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1 A Collar, A Concrete Pipe Section, and Methods of Manufacturing the
Same 5 FIELD OF INVENTION The present invention relates to a collar
for attaching to a concrete pipe section, an integrated collar and concrete
pipe section, and methods of manufacturing the same. 10 BACKGROUND
Concrete pipes are conventionally used for drainage purposes, in
particular, for draining sewage or sewage/water mixtures. Concrete pipes
used in deep' t [ sew stems ate. manufactured in pjipe sections
and joined to o%@?ﬁ & af?%%ﬁ‘?%& Eﬁﬁﬁ%n s‘fgé(‘tf sk sewage
pipeline for draineiwlge @éﬁéﬁé’ r H%aé%gé?g&ﬁ 8585 to another.

Sewage pipelines can be formed using a slurry pipe-jacking system.

Slurry pipe- jacking is a method for non-disruptive construction of
Frengang eyee ipinelipes in 20 sewage systems. Basically, the system

involves pushing or thrusting a rotating tunnel drilling head forward by

jacking concrete pipes connected one after the other in the forward
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spigot end. The pipe sections are joined by fitting the collar end of one

pipe section into the spigot end of another pipe section. Conventionally,
BARESHRLBHA 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 30 pipe-jackin
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Sewage pipelines can be formed using a slurry pipe-jacking system. Slurry pipe-
jacking is a method for non-disruptive construction of underground pipelines in
sewage sysiems. Basically, the system involves pushing or thrusting a rotating
tunnel drilling head forward by jacking concrete pipes connected one after the other
in the forward direction such that the formed pipeline pushes the drilling head

forward.

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 section 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 {o other materials such as plastics.



with the spigot end, thus causing leaks in the system. These leaks can be
particularly bad if the system is pressurized in any way. SUMMARY In
accordance with one aspect of the present invention, there is provided a
collar for attaching to a concrete pipe section, the concrete pipe section
comprising a spigot formed on a tubylar concrete body, the collar
comprising: an abrasion resistant layer formed from a material chosen for
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ba&?é]{ ugesd{ to mesh with thaeéét%lr%pt of the concrete pipe section such that

Sin IS prassurize way. .
spigot is receied insi &'c8it4r on one side of the collar, and to

mesh with another spigot or an end portion of another concrete pipe
sSisEati@Rsuch that the other spigot or end portion is received inside the
collar on the other side of the collar. The abrasion resistant layer may be
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be on an inside surface of the collar. The abrasion resistant layer ma _
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comprise one or more bars extending from the abrasion resistant layer
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provided a

The abrasion resistant layer may completely cover the corrosion resistant layer.
The abrasion resistant layer of the collar may comprise mild stee! or stainless steel.

The corrosion resistant layer of the collar may comprise one of High Density
Polyethylene (HDPE), Polyvinyichloride (PVC) and High Alumina cement.

The collar may further comprise one or more protective layers.

Exposed surfaces of the coliar may be externally coated with one or more protective

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 iayer with respect to each other.



concrete pipe section comprising: a tubular concrete body having a first
end and a second end, said second end disposed opposite to the first
end; a collar disposed on the first end of the tubular concrete body, the
collar comprising: an abrasion resistant layer formed from a material
chosen for resisting stress during a pipe jacking process; and a corrosion
resistant layer, formed below the abrasion resistant layer, wherein the
collar is configured to mesh with the spigot of the concrete pipe section
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copgetective 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
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into the corrosion resistant layer for preventing movement of the abrasion
resistant layer and the corrosion resistant with respect to each other. The
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section may further comprise a spigot formed at the first end, and

The abrasion resistant layer of the collar may comprise a steel fishtail structure to
firmly secure the abrasion resistant layer to the tubular concrete body.

The corrosion resistant layer of the coliar may comprise one of High Density
Polyethylene (HDPE), Polyvinylchloride (PVC) or High Alumina cement.

The collar may further comprise one or more protective layers.

The exposed surfaces of the collar may be externally coated with one or more
protective materials.

The coltar 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 with respect to each other.

The coliar may be formed integrally with the pipe section.



wherein the collar is attached to the spigot at the first end. In accordance
with yet another aspect of the present invention, there is provided 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 from a material chosen for
resisting stress during a pipe jacking process; fabricating a corrosion
resistant layer; and assembling the collar by joining the corrosion
TheesmiaRisalyer FegionHaab it ieN resieisatd srigoiicersd ehéheoliest imnd, and
wHpBHHECshiRMEshamibthetrRignt of dheneansratr pipe section such that
the spigot is received inside the collar on one side of the collar, and to
mesh with another spigot or an end portion of another concrete pipe
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on an outside surface of the collar and the corrosion resistant layer may
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resistant layer of the collar may comprise mild steel or stainless steel. 4a

The corrosion resistant layer of the composite, collar may prise one of
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invention, there is provided a method of manufacturing a concrete pipe

secti he concrete pipe section comprising a tybular concrete bod .
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layers for the coliar and assembling the collar by joining the one or more protective

layers together with the abrasion resistant layer and the corrosion resistant layer.

The step of fabricating the corrosion resistant iayer may comprise forming at least

one recess on the corrosion resistant layer.

The step of fabricating the collar further may comprisé welding one or more bars
extending from the abrasion resistant layer info the corrosion resistant layer for
preventing movement of the abrasion resistant layer and the corrosion resistant fayer
with respect to each other.

The abrasion resistant layer of the collar may comprise miid sieel or stainiess steel.



the first end, a collar attached to the first end and a spigot formed on the
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 an abrasion resistant layer from a material chosen for resisting
stress during a pipe jacking processafaabricating a corrosion resistant
layer, and assembling the collar by joining the corrosion resistant layer
below the abrasion resistant layer, wherein the collar is configured to
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removing the concrete pipe section from said mould.



the 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 6 a concrete pipe formed by
connecting a plurality of concrete pipe sections, each concrete pipe
section comprising: a tubular concrete body having a first end and a
second end, said second end disposed opposite to the first end; a collar

Trlisprgedraiheatirg end ebliae tbylanceacreimbasl fiRicallad an abrasion
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meshes with the spigot of the concrete pipe section such that the spigot is
THE Cr%ﬁ:/ gdnﬁ‘ug Fhﬁh%(?”gén%rpge Id%tgf th? F %I%étandép]gsgle %ﬂ\évrléh Ig’[ec:iive
another splgo or an end porfion 0 another concrete Ipe’ section suc
layREt fRE 1HEhEPISiGHE GreRMHBEIBIF istRidag Hat BehencoRasriatrsotective

laphercgisteniiie wellas-sEhe colirtamay ke somesl doiegisHyvittnapine
section. The concrete pipe section may further comprise a spigot formed

at the first end, and wherein the collar is attached to the spigot at the first
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nly, an In conjunction Wit rawings, in w ijgure OowWSs a
perspective view of a concrete pipe section accordlng to an example
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view of the concrete pipe section of Figure 1 according to the example
embodiment; Figure 3 is a cross-sectional view of the top part of two
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embodiment; Figure 4 is a cross-sectional view of a ring gasket according

8 t@gn%é%l’pp.lgsg{gﬁoga%@gp fﬂ:[%e §’re%é9v%8%%%?33e one of Migh Density
Polyethylene (HDPE), Polyvinyichioride (PVC) or High Alumina cement.

