1 A Collar, A Concrete Pipe Section, and Methods of
Manuf acturing the Sanme 5 FIELD OF | NVENTI ON The
present invention relates to a collar for attaching to
a concrete pipe section, an integrated collar and
concrete pipe section, and nmetjhods of manufacturing
the sane. 10 BACKGROUND Concrete pipes are
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particular, for Mdtleads of MeendgetupingsthscSameat er

m xtures. Concrete pipes used in deep tunnel sewage
systens are manufactured in pipe sections and joi ned
to one another at the 15 installation site to forma
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st dcaliandg agethedl ext endi ng from t he concrete body of
t he pi pe section. However, although mld steel is
capabl e of taking abrasion and stresses in a slurry 30
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r etuamﬂ\ﬂélllyg heagl/fprveard by wklng opnwste pipes eonhnctatitone after the other
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|t|$n with prior art pipe sections he collar end

" seal together properly

Typically, the design of each pipe section comprises a collar end and a spigot end.
The pipe sections are joined by fitting the collar end of one pipe secfion into the
spigot end of another pipe section. Conventionally, the collar end is made entirely of
mild steel or stainless steel extending from the concrete body of the pipe section.
However, although mild steel is capable of taking. abrasion and stresses in a slurry
pipe-jacking process, it is susceptible to corrosion. Stainless steel on the other hand
-can take abrasion and stresses and is less susceptible to corrosion but is a costly
material to use. Both types of steel are relatively heavy and less corrosion resistant
compared to other materials such as plastics.
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with the spigot end, thus causing | eaks in the system
These | eaks can be particularly bad if the systemis
pressurized in any way. 5 SUMVARY | n accordance with

one aspect of the present invention, there is provided

a collar for attaching to a cpncrete pi pe section,

the concrete pipe section conprising a spigot forned
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theD r%Cb' el f{en%(s@wgpasgurﬁ%g d"ﬁyon. The abr asi on
resi stant |ayer may be on an outside surface of the
£oldigmmaARs t he corrosion resistant |ayer may be on an
inside surface of the coIIar 15 The abrasi on

|stan | ayer may conpl etely cover the corrosion
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external ly coated with one or nore protective
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protrusions on t tubul ar concrete body for
preventing novenent of the 30 corrosion resistant
| aybe alnadion hesistarit idyar meycmpdétely body tivd ddirosies peistant Riyer.
each other. The collar may further conprise one or
nore bars extending fromthe abrasion resistant |ayer
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materials.

The collar may further comprise recesses on the corrosion resistant layer for
engaging protrusions on the tubular concrete body for preventing movement of the
corrosion resistant layer and the tubular concrete body with respect to each other.

The collar may further comprise one or more bars extending from the abrasion
resistant layer into the corrosion resistant layer for preventing movement of the
abrasion resistant layer and the corrosion resistant layer with respect to each other.




resistant |ayer; and a corrosion resistant |ayer; and
a spigot fornmed on the tubular concrete body at the

second end, wherein the collar is configured to nesh

with a spigot of an adjoi ning concrete pipe section.
10 The abrasion resi stant Iaygg may be on an outside

surface of the collar and the ¥ corrosion resistant
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The collar may further comprise recesses on the corrosion resistant layer for '
engaging protrusions on the tubular concrete body for preventing movement of the
corrosion resistant jayer and the tubular concrete body with respect to each other.

30 The collar may further comprise one or more bars extending from the abrasion
resistant layer into the corrosion resistant layer for preventing movement of- the

abrasion resistant layer and the corrosion resistant with respect to each other.

The collar may be formed integrally with the pipe section.




by joining the abrasion resistant |ayer to the
corrosion resistant |layer. 10 The abrasi on resistant

| ayer may be on an outside surface of the collar and
the corrosion resistant |ayer may be on an inside
surface of the collar. The netjod may further conprise
the step of fabricating one or nore protective 15

| ayers for the collar and assenbling the collar by
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accordance with a further aspect of the present
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The abrasion resistant layer of the collar may comprise mild steel or stainless steel. |

The corrosion resistant layer of the composite collar may comprise one of High

- Density Polyethylene (HDPE), Polyvinylchloride {PVC} and High Alumina cement.

In accordance with a further aspect of the present invention, there is provided a
method of manufacturing a concrete pipe section, the concrete pipe section
comprising a tubular concrete body having a first end and a second end opposite to
the first end, a collar attached to the first end and a spigot formed on the second end




nmoul d; pouring concrete into said nould; allow ng the
concrete to harden within said nould to produce said
concrete pipe section; and renoving the concrete pipe
section fromsaid nmould. 10 The step of fabricating

the collar may further conprige fabricating an

abrasion resistant outer layer; fabricating a
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sections, each 6 concrete pipe section conprising: a

tupul ar concrete body having a first end and a second

enthe & leagf cBg protibsiFHRAhaRasirpd e peaspe said at legsbonq reegss.

end; a collar disposed on the first end of the .

t I . d the collar conpri.sjng. an.,.
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25 | ayer; and a spigot formed on the tubular 5 concrete

borhe 8émdsRR R66EAADIHE of WRETBIA Hb§ c%ﬂkulri?é dn of High Density
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The concrete pipe section may further comprise a spigot on the first end and wherein the
30  step of positioning the collar is eliminated, the method further comprising a step of:
attaching the collar to the spigot on the first end to form a concrete pipe section.

