methed of securing a polymeric strip (5) of a reinforced soil
structure to a facing (10) therefor comprising a plurality of blocks,
characterised by the steps of providing an elongate attachment member
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defining a plurality of cavities, each cavity receiving one of said
attachmewb ssmedner s, a portion of the circunflected strip aot/gmeonissai d
connecting nmenber, the group of bl ocks serving to sandwi ch the respective
attachnment nmenber, portion of the circunflected strip and connecting nenber
in the cavity thereby to secure the strip to the facing and to interlink

t he bl ocks. ) 10

ABSTRACT (Figure 1) To secure a
polymeric strip (5) to a facing (10) OL a reinforced soil structure, the
strip (5) is circunflected about a pla Qics rod (4) and the circunflected

Sou U SR PR T BRALERD alFhofb ittt fufroving. 7acing
rore uni 1dPRTS iR Blacky (1,23 sty REduly Wy Bl tstiia Faedagimept “ang
the pl astimenist @))arida'pitishastitheTifkUNPELel-strip (6), and sandwiching

the attachment member (4) and the portion of the strip (6) between the

bilocks (1,2) in the cavity (7) thereby to secure the strip (5) to the facing
(10).

15. A method according to claim 14, wherein the method includes
providing connecting means (25) to interlink the blocks (1,2).

16. A method according to claim 15, wherein a plurality of cavities
(7) and associated attachment members (4) are provided, and one or more
anchoring members (40) are disposed in the soil structure, the method
including the step of altermately circumflecting a continuous strip (5) around
an attachment member (4) and an anchoring member (40).

17. A method according to claim 15, wherein a plurality of cavities
(7) cooperate to define an extended cavity (7'), and one or more
attachment members (40) are provided in the soil structure, the method
including the steps of circumflecting a continuous strip (5) around the
length of the or each attachment members (4), and periodically
circumflecting the strip around an anchoring member (40).
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