The concrete pipe section may further comprise a spigot on the first end and wherein
the step of positioning the collar is eliminated, the method further comprising a step

of: attaching the coliar 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



Figure 5 is a flowchart of one process involved in the manufacturing of a
concrete pipe section according to the example embodiment; 7 Figure 6
shows a perspective view of a concrete pipe section according to a
second example embodiment of the present invention; Figure 7 shows a
cross sectional view of the concrete gipe section of Figure 6 5 according
to the second example embodiment; Figure 8 is a perspective view of two
adjoining pipe sections and a collar that are built according to the second
a example embddimedtbi CEiIgantirtyis aptrcisysetCtionatatiewimd thectopgartch
coREWO BRIOIBING RIS SRAUARS thalRle, %uﬂk?é%‘e‘%gg}%&mg 58690dng and a

example embodiment; Figure 10 is a cross-sectional view of the top part

SR i BURICRERDTRAY SRAS SRR EX AR TR SBdiRca TieRpsRe! on
thel firis arffovicharuolienegroessbadyolhedmidheomanefagt arirabafstonokaistant

lay@FGerding 9, SeeaiH SampieSRladinantsand HIWsil2 i8Ring process:

flowchart of one i%tarocess involved in the manufacturing of a concreté pipe

. pIp
NS SOLRFIPACESITIRY BY B SRESHer i fpI8 ARSHIRRS R DlEYR s Tein the
colBE SGRIBT 1N Figuseidoshivisea sewsiie pipe section 406 ahatfitst spigot is

reMARIR APRAMERLATIRE 2B Bﬁﬁ@%&waﬂa%%gim&%ﬂ%gs%% or

tubular, substantially cylindrical in shape and has a hollow centre 1
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pormpttusesceitsar iligisiel sherdidfardiadhd nihdusie Gdhaectiag 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
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spigot end is meshed into the collar end through the use of a pipe-jacking
machine and the first tion in_the pipeline formed is pushed
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BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be better understood and readily apparent to one
of ordinary skill in the art from the following writien description, by way of example
only, and in conjunction with the drawings, in which:

Figure 1 shows a perspective view of a concrete pipe section according to an
exampie embodiment of the present invention;

Figure 2 shows a cross sectional view of the concrete pipe section of Figure 1

according fo the example embodiment;

Figure 3 is a cross-sectional view cof 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;

Figure 5 is a flowchart of one process involved in the manufacturing of a concrete pipe

section according to the example embodiment;
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the slurry pipe-jacking process is described, however, it is appreciated

that the pipe 8 section may be connected through other methods such as
an Auger boring method, other Microtunneling pipe jacking techniques, or
the like. The pipe section 100 in Figure 1 is viewed from the collar side. 5
In the first example embodiment, the collar 102 is attached to the concrete
body 110 of the pipe section 100 and extends outwards from the concrete
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jacent concrete ine const can
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thicker High Density Polyethylene (HDPE) 10 corrosion resistant layer
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the corrosion resistant layer 108. It is further appreciated that the
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ayer 108 may vary 15 according to the environmental demands at the site
acmfm%gﬁfb@%%aﬂaﬂ&’fa%m&ﬁma@m& the abrasion resistant layer 106

can resist abrasion and stress during, for example, the slurry pipe-jacking
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resistant layer 108, it protects the corrgsion resistant layer 108 against
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resistant layer 108 provides an extended life to the pipeline. The spigot
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fitted into the openln formed by the collar 102. There is a groove or
SeqRe RAAIBReLIRPSHIT Epigot 104 for placing an annular ring gasket 118,
which can be made of 25 a resilient flexible material i.e. rubber. It is

g%‘?@r??'%eg %&’:’Qﬁ%ﬁ%ﬂi@"g:@%@%%ﬂﬁ@&'% {Hé‘yn%Hi%%ngFBeof a collar

ose of the ring gasket 118 is to provide joint tightness at the
ac%‘g Redeh ERRECX R bR a8iaRe to prevent leakage from

within the pipeline. 30 The concrete body 110 contains four lifting anchors

Fighte 1834 3RoRERLPOF ARG process involved in the manufacturing of a concrete pipe

section according to the second example embodiment.
DETAILED DESCRIPTION

Figure 1 shows a sewage pipe section 100 of a first example embodiment of the
present invention. The pipe section 100 is tubular, substantially cylindrical in shape
and has a hollow centre for passing oil, chemicals, soil/water 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
pipeline connection in a slurry pipe-jacking process, the spigot end is meshed into
the collar end through the use of a pipejacking 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
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positioned on the concrete body 110 based on weight distribution. Two of
the four lifting 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 9 handling of the pipe
section 100 and to eliminate the risk gf handling damage to the pipe

section 100 and the callar rin le, the sjurr ackin
soE S ate) s S AMTaIeS DA s R Doy o e methoc.
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Fidineked taevechrbtaiedanaidi@s a crane at one end and hooked onto
the lifting anchors at the other end. Based on the weight distribution of the

pipe section, the lifted pipe section remains horizontally stable and is
In xdigshosaioplerobpaasabiing wohen P ipiptiaceetdn isdoweeseterhody 110
of e m@@jaakém% m@gkﬁﬂﬁ%%da%mm&eﬂ?ﬂlﬁaﬂ@éi%r%ﬁ%{%}%dﬂﬁhﬁﬁf%hus
X le embodiment, there nne a t al 1inin on the, internal
o R e R R R sy S e
p'p&imghcqegigﬂam@ tES"@h@?fl@él/&ﬂ%l@@l&aﬂ@'@gﬁa@ﬂﬂoﬁmfﬁ|n@ iporearmble steel

abkyswayrafsgmmp@aandqmtdmitatimmHlEaHqu)éHgMp%(WéA@) (HDPE)
I n the like. Linin 0 |s us d to protect
ool QL PATLIE TN O e S pretlil R RRRECL BUNEE WIS s cap be

usef gfgs (@énéﬁa?édoﬁy rasipéandfiiiett) WR ansisiaeokstrolyipriimeaterials, e.g.
Poa;ddigimmdﬂdbe(ﬁnswxargnlef\amb@ﬂiE@ﬁéms,nazom‘éorraeg AHine haleg ¥8d the
cofigaBHaEERiu0al 488 | f2endhe cleiaRidE) 1l AL ERRS s of the

sectlon or Inj ctlng ubricant during the plpe Jac INg process
abiEgigre PSRN da®iss19BcivFaltifewaTeRORofRTEtaBigayssctiof 1menvary

actagirg 1to Amehewnrishiriguts mdham%et@ﬁo@dl&omem@@cr@@nat;on
Adg% %%tb% g%eogﬁré)‘?o%e'@%‘%gﬂt %%h Bg%%g\ long: ItUdla ?ion dand stress

reln cem n one example odlment e spiral a

duwmgglfaﬁmam@i!ﬁfo%ﬁiempméﬁwm @1@%@8%@8 (bR fbERsiRm e TEantrayer
108ashinefabtisaiedhandonsdioapassstavithsieangoselds@dtbcts the corrosion

resistant layer 108 against abrasion and stress during the pipe jacking process. The
corrosion resistant layer 108 provides an extended life to the pipeline.

The spigot 104 is part of the concrete body 110 and can be shaped such that it can
be fitted into the opening formed by the collar 102. There is a groove or indentation
116 on the spigot 104 for placing an annular ring gasket 118, which can be made of
a resilient flexible material i.e. rubber. It is appreciated that other resilient flexible
materials may be used. The purpose of the ring gasket 118 is to provide joint
tightness at the connection between adjoining pipe sections to prevent leakage from

within the pipeline.