In accordance with another aspect of the present invention, there is provided a
concrete pipe formed by connecting a plurality of concrete pipe sections, each




The collar may be forned integrally with the pipe
section. 10 The concrete pi pe section may further
conprise a spigot fornmed at the first end, and

wherein the collar is attached to the spigot at the

first end. BRI EF DESCRI PTI ON gF THE DRAW NGS 15

Enmbodi ments of the invention will be better understood
an@oPEaTE RIRe egnvien epmprisingoadubut conetbtedrogly Slaving aifirst ehe and a

ar tsetdrnedd) %aifi QRebontl Ml dpobd L BpFRRS id ﬂb'f@é?’engéa\zm \éﬁbég Bkposed

ex%ri]}p hghﬁrsq réi ?fatpnd " c:ocn grgg, é?f@ctﬂfev%dl@f gwgwarfswg n’abrasion
corﬁ%ﬂﬁé@r‘é lq)rlepeanslea:corwaioacmmt feyet; andra sgi@bt dorarep| o the tubular
5€MRegl-8RModPfat ﬁl‘I&esé%ﬁcF ?ﬁﬁ WH%Y&EWHeO&HalF is%ﬁ %LI?EdSE)oMé?haWIth a

cross S(%Ctl onal view of the concrete ction
§aieat of an gdioping sepcrels RitfeSestiothpl e errbodl ment; 25

F| gure 3 is a cross-sectional view of the top part of

t "‘ﬁ‘hﬁ@blﬁx‘rﬂi %e‘?érﬁs%dﬁﬂ?e?g{gél&%@ttﬁeaé ggﬁectlgbw It according

to the exanple e
cross-sectional view of a ring gasket according to the

10 EX TNP benopstd Qﬁb&elﬁeéﬂon nﬁtfy f&r'ﬂ%r RoMABMIL a $giyR '?dri'n@? at lﬁ@ first ?%d and
i ess involved in
ma%%r%' U??OIE” fa%mq?gﬁ%w&sg'gﬁfﬂgh é’@tcemdon according to
t he exanpl e errbodl ment; 7 Figure 6 shows a

peaam&bsscamm@‘p ﬁif?@ﬁ%ﬁﬁésp' pe section according
to a second exanple enmbodinment of the present

i nvention; Figure 7 shows a cross sectional view of
15 t hEmbodimesats ef fiepaventiat willbedfettél @detdbd ﬁadasmp Appgeiitdo one

t h@f otfi ﬁ%%kfﬁ%ﬁ%‘ % ﬁ%‘p . &Lm @rﬂgﬁ Sescrlééqni 8¥] gvag ﬁ’& e)éample

perspectirve view O 0| nrng prp

co?ﬂ'h@”?ﬁh@"&f"é“%‘t)’?'ﬂ"tthed'@wmgai inghich: t he second exanpl e

errbodl ment; 10 Figure 9 is a cross-sectional view of
top [t o [ e sections that are

j oi ni
b0y B8k ALpdiPeRd Seforicr BrhraRcPbn SositREo oS to an
20 Figyamplel@nbagiingent obtbs prsettiiom@ationyi ew of the top part of
a collar built according to the second exanple

odi nent ;
igure 2 shows a cross sectional view of the concrete pipe section of Figure 1

according to the example embodiment;

25  Figure 3 is a cross-sectional view of the top part of two adjoining pipe sections that are

built according to the example embodiment;

. Figure 4 is a cross-sectional view of a ring gasket according to the example embodiment
of the present invention;
30
Figure 5 is a flowchart of one process involved in the manufacturing of a concrete pipe
section according to the example embodiment;




15 Figure 11 is a flowhart of one process involved in

t he manufacturing of a collar according to the second
exanpl e enbodi nent; and Figure 12 is a flowhart of

one process involved in the manufacturing of a

concrete pipe 20 section accojding to the second

exanpl e enbodi nent. DETAI LED DESCRI PTI ON Figure 1

shdgurg 6y e Rerspective viewo 21@0Cste pipd $action axamrigdo a second

enb@dmpREmisidinidie of tAS pRRE&RMVentidhyent i on.  The pi pe
section 100 is tubular, substantially cylindrical in

shape and has a hollow centre for passing oil,
chdngwal s shayesi & /opess exectirinat view, ofsmwa:gecretesmpmgedtmtcﬁrf—'lgure 6

sM Xdcdbramg t@thié%cédd%.q?:e%douman@/ solid m xtures.
Connecting a nunb such pipe sections together

fornms, for exanple, a sewage pipeline. Each pipe
sedfiguons 108 perspaetivesdsy of t@o ladphinyQGipeadidticas SRd § @bliat @kt ake built

