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10 vertical surface. The connection between a strip
and a facing unit is usually formed by a fastening
element such as a bolt which passes through an aperture
in the strip.
In order to ensure that the aperture does not
15 unduly reduce the tensile strength of the strip,
it has been proposed in GB-A-1563317 to reinforce
the end of a strip by meahs of welding one or more
plates to the end of the strip and to form the aperture
in the reinforced region. This presents a number
20 of pfoblems in practice, however. The general use
of high tensile strength carbon steel means that {
welding can be difficult and the high heat required
can produce crystallization having a corrosive effect.
This can result in hairline cracks not visible to
25 the naked eye. Furthermore, it is common to galvanize
the steel strips but this can be difficult with welded
reinforcement plates. Prior to galvanizing, the
strip passes through an acid bath and it is difficult
to remove all of the acid from between the welded
30 plate and the strip. The presence of residual acid
is undesirable and mav damage the galvanization,
leading to corrosion problems.



-2- It has al so been proposed in GB-A-1563317 to hot forge the end of the

strip to a required configuration. However, this is a relatively expensive
process and the forging may change the prop %}y 5 of high strength steels

in particular, leading to e.g. brlttleness o deal with these problens,

the Jjnvention provides phcegr% % B! ﬁ@?ﬁ%‘d use éﬂ'ﬁt?‘?k3§%§6d earth

structures, which has a along 1ts Tength thickened
r ei nf or cement re@QNﬁpﬁdﬁnmm(ﬂhﬂrﬁpdrﬂfrth¢|$@anetat$oneﬁﬂureéch bei ng

bet ween 40 mMm anckok¥0 JUP 4 ¢ drENItHbwddier StEhPs bed ng PEiaEPvélﬁeékﬁéﬂsLGQch
wi th one of said reinforcenent regi ons belng | ocated at or near an end

the strip, 15 anPHRGe%%F SnbitHhe rRnthg mMaxigthanse ekle BFAPSF EBnent reglon
and bei ng suisamdfthlghﬁsﬂnﬁhdthﬂsxéémpr&nﬂpafﬂ1éwrate 1badshgi poin a
stablised earth i ructure, Thus, the strip will have reinforcenment regions
provi ded al ong |ts‘%nt|9 kﬁﬁﬁ%ﬁ spaced apart by 20 no nore than the

di st ance correspondlmgﬂQ)dﬂﬂifwﬂthrth@ﬁ%ﬂ?tﬂbt¢m$heth©rnnngntobhs

Typical ly, the JHIBSP pr&glemﬁl,ﬁe@aa@@yi p A8 HE?Ff% etaem@&e&hls

noni nal C|rcunference fWO OfF nbre reinforcenent regions are
provi ded for eaclfansh (ﬁkﬂ?ﬂ??ﬁﬁstrﬂﬂﬂiﬂ\ﬁﬁﬁ ahape hyQALe é“ﬁer?éésnn1or 350

nm Anot her p@ssidlidrd Vits$ Iéhﬁlﬂ%tdﬁ:l@eﬁéﬂ'r@iné@@@eﬁ@hﬁl Eégﬂ&ﬁéenpe with
of el gnt per merhRrad e 8RS ehe ot Fnd SR r L SR and Reb e PRERS it
i ncreases wast agdbetveren M0 stm ignd sltuhtmmmmehgm@thortheesti'hp besngt of
providing a rei nfQueepny é@éli:ﬁéh %19:# %ﬂ{%ﬂi Q”Qfoéaig reéi hEBrLERGHE

rou that t

with an aperture forned theret ere nee e no separate 35
form-ng steps af tk@9iansg ihrjing located at or near an end of the strlp,

15 an aperture being formed through the end reinforcement
region and being suitable to receive fastening
means to locate the strip in a stablised earth structure.
Thus, the strip will have reinforcement regions
provided along its entire length, spaced apart by
20 no more than the distance corresponding to one full
revolution of the forming rolls. Typically, the
maximum spacing would be about 1400 mm for a roll
of this nominal circumference but preferably two
or more reinforcement regions are provided for each
25 revolution, thus giving spacings of e.g. 700 mm
or 350 mm. Another possibility is to provide a
roll of 1000 mm circumference with spacings of 500
mm between pads. Greater spacing results in lesser
increase of weight per metre of the strip, and thus
30 less use of material, but increases wastage when
the strip is cut to length for use.