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
lifting 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

15

20

25

30

designed to withstand a large amount of crushing load. The external finish
of the 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 pjpe. connection. The
e T e S ey B0 Wi S SR e Rreh e e
piRfipeestietio PR i Hetical!thel 88n&rettpolly 1@ mmiehitie sthenmgthipe-jacking
prmge,sipmer@@'@&aﬂgeaa@ddﬂ%veﬂittataeﬂrj%@aﬁ@hwealﬁ@é&rét fsxiedt i@féhine
e gongrete pipe.section. 100 in Figure 2 is the collar 102. In the 5 fir
e S BB et A SR B B b Al e
ceqialFetReith &t herane R Pe Bndrardcberisienordsishantifine enosormet the
otttarcei@cBases Bd@hf@w&gﬂmrmwﬁ)ﬂﬁﬁw)ﬁﬁiﬁg@ﬁﬁmﬁmﬁﬁ%&?pl;ﬁé@ection
0 . pu f the twg fecesses 210 and the :
e S R B B e g e
SeHiRIY 4 IOMBYEsr B AR ¢ IRRIASHEATBRATNGRY fofliackop gidhatesialistion site.
the concrete body 110. It is appreciated that the recesses 210 and
n 9(8%@%9%{%?5% @%Qcﬁrﬁgmjlﬁ{e% %éﬁtb%sagfslﬁ%?g ["ﬂggs‘laadon the internal
corresponding recesses on the concrete body 1 a_n_o|t corrosion
walbdietalft 135 IoUDB FeshEcaldng TRe aerishn Alsibiainga\G taB ferenayhigh
residtanbedotortbericatibreltsyibadiedidibyohoL exagpie having sywedgast-erample
t ishtqjl. str ; 15, . (0] .
A D sV e CirRe ey B e
LiniRg ¢284s tHassbiadierivestsrurongsre bedan tigewoer fiehopasiagive acid
forsufadenf thensturesuingesigiantlayer bScheareifuadyiiig codatgeain the
pip%ﬂﬁégetween the concrete body 110 and the corrosion resistant layer 108.
The built- in collar seal 208 can be, for example, a hydrophilic sealant that
In jgddfirtvafianEsb GxamAtnarReRirEioPae the Eies B02UlRA holes 124
pecenstet@édodyriiDwatenf2eentittiieopaositevand foaT the spllasentbefthe for
inGANY RIBRIRG aﬁmweo&gﬁg%%%jy& g spigot 104. In the first

example embodimeént, the pr end of the spigot

Figure 2 shows a cross sectional view of the concrete pipe section 100 in Figure 1.

As shown in Figure 2, the concrete body 110 of the concrete pipe section 100 can
be reinforced with spiral and longitudinal reinforcements 204. In one example
embodiment, the spiral and longitudinal reinforcements 204 can be steel. The
reinforcements 204 are machine fabricated, uniformly spaced with strong welds and
designed to withstand a large amount of crushing load. The external finish of the
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
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
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104 has a smaller outer diameter compared with the outer diameter of the
concrete 25 pipe section 100 for the major length of the concrete pipe
section 100. The protruding end of the spigot 104 terminates at a sloped
portion 206 shaped to match an edge 216 of the collar of an adjoining
pipe section. For instance, the sloped portion 206 and the edge of the
collar 216 are shaped to slope away agd be substantially parallel to one
anather. This forms a seat 218 for the collar 102 of an 30 adjoining pipe to

thi BHE BRAMEHE 'SPRISL 0N 8% APE Bsnitdioh CahGroBih Fitegih. corrosion
replsteimepthed iyt kete@regatidrigueekbeislocated on the seat 218 at the
protruding end of the spigot 104. 11 Figure 3 is a cross-sectional view of

f full hed pipe sections built ording to th
A T s SR PiRe 600 oI EHBoUmAR SPlglio3 In te

firghewamhie coittwoddeent. otie piperseictiore SO nieislyiery 108hdhehepigmitat 02 is

atRicABatheT RiPe SR&HRS %%yThmpiﬁﬁ_é%i%%&O%eégéaa{%gﬁa?n?@éeqw two
ushlngz%hfe spigot 104 of pipe section 304 in the direction 318 towards
fegessas Oﬁg%% §

&tecéiving RVEI9nRo 3?3%8?%&5%%8‘8%38 Hiesnti sQnorete
basly [ Snifketimersssivof gheduthresiesrse Gl 408 tepoerssntioniRDPrivtiimons
213irgcHoR 832 inwarishe SRIgPL1Uh S RIBE SR M FaiBRSE ARG of

connectjan, the edge 216 of the corrosion resistant laver of the collar 102
g R e SRR PP oW e ER0AP 16 oGP atas frat he
regeesenaptl a0k ptruaiRng fRdi rad be sobglantalkxighesiidisjoiotes ridges and
corRethnimyasdedasditatedbeserting Qfihe soll #R2enshthesiibRelayer

ing _gasket 310, The rubber rin ket 3 rotrudes slightly beyond the
O e S DGR T KO 0 DR ) PR Oa e cagorte
bogie ik 1102 exasiiie. Davinge wsiiserion stee! fighteit singctask2®Be0iwdded
in GRENBERESER R tighteneddaiat idd i rieaiedesRemingk!land G2ty to the

o R I B S STET oIRF LR B e LUb U8 PRI the
toppuisatace fththe siRirasirnofesip@seleion 308. [Jinessinsbatouibimthellar seal
208 88hesERi DR SRHIPBR BudjorinaheARiesk 85 1hie €eRISHIRYIRIRBE A he buil-
i BSTUPRSI04ol AR SRS Ak e Siihonrd packer 700 ey ngiend
differential contraction at the collar 102 and concrete body 110 interface.

At the opposite end from the collar end of the concrete pipe section 100 in Figure 2
is the spigot 104. In the first example embodiment, the protruding end of the spigot
104 has a smaller outer diameter compared with the outer diameter of the concrete
pipe section 100 for the major length of the concrete pipe section 100. The
protruding end of the spigot 104 terminates at a sloped portion 206 shaped to match
an edge 216 of the collar of an adjoining pipe section. For instance, the sioped
portion 206 and the edge of the collar 216 are shaped to slope away and be
substantially parallel to one another. This forms a seat 218 for the collar 102 of an
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.
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to a plane 316 on the spigot end of the pipe section 304 directly facing
and parallel to the plane 314 or adhered to both planes 314 and 316 at
the collar and spigot ends. The purpose of the chipboard packer 306 is to
cushion the impact of the adjacent pipes during the jacking process, and
to ensure an even jacking force is 25 applied over the planes 314 and 316
of the pipe sections during jacking. THik helps to protect the concrete

F@%ys%teec%e@ seqtions fraw bame Eheshinhaard Rag Kﬁ&sﬁgﬁ @gx BEctions

made of plywoad or other suitable materlals abrasion resistant

ult recridsiedlin AER9 LB 4ERR PEISSHIRNAD MO AR SiFHES SHBMPORIment.
Figugee S thasctiierstéd dsbtal sivacdaci@020thmspitaly 30tanide spigot 104

of BRGitedigRlsieel 5%'@@&C@ﬂ@;ﬁ@@%%ﬁ%@ﬁ%ﬁ%@%&R@&éW%y pushing

correspondlng protrusions 212, and the built-in collar seal 208 hav

the fRIGR) HRART fiRe ReHPTh I Ureae Poeptignrd IPikonaigsdhgyreceiving mouth
of tressiiactithalinew ebtien diliieoriaipgasietd Y. Msthme fite neesitingativuth

of U613 PNsbFRigpisAs dhaJnesiing ﬁ@tﬂ@&@ﬂtﬁ%m}agwn@%w 104 of

gasket 310Q is sloped in a direction away from the edge of an incoming
PiRh o RARIGTLGING ERufeA3e RORES SRS e BP9 Sf3 foRhddFabiEesion
restedaihiitmy eonfdbe polfar402 Fing hedses 4@4ohtheonibbiepsingifiskithdl@bber

fi n%bﬁ%@?iﬁ@a&% ehihed %Oyi%rgé ]eﬁlv' FigHr e AN fgérg%gs%ﬁaﬁy%ga f&46bne

into th roove 1 In this case, the base 404 is

tit fit
anclie iy, e Bl s B B84 ARG RS P th R RSRT Ting
gatket§i GuFfece ifahanuigbekeind §aukd1gee, gty dreyalter tratindowable gap