OPRA) AR, B scc M il drlifpy0° connect ion in a

slurry pi pe jacking p ocess & spigot end is neshed
into the collar end through the use of a pipe jacking
10madiygures &rza(icrbd%eseﬁtioh&!twelw HehSRBHaA B in adlofhfhgDifR&ebitRs that are

f og e |nst t he back of a noving tunne
bpﬁgc‘ﬁ%’%&%m tsﬁ @a"é‘ﬂ%ﬁl p GE'“‘?fﬁe tunnel drilling
blt to dr|II forward. For illustration purposes only,

t hElgﬁ}eU{O' ¥% RicRAs- k&ﬁ&laﬂglewrd?(‘tﬁé%p' Sarll65€ LR uit I%Q(Y@Xlﬁé to the
it E ag)gar eP?FIr ated that the pipe 8 section my
coﬁ%é@ %mﬁﬂnﬁ?her met hods such as an Auger

15bori ng net hod, ot her M crotunneling pipe jacking

teﬁﬁﬂl‘eqws?s aqrowtzll;h‘?t {) r-gggssp f’ ?veﬁeﬁ eo rﬂr?;ivl(l)fgct rrhg of a collar

ure s viewed Trom Phe collar SI
f| @P’%@éﬂﬁ%@?ﬁ@éﬁ%@mbwr&@nﬂar 102 i s attached
to the concrete body 110 of the pipe section 100 and

u fromthe con 110, S .
foffﬁ]ﬂrgslzcl)seti wcﬂ lﬁ QFISProF%§§é?\(??Vﬁ§ tH%mgéﬁnf%qrmg@P a Bqncgﬂe pipe
20ad?%@em@mﬁﬁhmﬁeﬂeSB@nyeﬁmmme@nmqmqmmu ne construction.
The collar 102 can include two |ayers, a thinner mld

oeEr o ERIRSRERATEN. FrE) 10 corrosi on resi stant o
| ayer 108. It is appreciated that stainless steel or
tlgggtgjﬁg‘iegrgﬁ%og %ew%?eeﬂ%é QL one (ﬁbgfa asﬁrsge{a?nsplles ter%Bodul'n% te cr:f the
25 pdirganh {NveRianr Fhl%plpﬁwx)ﬂon Huoghs Nbular resibstantialiy ¢yliodrigceha shape
| idfRl & abkollbe esénir® forl P&ssing oil, chemicals, soiliwater mixture, sewage,
sewage/water mixtures, other liquids or liquid/solid mixtures. Connecting a number
of such pipe sections together forms, for example, a sewage pipeline. Each pipe
section 100 comprises a collar 102 and a spigot 104 at opposing ends. During
30 pipeline connection in a slurry pipejacking process, the spigot end is meshed into
the coflar end through the use of a pipe-jacking machine and the first pipe section in
the pipeline formed is pushed against the back of a moving tunnel drilling bit,
thereby enabling the tunnel drilling bit to drill forward. For illustration purposes only,

the slurry pipe-jacking process is described, however, it is appreciated that the pipe




corrosion resistant layer 108. It is further

appreci ated that the thickness of the abrasion

resi stant |layer 106 and the corrosion resistant |ayer

108 may vary 15 according to the environnmental demands

at the site of the pipe instaldation. Advantageously,
the abrasion resistant |ayer 106 can resist abrasion
ancegtiangnay belegrinagied thopughhadingsinesthadssush as ary Apgeydoring method,

] acﬂfhéi\g\llr%%ﬁé!ﬁlg p‘?er JBRing AR AL, ro‘?%esﬁk%rggée ?:)b%rssecﬂ&pwo in
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g:t' g){st‘ﬂ%wetcgf%g\e&ﬁ’a"rs@?l stant |ayer 108 agai nst
abra3|on and stress during the pipe jacking process.
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30 The concrete body 110 contains four lifting anchors 112 that are strategically
positioned on the concrete body 110 based on weight distribution. Two of the four
liting anchors are shown in Figure 1. The other two anchors (not shown) are located
at the same distance from the top on the opposite side of the two illustrated anchors

- 112 on the pipe section 100. The purpose of the lifting anchors 112 is to ensure safe




10 In the first exanple enbodi nent, there can be an
internal lining 120 on the internal wall 122 in the

hol | ow centre of the pipe section 100. Lining 120 can
have a high resistance to chem cal/bi ol ogica
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concrete body 110 can be smooth and dense so that there is less chance of ground
water penetration, less abrasion damage and less jacking force required for pipe