The result of providing a reinforcement region
at or near the end of the strip length with an aperture
formed therethrough is that there need be no separate

35 forming steps after rolling.

It will be appreciated that to avoid cutting
wastage in the event that reinforcement regions are
required at both ends of the strip, each reinforcement



It will be appreciated that to avoid cutting wastage in the event that
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r ei nf or cenent -3- region mght_hgve a |ongitudinal extent at |east twce
that required for use at one end of a strip length. In this way, a single

cut throyl@{,nénemm_;ﬂdlﬁaeé 8 1834;9&1&@%@ gRtdht WAl eqaqh severed strip 5

| ength wi termnate | Elta e reinforcement. region. However, since
t he nunbE¥1of F%?Efﬁ?%%hﬁﬁ@ i BAE Pkt BPRe@NS: O R SEXdP of a strip | ength
wi || notléegtised, Intthhy baypraf einflle tatr etwroaghhahenmiddlef naterial and

have rei pfoxrc regi.oRs W4 i table f se at one end only.
Thus, tﬁgéc%tg€gg%% ﬁg?fgeeﬁngégghghegggﬁt%e% eéﬁet%egion, but woul d
i nst ead bengtllewiblloternminabaeinoagstdtimbidle @ednforicemendgi on, e.g. through

the rei ”E@?Prou“tﬁéﬁ&@? Qin&@rgﬂghnhhﬁeku'a%t £ @ ol g dint i ckened 15

strip, he unt hi ckened strip at a i nal spaci ng
fron1ther?%+ﬂ?%rb%F%ﬁTe¢é§F8nt ?hé“ﬁén@?haoﬁtéa@hlﬁéﬂ rcement region of

about 40wnmt@o&09enﬂs§an bt maypbeegrerklaplef @0 @dgulde P Cross-sectional
dlnen3|o€§%of abo mm_,Thus, the |ength

t
of the refhfyPRE ??rﬂaFﬁﬁl?én%hﬂygﬁvﬁe§g3h8°FﬁF@FH§s§989°Pﬁb strip, for
exanp? e of aheizedsuibébBet fo5usenas bhe ehdclondys ofThifzs strlp This can

i sol ose i n £‘“93%%23%”ﬁﬁséﬁpéuﬁenE?‘EL‘é%%% e SR Baiai recti on of
the stripP¥sweild hinshead obgenads @ﬁeorhneaﬁeggeoflometsl@mq@l It is, in
fact, prei@rebl enéhobqiss, s&r?p ¥hBugf ei;@r FeRorcagleqs | ncorporate the
transversegggnrlg§ gﬁroug 1ts 1uggt§on wit he ﬁ%@%?@ﬁ?%é%bove
-’
15 strip, or through the unthickened strip at a short
longitudinal spacing from the reinforcement region.
The length of each reinforcement region of
about 40 mm to 100 mm can be compared with preferred
strip cross-sectional dimensions of about 60 x 5
20 mm, 50 x 5 mm or 40 x 4 mm. Thus, the length of
the reinforcement region is many times the thickness
of the strip, for example of the order of 8 to 25
times the thickness of the strip. This.can be contrasted
with the dimensions of preferred transverse ribs
25 as disclosed in GB-A-~1563317 whose dimension in
the longitudinal direction of the strip is of the
same order as the thickness of the strip.
It is, in fact, preferable that the strip
with reinforcement regions incorporate the transverse
30 ribs also. For the 50 x 5 mm strip mentioned above,
there may be ribs of, say, 3mm high and 5mm in the
longitudinal direction of the strip. These may
be provided at 50 mm intervals on both faces of
the strip, with the ribs on one side offset by 25mm
35 with respect to those on the other. The ribs need
not be provided continuously, and for ease of production
will preferably not be formed in the reinforcement