30BasalpbaroMEs AP A é@&%ﬁé@& &llglepringisea Qﬁﬁ@%ﬁw%&%shes

ming meshin ar, The ridges 10 408, being sloped
wify e SHAR Al & 8&&99.%?3& 3195 R REER S pRiched joint
is erecionyiteo tighabitapilie?jsiftibnoesesbwith dasemgtstédlation. The
grooves 406 provide room for the compression of the ridges 408 by an

A SHGDTRTG RRGSAI GOl REaBERdY B e 2 5 B ulgbupi et e Pive
Sewcawr@@hﬂtmémaaﬁﬁeSWOJem@bmemdwaridgégﬂ@seﬁeetw 302 lying
in Betiisshesge 9 el thpdastidar 4H valimele %%%@W%ﬂ&%ﬁ%eﬂﬁtg%.pe
sec,;‘lt#gnr%ﬁ1 %lsaa%g%%%ael&tt eato { hg rc:t';I %ggrgfgggk%§rg§6hg§yh}n%?egg ee adhered
to a plane 316 on the spigot end of the pipe section 304 directly facing and parallel
to the plane 314 or adhered to both planes 314 and 316 at the collar and spigot
ends. The purpose of the chipboard packer 306 is to cushion the impact of the
adjacent pipes during the jacking process, and to ensure an even jacking force is
applied over the planes 314 and 316 of the pipe sections during jacking. This helps
to protect the concrete body of the pipe sections from harm. The chipboard packer
306 may be made of plywood or other suitable materials.

abrasion resistant layer abrasion resistant layer abrasion resistant layer

Other features shown in Figure 3, such as the steel fishtail structure 202, the spiral
and longitudinal steel reinforcements 204, the two recesses 210 and fwo
corresponding protrusions 212, and the built-in collar seal 208 have already been

discussed in Figure 2.
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direction of the adjacent grooves 406. The pointed edge 409 of the last
ridge 410 acts as an anchor to prevent the backward movement of the
meshing collar thereby creating a tight joint. 20 Figure 5 illustrates one
example embodiment of a process, designated generally as reference
numeral 500, used in manufacturing the pipe section (100 in Figure 1 and
Figure 2) of the example embodimenf.225 Step 502 involves the assembly

Figlthe Eenipcemeabeage£8aRt 1bs %%rﬁjsﬁé?%gl&%@tt@ﬂapmh reference
ection 100, The reinforcement cage 204, which for this example is made

to BpIRBEUTE foALARHER 4n BEBITANLSTIAR EREARATG RALRRR HRg oasket

31this steptdrinifditamttens@ey fiotdba @m@cémralrpmwgsnemn@ thiacdtjgure 4

shifi@ QVQQQF%Hi{I?@Q)ﬂﬁ@ &%@Wdﬂ%ﬁém%aﬁﬂﬁé& Ph 2. The base

br |on S|stant of the co r, whi ch for this le is made
0 e R B b T RNV S0 o P IR ] Tt e formed
ontHresglyet m%ﬁ%ﬂémnﬁéw@weﬂmﬁk&gmomem&omﬁmlm base 404 is
red QPG [AXER R éLéo%t@ﬁe'é%dﬂywﬁsrmegtﬁQrw@n&é thye: Qosr %Brface
OfEﬁSISt tla%er g n)e ollar P’Vg't me&f this e m§>e is mlfge of HId 08,
SS ep i3 or B’ﬁé I%lyer IS WL 367 BT tRe ﬁﬁgd g
alt sttebegand gﬁ@@@@@wgmﬁm 5ggenvhyp v deeAntioncuaEity eithrside ridges
40808eif\§ $18p<a0R tie rﬁamﬁ@%&%@ryé@%tqaa}egmggm@rﬁ%t@brﬁ@% pipe

tant layer 106 and thick HOPE tan
oL IEHb 07 R 1 T4 O Tor ol THE Hie CEcRErP e 40

progigesepibled the mmpmmplef e ritaesdt 08 ducamiplishisabgnehhinatagiar. The
sas&wmg&otws@la@ Mmhﬁ, fm@n@@bmvh@ﬁn@gmﬁgﬁ&li§rn%r§q;éﬁ%m@dge and it

o P R R B0 N T R e 0D 0 RelroRs 98- The
Pom%%ﬁr@d%éi%wfﬁhhéas*fe@%ﬁoﬂﬂ@ ik aidishririao vihethgeleemingheeshing
cofiP@RRrasion HhJaRgRNbIAEARNG Abiks ﬁamg’éw@@a%?odm}&@ggdé in the
dire&ﬂ)% g;r%mlx gcgg{] g(;:rroec;[\?els? ‘R%u tﬁge%ro]:ﬁt%clinéggg %68%'1! tgtg eﬁ (?ge 410 acts as
an anchor to prevent the backward movement of the meshing collar thereby creating a

tight joint.

Figure 5 illustrates one example embodiment of a process, designated generally as
reference numeral 500, used in manufacturing the pipe section {100 in Figure 1 and

Figure 2) of the example embodiment.

Step 502 involves the assembly of the reinforcement cage 204 of the concrete body 110
of the pipe section 100. The reinforcement cage 204, which for this example is made of
steel, is formed with an automatic welding and forming machine and the steel

reinforcement 204 is bound in a spiral process to form the cage to a predetermined size.

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
is fed through a roller to form the required circular sheet for the abrasion resistant layer
1086.
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at step 510. 20 At step 514, De-moulding is performed. The mould is
stripped after the concrete has gained sufficient strength. At step 516,
curing is performed on the formed pipe section 100. The pipe section 100
is placed in a controlled environment. 25 Optionally, at step 518,
markings can be made on the concrete body 110 with paint, etc. for
identification purposes. Figure 6 showi$a pipe section 600 of a second

SEXHHP RSO HMERRLERE B ?r?e?@érﬂE%’SHWQ&s{QnWSy%?Q%%PmEH%r which

embodlment the composite pipe collar is supplied as’a 30 separate pipe
for B pRsiaenR! ?o'wﬁﬂ%c%ﬁfap ,é%n W pipe SeliRIRLeChiPRindarRitamARited to

foritdh el tee wipd seapimarBiCizis substantially the same as the pipe section
100 of the first example embodiment. However, the pipe section 600 of

the mple embodiment has two spigots 620 and 602 at
S SR AT e Tt RS AT SPHB SRk Sollar 600 (Figure 8) i
fitted over the spigot ends of two adjoining pipe 14 sections (802 and 804

AtiBiEjOstE, ShatHreoBiRe IQiMar2 §@%@ﬁ§9@ RABE Y BSISAs B8Nt 1ayer 106
gﬁwncki—ﬁ%‘ D more detail belot\g/ lf uchtS 620 and 602 are part of the
antoncre §,°§8ﬁ 0%8?)5&?8 ﬂ%ﬁfe AW ?ijney can be fitted into
the opening of the collar 800. There are grooves or indentations 606 and

AtBIBOB DR SRIGRtHBWNE aRd BRRAIRESPRCINSAY s EREMAGRY [ @HIBREIBG in this
%asket 608 and 618 re g@ ct| €g%Annular ring gaskets 608 d 618 can
ox o

SR a e X é){f’;ea Lol Fhingb s %O%ﬁggﬁ can be formed
WWW@@MWPQU@%WMB%MW@%M@M@%@W&A e Iaéem thethe spigot
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IS t0.provi Int ti ection

e e B R e B Vo T 1 A PR e phgeon

regjetekétayrit Y@ ptdbissier for ring gaskets 608 and 618 in the second
example embodiment is the ring gasket 310 described in Figure 4. 15

il the, fi th ody 604
A R G T R LB S B A O paree
at Bsiyo604 based on

At step 514, De-moulding is performed. The mould is stripped after the concrete has

gained sufficient strength.