30  connection. The dimensional tolerance of the concrete body 110 is consistently fine
so that the concrete body 110 is suitable for a water joint. Additionally, a fine
dimensional tolerance ensures an even transfer of jacking forces during pipe
connection. The density of the concrete body 110 can be uniformly high throughout




recesses 210 for receiving two correspondi ng

protrusions 212 fromthe concrete body 110. The

pur pose of the two recesses 210 and the correspondi ng
protrusions 212 is to secure the collar 102 to the
concrete body 110 by preventln% novenent of 10 the

collar 102 over the surface of the concrete body 110.
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S Fgug&'ént?acl)lﬁ parallel to one another. This forms a seat 218 for the collar 102 of an .
30  adjoining pipe to mesh with the spigot 104 during pipe connection. A groove 116 for
placing the ring gasket (118 in Figure 1) is located on the seat 218 at the protruding
end of the spigot 104.




of anot her pipe section 304. The pi pe sections 302,

304 are connected by pushing 5 the spigot 104 of pipe
section 304 in the direction 318 towards the receiving
mouth of the collar 102 of pipe section 302 or
alternatively by pushing the rﬁce|V|ng nmouth of the
collar 102 of pipe section 302 in the direction 332
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abrasion resistant layer abrasion resistant layer abrasion resistant layer

Other features shown in Figure 3, such as the steel fishtail structure 202, the spiral
30 and ilongitudinal steel reinforcements 204, the two recesses 210 and two

corresponding protrusions 212, and the built-in collar seal 208 have already been

discussed in Figure 2.




Figure 4 is a close-up cross-sectional view of the

rubber ring gasket 310. Wth reference to both Figure

3 and Figure 4, the nmeshing contact point 402 of the
rubber ring gasket 310 is sloped in a direction away
fromthe edge of an incom ng qsshlng collar. Figure 4
shows a clear picture of the slFope forned at the
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made using a thin sheet of steel plate. At this step,

pre-cut steel plate
30  Step 504 involves the fabrication of the abrasion resistant layer 106 of the collar, which

for this example is made using a thin sheet of steel plate. At this step, pre-cut steel plate

m

is fed through a roller to form the required circular sheet for the abrasion resistant layer
1086. '




is fed through a roller to formthe required circul ar
sheet for the abrasion resistant |layer 106. 13 Step

506 i nvolves the fabrication of the corrosion

resistant |ayer 108 of the collar, which for this
exanple is nmade of HDPE. At th1|€'s step, a preforned

HDPE | ayer is welded to formthe required shape and
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paint, etc. for identification purposes. Figure 6
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20 onm)stadjsm rHeAPouMine is FREDINAS TRE molig P siRBpdd b tHeaoh&Bte has

R ction 600 is substantially the sane
éeﬁ?}gs@)l&ﬁ’gmsgrgqqﬁbn 100 of the first exanple

enbodl ment. However, the pipe section 600 of the '
S e Eﬂ’é%’ﬂﬁh&rs p%ﬁaﬁl@él BR e OfRd tp@g SRS ThE Blp@ggctlglq 100 is
at JJH c)gg]eln In this exa
placed in a controlled enwronment
25  Optionally, at step 518, markings can be made on the concrete body 110 with paint, etc.
- for identification purposes. _

Figure 6 shows a pipe section 600 of a second example embodiment of the present
invention. In the second example embodiment, the composite pipe collar is supplied as a
30  separate pipe component to be fitted onto adjoining pipe sections at the pipe installation
' site. The pipe section 600 is substantially the same as the pipe section 100 of the first
example embodiment. However, the pipe section 600 of the second example
embodiment has two spigots 620 and 602 at opposing ends. In this example
embodiment, a collar 800 (Figure 8} is fitted over the spigot ends of two adjoining pipe




enbodi nent, a collar 800 (Figure 8) is fitted over the
spi got ends of two adjoining pipe 14 sections (802

and 804 in Figure 8 at the pipe joint as a separate
conmponent. This will be discussed in nore detai
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be an internal lining 610 on
30 In the second example embodiment, there can be an internal lining 610 on the
internal wall 612 in the hollow centre of the pipe section 100. Lining 610 can have a
high resistance to chemical/biological degradation. Lining 610 can be, by way of
example and not limitation, HDPE, Polyvinylchloride (PVC), High Alumina cement,




internal wall 612 in the holl ow centre of the pipe
section 100. Lining 610 can have a high resistance to
chem cal / bi ol ogi cal degradation. Lining 610 can be, by
way of exanple and not |imtation, HDPE,
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concrete pipe section 600 in Figure 7. In the second
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As such, seats 708 and 710 are formed on each respective spigot 620 and 602 so
30 that collars, such as collar 800 or the coflar end 102 of the first example
embodiment, will mesh with the spigots 620 and 602 during pipe connection.
Grooves 616 and 608 for placing the ring gaskets 618 and 606 in Figure 6