regions. Apart from that, the ribs could be provided



there may be ribs of, say, 3mmhigh and 5rMmin the | ongitudinal direction
of the strip. These may be provided at 50 mMmintervals on both faces of the
strip, with the ribs on one side offset by 25nm 35 with respect to those on
the other. The ribs need not be provided contd nuously, and for ease of
production will preferably not be formed in the reinforcenent regions.
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centye pl ane strip gradually at each end, preferably rising to
15 maximum thickness over about 1/4 to 1/13 of its
overall length, to assist in rolling. In some instances,
it may be preferably to increase the thickness of
the strip in two sections. For example, the use
of two generally straight sections of different
20 gradient might minimise the effect of a sudden discon-
tinuity during rolling.
The reinforcement region should also preferably
be symmetrical about the laterally extending central
plane of the strip. Otherwise, in the transition
25 from one thickness to another the strip centre plane
— may shift for a short time in the rolling operation,
leading to unwanted vibrations. However, absolute
symmetry is not essential, so that although the
increase in thickness might take place on both faces
30 of the strip with the longitudinal profiles of the
two faces being substantially the same as each other,
these profiles might be longitudinally offset.
Preferably, the reinforcement regions will
extend over the entire width of the strip, as any
35 transverse ribs would also do. However, rolling
of a thickened region results in a reduction of
width. For the 50 x 5mm strip with 8mm thick reinforce-
ment regions, the maximum reduction in strip width

may be about 4 to 5 mm. This is acceptable.



may shift for a short time in the rolling operation, |eading to unwanted
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basic cross sections may be 40 x 5mm, 60 x Smm, ~

15 50 x 6mm and 50 x 8mm for the ASTM A36 mild steel.
With the higher strength steel, cross sections of
50 x 4 mm or 50 x 5mm are possible and it is in
the context of these that the reinforcement of the
ends may be of particular importance.

20 The strip can be rolled using conventional
apparatus but with the final rollers being suitably
profiled to give the reinforcement regions. The
existence of the reinforcement regions of increased
thickness may have a tendency, in some cases, to

25 cause bunching during the rolling process but since
the duration of forming the reinforcement regions
is relatively very short in most cases, there will
generally be no insurmountable problems. It may
be desirable to monitor and if necessary vary the

30 roller drive velocity at appropriate points for
example by terminating or varying the current supply
in the case of electrically driven rollers. The
cutting and handling of the strips subsequently
may be by any convenient means. The lengths of

35 strip cut could be e.g. from 3.5m to 1ll.5m or more.

It will be seen that the process for forming
strip lengths with reinforcement regions at either
end, has a number of advantages over the known processes



20 - The strip can be rolled using conventional apparatus but with the
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Fig. 1 is a side view of a length of strip
15 joined to a facing element;
Fig.2 is a plan view of the strip;
Fig. 3 is an enlarged side view of the strip;
Fig.4 is a diagrammatic view of the rolling
process; and;
20 Fig. 5 is an enlarged view of the last part
of the rolling process.

Referring now to Figures 1 and 2 a strip 1
of high strength steel A572 (ASTM) is joined to
25 a facing 2 of a stabilised earth structure by means
N of a bolt 3 passing through a bracket 4 secured
to the facing 2 and through an aperture .5 formed
in a thickened end portion 6 of the strip l. The
thickened end portion 6 is provided by the major
30 part of one of a number of reinforcement regions 7
spaced regularly along the strip at about 700mm
intervals. The strip has a nominal thickness of
5mm and a nominal width of 50mm.
Each reinforcement region 7 has a maximum
35 thickness of 8mm for a central portion 50mm long,
and tapers at either end to the 5mm thickness over
a length of 10mm. 1In an alternative embodiment
the length of taper could be as little as 5 mm,



Fig.2 is a plan view of the strip; Fig. 3 is an enlarged side view of the -
strip; Fig.4 is a diagrammatic view of the rolling process; and; 20