At step 516, curing is performed on the formed pipe section 100. The pipe section 100 is
placed in a controlied environment.
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
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
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weight distribution. Two of the four lifting anchors are shown in Figure 6.

The other two anchors (not shown) are located at the same distance from

the top on the opposite side of the two illustrated anchors 622 on the pipe

section 600. The 20 purpose of the lifting anchors 622 is to ensure safe

handling of the pipe section 600 and to eliminate the risk of handling

damage to the pipe section 600. Durity, for example, a slurry

Ipe-jacki rocess,.numerous pipe.sections may be sequentiall o

o B A B e e e s v
be gliseussastitiinfsadetales!ov equal length are hooked to a centralized point

on a crane at 25 one end and hooked onto the lifting anchors at the other

- j tions._ma ase the wej istribution, of th
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cag he RS ohigH pedirthfexitiecsiadal/dR suigaIRiegrabl@ion! ISrRgeE@ted
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Anexanlie erhbodimeatkenehat mayeograsdioganaiag gadkéipeneteie 816 in the

se&ﬁ'@a%e%%@&ﬂ%%ﬁétﬁ@ﬂ%’ L84 95 R %é&%@ggapeoz{w

Injecting lubricant during the pipe jacking process. Figure 7 shows a cross
sectional view of the concrete pipe section 600 in Figure 6. In the second
Sireiiantp|the rfilso dimenti¢hencasuiredeth aoy Efbaftthbaeyneratedritignd Eour lifting

0 e ith. r r
o At o oy oSN e e GONE (oA B on
wejghirdiziaRiding o it futedfinge@neittrasmahtwngp higHisaGnihe other
twdabnicladesl ,(notfeholyrgpaee tbudtb s trongeVwalds: afigtgdesighechtehwitagtasd the

opBadtgesABouNtAL Gishinalead: Thirsxiernab finishof fie.congrisie BasY The
604 can be smooth and dense so that there Is less
purpose of the lifting anchors 622 is to ensure safe handling of the pipe section 600
and to eliminate the risk of handling damage to the pipe section 600. During, for
example, a slurry pipe-jacking process, humerous pipe sections may be sequentially
jowered into a jacking pit where the jacking machine resides. To lower a pipe
section, four cables of equal length are hooked to a centralized point on a crane at
one end and hooked onto the lifting anchors at the other end. Due to considerations
made based on the weight distribution of the pipe section, the lifted pipe section
remains horizontally stable and is safely positioned for pipe jacking when the pipe

section is fowered into the pipe-jacking machinery for jacking at the installation site.

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/biclogical degradation. Lining 610 can be, by way of
example and not limitation, HDPE, Polyvinyichloride (PVC), High Alumina cement,



10

15

20

25

30

15 chance of ground water penetration, less abrasion damage and less
jacking force required for pipe connection. The dimensional tolerance of
the concrete body 604 can be consistently fine so that the concrete body
604 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 604 canibe uniformly high 20 throughout the
ipe section length.so that th ongrete body 04 has high stren
or gc%ro%%‘n Er)!géT z%rﬁioe and Vi ver |Ftt gp Cs{e?orné %?lohﬁ%é'algneé% §p|go?er€édn ay be
PagsRAGOR e REUVREY ﬁF@BtW%&W%%‘%@ﬁ@@%%R@S@M@n 600 in
Figure 7. In the second example embodiment, spigots 620 and 602 have
r n ep vin maller o iameter compared
n %ﬁ%}eﬁ’ 34 agqe%tg? of(g ?1(5 %o%xc%ﬁes' %ﬁ%ﬁﬁ%%og}%rt ern r%g of fen nﬁwh %18 624

Peggligte i pipéesartivalledt? %W%@ftemﬁbwaﬁﬂﬁ% %mgw @zet@ﬁw 00 for

injéfddauminatesdatislp pedmssienartdproaads’ 04 respectively, and are
shaped to match the edge of an adjoining collar 800. As such, seats 708

and 710 are formed on each respective spigot 620 and 602 so 30 that
Figstfar Shelithas esf aPe0TNal iRy Yitir s aetedtiBsshidion PR neFigure 6.
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606 in Figure 6 respectlve are ocat e seat
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finish&fnde sameesisn bm- §Bfasish PesREGAMR: s@bfsné&nsmlﬁp%fov&fﬂqés less
chaope afujes suffaceenfghsat@tiosdpgesistanidayeirBafe Bhe adyasieRring force

redGRLIaDf layer &%garbrp %Bxsmm‘o?ggnﬁé f&ﬂ NEL A t%t'Bed 604

rom a thin sheet of mild steel, stainless stee e that is a raS|o

candespansiTRE o finih bt ceareriadeePRé inswiablesasiacvajer oint
AdditibiigityD erfsity dhokyesiyrieheigidieE s Rolws michlerdeaRiAC hf itigking forces
r I rLQsi e face .
e e S e W
thrgpgwg%tage%%éﬁega% so that the concrete body 604 has high strength,

corrosion resistance and very little segregation weakness.

Spigots 620 and 602 are located at both ends of the concrete pipe section 600 in
Figure 7. In the second example embodiment, spigots 820 and 602 have protruding
ends having a smaller outer diameter compared with the outer diameter of the
concrete pipe section 600 for the major length of the concrete pipe section 600.
Each protruding end of the spigots 620 and 602 terminates at sloped portions 706
and 704 respectively, and are shaped to match the edge of an adjoining collar 800.
As such, seats 708 and 710 are formed on each respective spigot 620 and 602 so
that collars, such as coliar 800 or the collar 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 focated on the seats 708 and 710 respectively.



10

15

20

25

30

the centre of the collar 800. It is appreciated that can be used for the
abrasion resistant layer 808 and other polymer materials, e.g. can be
used for the corrosion resistant layer 806. It is further appreciated that the
thickness of the abrasion resistant layer 808 and the corrosion resistant
layer 806 may vary according to the environmental demands at 15 the site
of the pipe installation. Advantageousi§, the abrasion resistant layer 808

wRRRLIEPSREA0A5I0A 8N USRS 465 ‘ﬁ%%’@%%%o% l %%ﬁn RS Qllr%er#agkm@ises

process. As the~ abrasion reS|stant can covert e tO ou
anﬁﬂﬁ@é@ﬂﬂﬂ%@*@@ﬁr%@%sﬂgﬂaﬁﬂ |ﬁ§f@8@@6€ﬁ!§i@iblﬁgefh%0§or@@mliar 800 is
tubelsisiashigyesB0Baagain shabasiers dneanstBaSSTOLIEEIIR) PIRCIBIGIRPBO2 and

aoeremf)mﬁn%%%@a ibgSisiant laver 806, g@maﬁfe gog%a%%ems&gﬁﬁg fop

ine Durlng pIp eline connection in, for examp

Oulﬁbé”j’é%%r@ Hi® GOS0 SIN S S AR H&@@Fﬁﬁ@mﬂwwﬂw §A8 can
becolde 300wayne shxechpiilatbespigutadnd, &din wireation SlLaiussng:thaainless

ste@pc?r lﬁ&‘fﬁ@tﬂ%@@%ﬁ’afé‘r&%@]&&%"%é%BrPBJIHFE qe@’s%rﬁﬁ?% ggfsgarf @e made

second pipe section is jacked into E;)smon such that a'spi
of BelBighify s teTishehisasiind alvet #P&E,é&@%ﬁhtgwé'ewam@e (PVC), High
Alitiesnetelynt oolthe 8Q6, ahat he fitteckiante dkeaspiJok8O4faciey t9 towetngsion

regrgﬁgr;hﬁs;acgwmgmeﬁar%%%s C})ewsr%%cgwanw%héngggged towards

already attached can then be lowered and jacked into position

fh@gﬁ%f%{%ﬂiéees&%iiﬁm%m SPBIRE It dirbFanebsdiget é?fd@%@ﬂf@%% resistant
laypipiD&ecti@tiss8 02 landr8odtavhin dhe wardéullyat éshitd withotish colRiB0Ryer