' respectively are located on the seats 708 and 710 respectively.
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As such, seats 708 and 710 are formed on each

respective spigot 620 and 602 so 30 that collars, such

as collar 800 or the collar end 102 of the first

exanple enbodinment, will mesh with the spigots 620

and 602 during pipe connectiog G ooves 616 and 608

for %da0|n the ring gaskets 38 and 606 in Figure 6
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25 804, a second pipe section is jacked into position
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17006 and 1008 are secured to the corrosion resistant layer 8086, for example by

weldlng, etc. at locations 1002 and 1010 respectively. The two steel bars 1006 and
1008 serve as blockages to prevent movement of the abrasion resistant layer 808

4]

.30 ~and the corrosion resistant layer 806 with respect to each other.

In the second example embodiment, the composite collar 800 and the concrete pipe
section 600 are manufactured as separate components. Figure 11 flustrates one
example embodiment of a process, designated generally as reference numeral 1100,




Fi gure 10 shows a cross sectional view of one portion

of collar 800. In the second exanple enbodi nent,

there are two steel bars 1006 and 1008 extendi ng from

the abrasion resistant |ayer 808 into two respective

gaps 1004 and 1012 | ocated on the corrosion resistant
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reinforcement 702 is bound in a spiral process to form the cage to a predetermined size.

At step 1204, a steel mould for forming the pipe section 600 is assembled. In this

30 example, the mould is created such that the two spigot ends 602 and 620 can be formed
when the concrete is poured into the mould. The reinforcement cage 702 is placed into
the desired position in the steel mould.




20 Figure 12 illustrates one exanple of a process,

desi gnated generally as reference nuneral 1200, used

i n manufacturing the pipe section (600 in Figure 6 and
Figure 7) of the second exanple enbodi nent. Step 1202

i nvol ves the assenbly of the reinforcement cage 702 of

the concrete body 25 604 of ﬂﬁe pi pe section 600. The
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(excluding the collar) to the other edge of the concrete body, L 2900 mm
Spigot length, A 155 mm
Allowable pipe jacking force for the slurry pipe-jacking system 1600 Tonnes
Weight of the pipe section 9.2 Tonnes
Width of the rubber ring gasket, B 30 mm
Thickness of the rubber ring gasket below the grooves, g 15 mm
Thickness of the rubber ring gasket with grooves, e 19 mm
Thickness of the HDPE inner layer of the collar, TCrpre 25 mm
Thickness of the mild steel outer layer of the collar, TCys. 2mm
Internal diameter of the HDPE inner layer of the collar, DC 2414 mm
Width of the HDPE inner layer of the collar, BCyppg 300 mm
Width of the mild steel outer layer of the collar, BCyys. 375 mm




(excluding the collar) to the other edge of the

concrete body, L Spigot length, X 155 nm Allowable

pi pe jacking force for the slurry pipe jacking system
1600 Tonnes Weight of the pipe section 9.2 Tonnes
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25 ammbodlments without departing from the spirit or scope of the invention as broadly

described. The present embodiments are, therefore, to be considered in all respects to
be illustrative and not restrictive.




hence a |l onger service |life for the pipe section. The
conposite collar also has increased flexibility

wi t hout conprom sing seal tightness. Furthernore, the
raw 20 materials for the conposite collar are nore
readily available and sourced,,,and the material cost
of the conposite collar is less than a collar nade
ent?lAIMP of steel. It will be appreciated by a person
skilled in the art that nunmerous variations and/ or

modi fi cati ons comy f&eatfﬁﬁiﬁgtt@ d E&ck&@%@@tse'cfbl’ﬁ@ﬁé ebhcRste pipe

h
coeabyd SR B Saiet fohmBA ST o uien, R chiorihe ol
5brdﬁﬂwvﬁmbscr|bed The present enbodi nents are,

therefore, taﬂab%sﬁﬁ?&is@ﬂ%?eﬂ Bnl | respects to be
illustrative and . not restrictive. 21 CLAIMS 1. A

col lar for &PIHIHESFBI¥ncrete pi pe section, the

concr et whgreipdhe sdlat isarontgqnged tesmesh Wittsihie 3plgof o the doraneta pipe
t uUREdiRK. concrete body, the collar 5 conprising: an
abrasion resistant |ayer; and a corrosion resistant

| ayer, wherein the collar is configured to mesh with

thlie spi got Gﬁebbl!hr@@ltw'rﬁé@mpcﬂﬂﬁlh 1, mtdnothe abPaston rEBigtant layer
co ere

7ol Har gl PR bk oBielalo NG Eith lndBiepiefiius on an imide
coFW&?CGé’ﬁ@etcﬁ'@fcorro& on resistant layer is on an