Fig. 5is an enlarged view of the Iaft part of the rolling process.
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al so prowidad 8Mdfh knewrs Veyse, each extending a few millimetres
high and a few millimetres in the direction of the
length of the strip. The ribs 8 between the adjacent —’
15 reinforcement regions 7 are arranged in groups spaced
apart by about 175mm. The ribs in the groups alternate
on the two faces of the strip, the spacing between
two adjacent ribs being about 25mm. There are a number
of groups of four ribs and, in this arrangement, one
20 group of three ribs between two adjacent reinforced regions.
Bach reinforcement region 7, and thus end
portion 6, is symmetricallhaving identical and aligned
profiles on both faces of the strip. However, in
an alternative arrangement the profiles on the two
25 faces could be longitudinally offset relative to
each other. For example there might be an offset
of about 3 mm in a case where the length of taper
is 5 mm.
With reference to Figures 4 and 5, the strip
30 is formed in a generally conventional manner. A
hot billet 9 from a continuous casting process passes
through sixteen sets of rollers 10, to produce a
strip of reduced thickness. It is then passed through
final profiling rollers 11 which produce the final
35 strip 1. The circumferences of the rollers are
provided with grooves 12 to produce the ribs 8 at
the required intervals. However, two larger profiled
regions 13 are also provided to produce the thicker
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corrosion resistance.

15 There may be a number of possible variations
to the broad aspects and specific details disclosed
herein and it is intended that these be included
within the scope of this specification. Furthermore,
this specification is relevant to the stripé, the

20 processes for forming them, and stabilised earth
structures incorporating them.
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2. A strip as claimed in claim 1, wherein the o
cut is made at or near one longitudinal end of the
reinforcement region.

‘3. A strip as claimed in claim 1 or 2, wherein
the reinforcement_regions increase in thickness
from the adjacent unthickened strip gradually at
each end of the said regionms.

4, A strip as claimed in claim 3, wherein the
increase in thickness takes place in two generally
straight sections of different gradient.

5. A strip as claimed in any preceding claim,
wherein the reinforcement regions are symmetrical
about the laterally extending central plane of the
strip.

6. A strip as claimed in any of claims 1 to 4,
wherein the increase in thickness takes place on
both faces of the strip, the longitudinal profiles
of the two faces being substantially the same as
each other but longitudinally offset.



each end of 'the sai.d regions. 4. A'strip as claimed in e|n
the increase in thickness takes place in tw generally st m’ ”!m] #"If
different gradient.. 5. A strip as clainmed in any precedi'ngt c

wher ei nlt he reinforcenent regions are synmet¥0d cal about the laterally
extgnding central plane of the strip. 6. A strip as clained in any of
claims | to 4, whesein Ahstripreaasclaimefii ihnepy palecedingcel@impot h f aces
of the strip the;haighing' 2eanBLAEELCE1BE bRBvENAA ARCIniRrials

substantially the sanme as”eac Irtu naII fset. -10- 7.
A strip as clalnegnlhoﬁhyfﬁFééernﬁhel§FEFP| GFHGPHQs@#éh§#@ﬂ§9ﬁﬁﬁ&$nt
‘provi ded at i nteryagsons.both faces of the strip between said reinforcenent
regi ons. 8. A stabilised earth structure including facing units to which
are attached rolled netal strips as clainmed in any preceding claim each
strip being attacBed byAf stabaligedeensthestirueture daicd udiora fias ifg ned

t hrough the strip e isP I stajdesed earth
structures, substgﬁ'??:g ? aéghérgfgﬁé (Ig'rateghgkeisgfrolg gs?ne'i{]élr eferfgscsze to the

acconpanyi ng drawRfig§laiped in §PXbPFF§6é1§SrFﬂaéﬂhu@ﬁﬁ$bsﬁﬁﬂﬁs %l |y as
herei nbefore descatBgenuit Byr ehetentfigt flebi® 2eeIRVH bYW sl i@VdtdTture

formed through the strip.

9. A rolled metal strip for use in stabilised
earth structures, substantially as hereinbefore
described with reference to the accompanying drawings.

10. A stabilised earth structure, substantially
as hereinbefore described with reference to the
accompanying drawings.