808URING RIRRIING, SABARGH AN Tﬁbe fR¥Rled M@%ﬁ%%w&p%%%ﬁfaw BY8 and

ends of the corrosion resistant layer 806 of the collar 800 the

the FRLRRIg BN e BUCHEY B Y racsRidingelp drsrrvisepaanial dasmands at
therisitpgetstcet HiD8 dedfaid are\shangedenuslgphd Abeasionfressamnd bger 808 can

reéé{bc%?é&@rlu%ﬁ’@@@éoﬁpgx%meﬁﬁ% 0 Aelais dhemESHogS “A% the
Ps P

collar 800 beyond the rubber r|n gaske s 608 and respectively

bR ARG Y HSIRR oY 5D 1Y pRoHEIa e SR IS GhtiTRTE é]foWﬁb‘F@”OS'on
resifpn® 08/dpeRlif ah pheesddl dhS8 @0 ravribth ecsjigot ends 802 apdiddabissitve and

str&g“%ﬁf?& Hehss Rt the Rigo 802A0d 804106 fHRREF Hog gﬁﬁ}% an

8 and 618 are compressed. A tightened joint is created when the collar

e’dg%ﬁg Y1ip AhedtiReliifith the spigots 802

During pipeline connection in, for example, a slurry pipe-jacking process, a first pipe
section is jacked into position. Then, the collar 800 is meshed with the spigot end 804 in
direction 812 using the pipe-jacking machine. After the collar 800 is fitted over spigot
804, a second pipe section is jacked into position such that a spigot 802 belonging to the
second pipe section is jacked into the collar 800. Alternately, a collar 800 can be fitted
onto the spigot 804 prior to lowering into the jacking machine., Subsequent pipe sections
with the collar already attached can then be lowered and jacked into position.

Figure 9 is a cross-sectional view of one portion of the spigot ends of the two pipe
sections 802 and 804 when they are fully meshed with the collar 800 during pipeline
connection. The bevelled portions 804 and 906 of the two ends of the corrosion
resistant layer 806 of the collar 800 and the first meshing contact point 704 and 706
respectively of the respective rubber ring gasket 808 and 618 are shaped to slope



10

15

20

25

30

and 804. In the second example embodiment, a chipboard packer 902 can
be adhered to a 10 plane 910 on the spigot end 804. The plane 910 is a
surface on the spigot end 804 that is in between the adjacent pipe
sections and directly facing the spigot end 802 of the connecting pipe
section. It is appreciated that the chipboard packer 902 may instead be
adhered to a plane 912 on the spigoti€nd 802 that is parallel and directly

awf@: ' %I‘W %R&a%% 991%9(:;\?;99@98%% E%?L%p @r@sa%%a‘ugpd%%]'%sattg Oflgcﬁfégg tthe

ends 802 15 and 804 respective urpose of the oard pac

Mo 25 BEFalar He° Wga&#&hwﬁ%&m gﬁfé@*am?g%ﬁ% ﬁ&rﬁapectweiv
Thpnutiss, rangodtes kasUBE S hatdadr 8y triadkisig falc bdgappliedativerstie gap 908

be%@ﬁ%l%l@o%!jﬁﬂ@ﬁ&hﬁ&&%‘?‘gé’?%ﬁ%%gﬂrﬁ?ﬂj REKING. tFQ'%&?E'PﬁdB meshes

tBrotect the concrete bod he pipe sections from harm. The chipboard
Wi

BRI TRy 58 BreofyRissdibe sriidtitifie R Aaee ?B"%‘ﬁ?éﬁd
A tidhsiteggantiessasaetionhtnigve abtmesp0risofullf cudkereB0@itintbeespiprin®@02
an8X@ple embodiment, there are two steel bars 1006 and 1008 extending
from the abrasion resistant layer 808 into two respective gaps 1004 and
1012 located on the corrosion resistant layer 806 of the collar 800. The
In the sespedtvagabs 4004dime25 4 @bibbaart philtedri®tdthad DiREdusieg to a

le@H@BWEMﬁQg%@ &@%@thﬁw%%%éom ('3%%'%%%@&@%?!%&' @6@%?&99804

two steel bars 1006 and 1008. The two steel bars 1006 and 1008
thal 43 PRPIYERE &?ré@lﬁﬁ%s%?&rﬁ?&%?%@% fSF%%BFé“Qy”\‘R/eﬁB@@ fd 802
of ttd aratimes rkDoRased®0 tespamiesipicthth o thsteblibad @aékanB02 may

:nsi@élﬁb??é\é%é}%@lﬁcg%gﬁﬁet@W%MB@P@HB@G@%P@%Q&(Eiséﬂ@%rectly

30 and the corrosion resistant | a er 806 with respect to each

o P R AR o DI e St h 4P G S 502
anth8oneseestpiply. Jdutionosad thamifatiosed pgcbepdiddeis to cushion the

;m&9&1epwaaﬁdam?%glm%%@%kﬁgﬁe&s@QQQIEB%@P@M%%@V%

acgﬁeg ated generagy as reference numeral 1100, 18 used
J

PAER I GRRLEEorNBOHE RRBF00 iAToRios e, BaRPRoystigns during
jackepridhiskainp ko emibedithertoncrete body of the pipe sections from harm. The

chipboard packer 902 may be made of plywood or other suitable materials.

Figure 10 shows a cross sectional view of one portion of collar 800. In the second
example embodiment, there are two steel bars 1006 and 1008 extending from the
abrasion resistant layer 808 info two respective gaps 1004 and 1012 located on the
corrosion resistant layer 806 of the coliar 800. The two respective gaps 1004 and
1012 can be filled in with HDPE during manufacturing so as to hold the corrosion
resistant layer 806 tightly to the two steel bars 1006 and 1008. The two steel bars
1006 and 1008 are secured to the corrosion resistant layer 806, for example by
weiding, 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

and the corrosion resistant layer 808 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 illustrates one

example embodiment of a process, designated generally as reference numeral 1100,
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Step 1102 involves the fabrication of the abrasion resistant layer 808 of
the composite 5 collar 800, which, for this example, is made using a thin
sheet of steel plate. At this step, pre-cut steel plate is fed through a roller
to form the required circular sheet for the abrasion resistant layer 808.
The two steel bars 1006 and 1008 can be secured to the abrasion
resistant layer 808 by welding at this step. 10 Step 1104 involves the

f brlcatlon of the cqrrosion resistant la r80 of the ite C
oS R e TRESIE IS SACOAR 180 Rl FSrscone
exm,eemh@q&memo form the required shape and size. The two gaps 1004

and 1012 are formed at this step. 15 At step 1106, the composite collar

Steés3 OQ‘!%%mrpvrclﬁ tan? e nc t%%ln a‘P ﬁSIO re%'%%?g 8 I?g/ %r!a8gr8 fg% 43 LC(%;( q%ﬂlagsne

orrosion resis IS assem

coligedfieavbivth RDIE @ml’ﬂ§’%te§3rt@¢ﬁ)lt§fﬂ€e9db14rb§’@ﬁ*r@°s$§f€amlﬁyeﬁ8% step,

prdilhltlml thatbve s&ee{rban@rl%oﬁawé]dt&(}auﬁn aﬂé:iof@qiﬁré@ HIM@telﬁéyﬂeor the
mple o roce ate era refer numera 120

abras'ocf' re?ﬁ%{%r&tﬁaeﬁr%% the plpe sgtf%eﬁc% (ré' %0 ﬁr@?@: cp ngusr%C to the

abtﬁ@%@fﬁa@k%@f@rﬁbwmﬂ@@@ﬂ%Z mvolves the assembly of the

reinforcement cage 702 of the concrete body 25 604 of the pipe section

reinforcement cage 7, which for this Ie
sl IS RN ERER O Re ISl IS IR BT R Lomposit

collgp evhighrfrsriimranmme ishedmafinaREpird thivetas forisipimed EhgEEtager is

wepegleigsrinag igeircAlsstaR ka4 sterl the ysbion fomang the2ripeformed at
thiSe 55 n 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