I nsi de, surface of the coI lar. 15 3. The collar as

cl ai me in the abrasion

5 esista ?é?/ g4 B?rﬁ aﬁ?@ ¥ %«5@9 O Zhwherginte appgsion resistant

stainléss sir

relah/srtca)mpleltexymversélhe dtireosiopl resistaatdayedrai ned i n any one

of the preceding claims, wherein the abrasion

resi st ant %%er of the coI | ar conprises mld steel or
pollangs gaimeddn @py peg ofibe erespding climsamjrerein the

onabradiort ragistait &yeLofMige didt EmprisBe Al Btebl stafiéds@idePn

resi stant |ayer of the collar conprises one of High

DenS| ty Pol )r/et hyl ene
he collar as claimed in any one of the preceding claims, wherein the

corrosion resistant layer of the collar comprises one of High Density Polysthylene
(HDPE), Polyvinyichloride (PVC) and High Alumina cement.

25 : 6. The collar as claimed in any one of the preceding claims, wherein the

30

collar further comprises one or more protective layers.

7. The collar as claimed in any one of the preceding claims, wherein
exposed surfaces of the collar are externally coated with one or more protective
materials.

8. The collar as claimed in any one of the preceding claims, wherein the
collar further comprises recesses on the corrosion resistant layer for engaging




(HDPE), Pol yvinylchloride (PVC) and H gh Al um na

cenent. 25 6. The collar as clained in any one of the
precedi ng clains, wherein the «collar further

conprises one or nore protective layers. 7. The collar

as clainmed in any one of the ggecedlng clainms, wherein
exposed surfaces of the collar~are externally coated

Wi tHTotgisieong on e Bibplaot:emrete dodB fr pedventingl reovethentT bfethe corrosion
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corrosi on reS|stant | ayer for engaging 22 protru3|ons
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col'vgr infe the ﬁoﬁ@ﬁon rﬁe%\ﬁ?ﬂtolﬁéerofpr tprﬁeerpimwweﬁgnt plathgsabrasion
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bars extending fromthe abrasion resistant layer into
the corrosion resistant |ayer for preventing novenent

of the Hhr adi encrefeerips seation cerywisingnd t he corrosi on

1or esi stant | ay@buiéf tdhcrls BeSY hé\ﬂnéaﬁcfnstcgﬁ&eénd 4 Qecdhd end, said

concrete ction comprisin a tubul ar
concret® E’Eﬁ@"‘%ﬁ SHOREA gPras %Ptg‘ﬁg’%ﬁ'ﬂﬁ’ a second end,
said second milar dissqsedanh bpiesticng dfdhd ldufar cdhcretlediodq, the

col I ar &'Il%rl%gﬁn% Slﬁ the first end of the tubular

concrete col lar conprising: an abrasion
resi stant | ayer ;anggasiorgegstanjayes pth resi st ant | ayer;

15and a spi got foraraﬂroeiantd%%tdhtﬁay{éraéndconcr ete body at

t he second ojlar is confl
roen e afpiaot IHETEE th Wi wBRer Shndda Sl AhSGebha ena,
sect i orwhepgin the cPlier isoernfi gwred pbpeeseeithon spigot lohiameddjoining

i n cl aigghdbe paticRlich.t he abrasion resistant |ayer is
on an outside surface of the collar and the corrosion

resistant layer is on an inside surface of the collar.

20 12. Thed1tconThetcenqelee pipecidction as chigicdeth ching! €0, NBhelén the

25
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O abtdsio R fsEln IJ))%? is on an outside surface of the collar and the corrosion
resistant layer is on an inside surface of the collar.

12.  The concrete pipe section as claimed in claims 10 or 11, wherein the
abrasion resistant layer of the collar comprises mild steel or stainless steel.

13.  The concrete pipe section as claimed in claims 10, 11 or 12, wherein
the abrasion resistant layer of the collar comprises a steel fishtail structure to firmly
secure the abrasion resistant layer to the tubular concrete body.

14.  The concrete pipe section as claimed in any one of claims 10 to 13,
wherein the corrosion resistant layer of the collar comprises one of High Density
Palyethylene (HDPE), Polyvinylchloride (PVC) or High Alumina cement.