At d@ﬂrﬁm&w@@ﬂﬁ{bﬂéﬁéb@&bﬂmﬂdoﬂ:@r@hgtﬁ@ ﬂlﬁdﬂ@té‘@ﬁmgsi&d%tant layer
et mou ed at st
e

10E%ﬁﬁéﬁ@ﬁﬁt@}ﬂ%ﬁ%étéﬂm(ﬁ@ﬁtt@t%fh@ corrosion resistant layer 806 tightly to
the two steel bars 1006 and 1008.

Figure 12 illustrates one example of a process, designated generally as reference
numeral 1200, used in manufacturing the pipe section (600 in Figure 6 and Figure 7) of

the second example embodiment.

Step 1202 involves the assembly of the reinforcement cage 702 of the concrete body
604 of the pipe section 600. The reinforcement cage 702, which for this example is
made of steel, is formed with an automatic welding and forming machine, and the steel

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
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.
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At step 1210, curing is performed on the formed pipe section 600. The

pipe section 600 is placed in a controlled environment for a period of time

to effect curing. 10 At step 1212, markings can be made on the concrete

body 604 with paint for identification purposes. One possible technical

specification for a collar and concrete pipe section according to the first

and second example embodiments isighown below. 15 Parameter Unit

ern meter of.the pipe ectlon D1 2100 mm Ext rnal diameter of

Qi ST e R e MR e R
prapass! girtepddgth of the pipe sectlon from one edge of the concrete body

2900 mm (excluding the collar) to the other edge of the concrete body, L

Q oth, k 155 mm_ Allowabl e ac fo ce for the slurr

S D e R RS T RS St I Yanprate o
gavgdtRUTARB! RIBHEHYiIng gasket, B 30 mm Thickness of the rubber ring

gasket below the grooves, g 15 mm Thickness of the rubber ring gasket

Thickn the HDPE |n erI r fthe collar
A
R B R O R e R T % e aton o0
is plgg@adn 2 ﬁﬁﬁifqvﬂéw*mawbﬁobﬁm@mwernm@reﬁy@rwm collar, DC
2414 mm Width of the HDPE inner layer of the collar, BCHDPE 300 mm

Atvglgbh %{Ee élg( %% |C%Hte[§ Ia%% gf g}‘e cie:l‘r’lc;rbrl?’ccr:e g 37%5&35{1 vzv hléplglnt for
appreciated that the expose suraceso the composite collar ma
‘deé&‘lp&ﬂﬁwp'é@&% ‘with epoxy paint, HDPE, steel plating, or other plastlc or

protective material. This can further protect against harsh environmental

Orf@%&il% R&ﬁ&%&k@}%&ﬁ@aﬁ%%sfépg coltar and concrete pipe section according to

the first and second example embodiments is shown below.

Parameter Unit
Internal diameter of the pipe section, D1 2100 mm
External diameter of the pipe section, D2 2470 mm
Thickness of the walls of the pipe section, T 185 mm
Length of the pipe section from one edge of the concrete body
(excluding the collar) to the other edge of the concrete body, L 2900 mim
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, TCyppe 25 mm
Thickness of the mild steel outer layer of the collar, TCy 5. 2 mm
Internal diameter of the HDPE inner layer of the collar, DC 2414 mm
Width of the HDPE inner layer of the collar, BCppeg 300 mm
Width of the mild steel outer layer of the collar, BCy 5. 375 mm
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enable the collar to resist degradation caused by ultra violet radiation or
handling 5 contacts incidental to transportation or installation. The
composite collar may have an additional layer or layers made of epoxy
paint, HDPE, steel, or other plastic or protective material laid on top of the
abrasion resistant layer, below the HDPE corrosion resistant layer, or in
between the abrasion resistant layer afd the corrosion resistant layer of

i I@%pﬁp B%Sclt(tahcp er gct%%e%{(am Ig@grg |ment 52 ghcglg dltlonalbg\/%grnalf
can further rotect 0 a alns I‘gh enwronmentgfjfactors or pipe acﬁ y

cogirdskidy eﬁf%y%\aﬁ dI58 Ensisr ﬂﬁ@t'rtaampta%@@wfe@;raaaﬁ@rv@aw@ﬂabyThss
ca;ﬂﬁﬁﬁﬂdm@mﬁmﬁaﬁgﬁim h@’ﬂ@ﬂir@w@%ﬁ&ﬁﬁwﬂﬁm&@|oi%lwmﬁfﬁgtlﬁ%gées and

Uﬁé‘o&nﬁ.x%“%@ i%%%%%ﬁ 8&&@8&”8% a[ ?a @cﬁg‘s Sl%% Cﬂ OVIQand!mg

severa advanta es over prior art pe sections. For exam
Coeaﬁﬁdéﬁé%ﬂhﬁérﬁ@ﬁ?éﬁmi%@h‘f’%@é\ﬁ*’&%o‘!’ﬁ? FRIBROSH r‘éfwa(ﬁdf‘é‘f dravE an
adaifidris! éagieothesdiadewthemopairth) &l e asien, m&ﬁaﬂblﬁaw@fﬁhﬁemwe

ma‘EQ |§{ rBf&\é‘ﬁ’?ép'%‘%ﬁﬁé%%‘#?%ﬁ’éﬁo%'%téﬁ?ﬁ 'PCS %\9 tﬁee'#ﬁ?ev%'(?@%?{ S5 NUCE ant
life ortéﬁ%pe section. T ecom%églte co so has increased flexibility

*athmsu'ﬂ SO Ry S aniGTS 'Wﬁéﬂﬂb?ec%é%wﬁﬁméﬁéﬂ% of the
aggﬁéﬁﬂﬂsﬁo&\}?ffo‘}k}ﬁe%?ép%%ﬁ% %Q'Lﬂﬁéséﬁﬁﬁléfg%gﬁgg”% a(%% %rgg %'Xa%ie the

steel. It will be appreciated by a person skil e artt at numerous
coliag 8ﬁ8ﬁ§"é‘ﬁ8781jaﬁ%‘o‘?ﬁeaﬁ6ﬁ§ Hlu‘é@/ HelshersiaHonrr preding rRndsfisingigental

to shospedaitte epesifitaidb.embodiments 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

ExampirRboimeni pisthe Al¢aiiaied Pint SeriPt BreyRersrypipk advantages
oveegtion , dtiepanseet®pipeF se etiampdn prsivgrepspigotitiemedightar in weight
théHbéJ'@éfFéQ%%eéé RARLINE FAPL P ATISIBgs AR f'%abF%ﬂ% rﬁﬁ%Hﬁygrthe

formed from a material chosen for resisting  stress during a pipe jacking
cogp&&ggeaﬁ@nt layer of the collar provides increased corrosion res:stance and

hence a longer service life for the pipe section. The composite collar also has
increased flexibility without compromising seal tightness. Furthermore, the raw
materials for the composite collar are more readily available and sourced, and the

material cost of the composite collar is less than a collar made entirely of steel.