25 abrasion resistant |ayer of the collar conprises

mld steel or stainless steel. 13. The concrete pipe
section as clained in clainms 10, 11 or 12, wherein

the abrasion resistant |ayer of the collar conprises a
steel fishtail structure to figydy secure the

abrasion resistant |ayer to the tubul ar concrete body.
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Pol yet hyl ene (HDPE), Pol yvinylchloride (PVC) or H| gh
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of the corrosion resistant |ayer and the tubul ar
concr et bodye %ﬁ&e@%&cﬂ&?a@%@ |neJng oné%{ cl-gFﬁs 10 to 17,
con rete p §ect|on as cl aine
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ot her. 1B9 Tharwn@:efagcps.sé %e&idﬂeassaﬁﬁﬂeﬁﬁnaa?lly%r@ ing 1@% 18,
e COo is fornmed

0
i W%&? I%I‘Pyc?llngf ' QCErﬂ‘gd ﬂ'lsé‘i%a@hé’l‘,”thl th‘?’lp'p? 889" The concrete
20plpe section as clainmed in any one of clains 10 to 18,

wher ei Bot Rfie CBAGER! ﬁp(? 'sQ&.oﬁ ea%t él&f‘heﬁ tjﬁ ﬁang r n%ogfpc{]é im§10%o 18,

o PYSpinitS8 Shnzet,eige pecton Mﬁr wpr&ps elseiopt fogpedsatdhe frst end,
2 JandAvireedih 0 coflari@atdcaed to'thd gpigota@ineairstkAd. a concrete
pi pe section having a
25 21. . A method of manufacturing a collar for a concrete pipe section having a
spigot formed on a tubular concrete body, the method comprising the steps of;
fabricating an abrasion resistant layer;
fabricating a corrosion resistant layer; and
assembling the collar by joining the abrasion resistant layer to the
30 corrosion resistant layer.




spi got fornmed on a tubul ar concrete body, the nethod
conprising the steps of: fabricating an abrasion
resistant layer; fabricating a corrosion resistant

| ayer; and assenbling the collar by joining the

abrasion resistant |layer to tﬁg 30 corrosion

resistant |layer. 24 22. The thod as clained in

cl ai m 222. THeenethod bé eladiydais ichaiim RESISr€R the Ay &ion BsiBRAnt layer

an lé)bﬂ §d gﬁ?f&élgljr%(&g opﬁetcgﬁ’ar(‘a% J%rcoﬁgg?r!i %|s a?u{ Itralﬁg'ri iso Qn an inside

resi st ant
coISP’éﬁ'C’aqf)thEam"the nmet hod as clainmed in cI ains 21 and
22, further corrpr|S| ng the step of fabricating one or

nore pr ti er assenbl
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conprises formng at | east one recess on the

10.COr r 0SiDN 1,8 %eﬁ{oﬂréts c|ag§/&r in a§? on?ﬂﬁﬁclmg 894, 35 vﬁle%qgﬁg sfep of

in one of clai nthe st

f afs 7‘%8 79 g coresinoresigtant 'aw [FempssPiRMEe At \}@ﬁswwgree% on the
or camsien ak@nAxfeendi Ng from the abrasion resistant

| ayer into the corrosion resistant |ayer for

preventing novenment of the abrasion resistant |ayer

and t h&5c g‘h? osithng asceiaimed in amagrer ofidlains 24 4@ @4¢.twheseie sitshstep
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264thapherein the corrosion resistant |ayer of the

collar conprises one of Hi gh Density Polyethylene 25
(HDPE), Pol yvinylchloride (PVC) and H gh Al um na

20 cenent 2628he hem-tdwafi c&flméﬂiﬂﬂﬁl%ﬁ{obié iof Glamé€ QACHL L HPEin the
oncr, e sSec C rrs|n a
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end opposite to the first end, a collar attached to

the fipstrROchedid & SRR inf Qﬁ)ﬂgﬁje QP claftfs 21 to 26, wherein the

corrosion resistant layer of the collar comprises one of High Density Polyethylene
25  (HDPE), Polyvinylchloride (PVC) and High Alumina cement.

28. A method of manufacturing a concrete pipe section, the concrete pipe
section comprising a tubular concrete body having a first end and a second end
opposite to the first end, a collar attached to the first end and a spigot formed on the

30 second end such that the collar is configured to mesh with a spigot of an adjoining
concrete pipe section, the method comprising the steps of:
fabricating the collar, the. collar comprising at least an abrasion resistant
layer and a corrosion resistant layer;
assembling a reinforcement cage for the concrete pipe section;




30 second end such that the collar is configured to

mesh with a spigot of an adjoining concrete pipe
section, the nmethod conprising the steps of.,

fabricating the collar, the. collar conprising at

| east an abrasion resistant [gyer and a corrosion
resistant |ayer; assenbling a reinforcenent cage for

t he concr et éspemiding 8 mauldrior txbconerseairslsectpna noul d f or
the concr et gobitigngs 84ili i @ller HASidid Qé}kf&eerﬁémdcagé?'uktafsaan.%um
said reinforcenent cage.into said nould;, pouring
concrete i ntFUdS BHETIMO s3lf M8¥ng the concrete to
harden wi t hiatowiag¢ dhereabalete do praodbnceittdraisdid boddne reddice said

5Pi pe  Segdnbty pif {&,ng?g ng the concrete pipe section
fromsaid rmuﬁ 5¢ The nethod as clained in claim

28, wherein '?'H%V"?ttﬁ%cwref%iﬁ?q sesfoniigmesald re@d. ar
further conprises: 10 fabricati ng an abrasi on

resi st agy ﬁgtngerth4daa}g%ia.me&¢ g%.m Fgrﬁ.a t;%:egré;g%t]f%bnpatw the collar

resi stant inner layer asse
j of W BIFOMRESeshr asi on resistant layer to the corrosion

10r esi stant | mbﬁéatméEn SQaqumn%suaiﬁﬁtfbgfér @?erd aimed in claim
29, further onpr | s&?é_'[l) bricati ng one or
nore prot ec{ & 'P%?@? °‘°‘f°8fest' E‘B‘?rllzﬁ'fer 2Ad assenbling
the col | ar Bssemblianihegcallae bprjeiniog torabrasioot resistantelayer to the

| ayer s dopaidesistahtlid)et Ne abrasion resistant |ayer and
the corrosion resistant |ayer. 20 31. The nethod as

claimed in claim30, wherein the step of fabricating
15the c@&O0r Gbeanethedizst aaimedayielaimonr fushsr E@hmsn@ e step of

Lﬁ%ﬁﬁca‘ﬂﬁi oh& 8??1%2?2@ %ﬁ\/e"ﬁi}ésrg ?A %‘e ¢ IlgrS If“i ags%:egngﬁ%{q Q‘lﬁ Sqllar by
suehing H‘@t°“§t°f maose Blotastiee ﬁémﬁ ifqmgth@nW|ﬂsthembra@®n aesistdnélayer and

f i the torRRdn redfstadllaydhe net hod as claimed in claim 31,
wherein the at | east one protrusion is positioned to

engage said at |east one recess. 33. The nmethod as
20 ¢l ai medti fhametmteas tlainledi ingladB 30pwBEreinvhe rstepoft falricating the

corrosion resistant layer comprises forming at least one recess on the corrosion
resistant layer, and the step of assembling said mould is accomplished such that at
least one protrusion is formed on the first end.

25 32. The method as claimed in claim 31, wherein the at least one protrusion is

positioned fo engage said at least one recess,

33. The method as claimed in any one of claims 28 to 32, wherein the
abrasion resistant layer of the collar comprises mild steel or stainless steel.
30
34. The method as claimed in any one of claims 28 to 33, wherein the
corrosion resistant layer of the collar comprises one of High Density Polyethylene
. (HDPE), Polyvinylchloride (PVC) or High Alumina cement.




abrasion resistant |ayer of the collar conprises mld

steel or stainless steel. 30 34. The nethod as cl ai ned

in any one of clains 28 to 33, wherein the corrosion

resistant |ayer of the collar conprises one of High

Density Pol yethyl ene (HDPE), ,pol yvinyl chl oride (PVC)

or Hgh Alumna cenent. 26 35. The nethod as cl ai ned

in any ¥hellst methed asclgiged i BB onevhicraing 28 led3c whereiathe concrete
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at t achi #itgching theotdilar to the tspigots pn gist fish ebdhéo farm sthe eoritrette pipe
5f ogsBtibe concrete pipe 5 section. 36. A concrete pipe

formed by connecting a plurality of concrete pipe

sections, each concrete pipe section conprising: a

t usul ar3ec ghaoetretebpighy foandd gy a:cfngéahgeﬂ_cbh&ﬁldy f ﬁcﬁrﬁ@r@& pipe

eNganti | .opposite to the

fir%?égﬁgaag&%%&ﬁ%égggg%ggggﬁéﬁﬁFhe first end of the

t ubul ar® RSHEF EPRErRIB dPpdy gh‘éng:élﬂf%rendcﬁmtﬁ pedong :engynsaid second
10 abembdisposee spsdsi@to thafiktendand a corrosion resi stant

| ayer; _a . i got formed onp the tubul ar concrete
body ait piiar BisPost dine' GRERR A iacitowst farkrets B0, e cotar
CcOPAMRIEINEd to nesh with a spigot of an adjoining

concrete pi pRasesbi Rstad fayel BRACONCT et e pi pe section
as clained claim 36, ¥herein the collar is forned

i ntegral |y CPFPSioR&cTigblay@edidn. 20 38. The concrete

15 pi pe secpigohfaawed batheetdbular cvherieta Biftly atrersecond 1, wherein the
CORi4:SE Eonridl ' 1 he L SEs l.qot .
F o ConBlaR8 5 sh Bl = YOk af BRI R B Secton
attached to the spigot at the first end. 25

37. The concrete pipe section as claimed claim 36, wherein the collar is
formed integrally with the pipe section.
20
38. The concrete pipe section as claimed in claim 36, wherein the concrete
pipe section further comprises a spigot formed at the first end, and wherein the
‘collar is attached to the spigot at the first end.

25