It will be appreciated by a person skilled in the art that numerous variations and/or
modifications may be made to the present invention as shown in the specific
embodiments 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 iliustrative and not restrictive.
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~ a corrosion resistant layer formed below the abrasion resistant layer,
wherein the.collar is configured to. mesh with the spigot of the 10 concrete
pipe section such thatthe spigot is received inside the collar on one side of .
the collar, and to mesh with another spigot or an end portion-of another
concrete pipe section such that the other spigot or end portion is received
inside the collar on the other side of the collar. 15 2. The collar as.
claimed in claim 1, wherein the affasion resistant layer is on an outside

cokiface of the collar and the corrosion resistant layer is on an inside
surface of the collar, 3. The collar as claimed in claims 1 or 2, wherein the

_ abragion r &%ﬁ%’?tfo%oa@é%gqm%&%@@va@t?&@&nrqwecr&s&:aatp@

layer. 4. The collar as cl |med any one h recedi laims, wherein o'
Setﬂ@“aﬁf’gﬁfﬂﬂ“t%s?stﬁfﬁ?? #lg o a%%%rr%p%é%tggrﬁlld%s%dgyel c{ﬁ staltrEl ess

cteEsingh 5. The collar as clalmed in any one of the preceding claims,

* wherein then ebrzssioresssistéiayeldyansst-fe colgismnpises snesitigh
' Den%@q}y@{gglgﬁ%,gd@@@a&@g(\gﬁfylchlonde (PVC) and High Alumina

cement. 6. Theo%?é' Al SlRimedin-anyyRng efdisRirreding Flaims,
wherein thé 08'6 collar further. co 'P?nses one or mor rpr%tectlve 1[:';1}4‘_9@1 7.
o .

‘The collar ¥8EEEE iRCARAY Bng"ore Fhracedng o

e preceal gg alms w e emn

caxprisaibs et SRsRpe SARTRNRY Rodta wBRe BPiRct

tRretest e dmatesalsyER aBoffilespiibraselsimhedriewey amrshef tnacrete

oREeseRingclams: whersln ihpsiantuphestempdses reaessesoathe

corrosmn reatgtantllaryer for.engaging protrusions on the tubular concrete
o @1”0‘?j r entlng movement of the corrosion- 5 resistant layer and the

tubular concrete body with respect to each other, 9. The collar.-as claimed.

'~ in ang.one Bi¢heiErcsedinefn@simhe et R %ﬁﬁ%ﬁhéﬁfﬁ?ﬂbﬁ%@s

DR HF Mel® karsextendingifaoandhscabrasion resisaheisyecint ihede.
%r%SBQ%E%ﬁ@nt Iayer for preventlng movement of the abrasion

3 The collar as ciaammci in claims 1 or 2, whereln the abrasion resxstant

aner compietey covers tha corrosion resisiant iayer

: .4'.l The- cci!ar as clatmed in any one oithe pre::edmg clatms wherem the

abrasion resnsian‘i layer cf the coilar com;)nsas mitd siesi'or Staanless steal,

5. The collar as claimed in any one of the preceding ;:.alms, where_m the

" corrosion resisiant layer of the collar t;ompﬁSes one of High Dansiiy Polyethylene

(HDPE), Polyvinylchloride (PVC) and High Alumina cement.

. : .Thc%‘: coliar as dlaimed in ény one of the preceding claims, wherein the

coltar furthér-oom'prises one oF more prot_ecﬁve layers,

7. The collar aé claimed i'n any one of the preceding claims, wherein
exposed surfaces of the coliar are exiernally coatsd with ong or more protecive

materials.



Y

15

20

. 30

; colEpnitréter ploBRESToFSERIT AT tﬁ@ JtREry

10 resistant layer. and the corrosion resistant layer with respect to each
other. 10. A concrete pipe section comprising: a tubular concrete body
having a first end and a second end,.said second end disposed opposite
“to the, first end; 15 a collar disposed on the first end. of the tubular
concrete body, the collar comprising: an abrasion resistant layer formed
from a material chosen for resistiﬁa stress during a pipe jacking process;
and a corrosion resistant layer foffhed helow the abrasion resistant layer,
20 wherein the collar is conflgured to mesh with the spigot of the concrete
pipe section such that he sp igot Is rece [ r de
of the collgpea‘f?gatroaﬁ@ Wlt gtﬁe% éﬁ%tg(%%%’%nga%grt%ﬁ%eﬁ%ther
SR ROBEEEn P (8 e Bved
pribsifienthencnliatanethesotime Siclty GHTEBNERS PSvETThe! ComERTtEsie
reSESHORRS SlRIMet. M alaiohd 8 tbaremithestasisrinesistant layer is on
an outside surface of. the collar and, the corrosion resistant layer is on
an. inside surface of th coII . 30 12, Th i C
it n OB YT MILAN The St fan i ea e
coballarrtemprisessesl@ged] BRrRaiesSdrREn9 P T ha ncr}ert%s's%n
12 BEClen as Chaimetnnretiitas 1oyel o YIRS T tPEEhsIoR ASsTEEht

-reé o, ihe gollarsRBIRHsesskateskiishtaitsiuecisedo diraily_secure the

rasion resistant layer to the tubular concrete body. 5, 14. The concrete
plpe section as claimed in an% one of.claims 10 to 13, wherein the

corrdSion réSIATRTRIRT PR G Comiprises one of ngﬁ? mgnsyén
PolyethylemetéiBPEPFoipamitiBias PRRE)e6F Bigh? iy
15. Thegensretaspipesestiantasdhamstisndany one of claims 10 to 14,
"10'wherein ﬂ}%ﬁ-&?'!ﬁéé%@&ew%pm@e&ﬁm@mmmmmm laydystne
' ‘ cmﬂar compnssng _ :
an abrasion resistant layst formed from a material chosen for resmtmg
stress diiring & pipe jacking process; and -
2 corrosion resistant layer formed below the abrasion reszstant iayer
' " wharein the collar is conﬁgured to mesh with the spigat of the
\cgncrete nipe section such that the spigot is received inside the col%ar
on one side of the ccilar and to mesh with another spigot or an end
‘ portion of another concrete pipe sﬁcbon such hat the other spigot ar
end portion is recs:\f\/ed msxc:ie the coilar on the other side of the ooi ar.

11 | The concrete ptpe sec’%:xan as claimed in ctaim 10, wherein the -
abrasion resistant layer is on an outside surface of the conar and the corroalon

res;stant layer iz on an inside surface of the coitar

12, Tné concreie pipe section as claimed in claims 10 or 11, wherein the

ébrasion resistant layer of the collar comprises mild stesl or stainless steel;
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16. The concrete pipe section as claimed in any one of claims 10 to 15,
wherein exposed surfaces of the-collar are externally coated with one or
" more protective materials. 15.17. The concrete pipe section as claimed in
any one of claims 10 to:16, wherein the collar further comprises 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. 20 18. The

concrete pipe goggygg a3 clelmed 10 agyane-halaime 10 - 12, wbesen |
the cgtlarf er com r| €S one or more arste tg&qlaqpsggépu;g%a@m@on '
teoghesion raeEmMiBveICEEFoSER rBEIRISRT 1Ay eg%

ayer for preventing movement
s@htbecahrasionagsistaly e faride EBRFEERRSistant with respect to

each other. 25 19. The concrete pipe . section as claimed in any one of .
claimg 10 tﬂx.FSCbn\c/:er%?é !Eé%&%é%f@ﬁﬁaemm@g@a&ym&buﬂm 1mipe 13,
20

section.

he concrete e section | ot C 10.
VT8, 5 BT TR s B e

g e SE‘CII r}\further comngrlses a spigot -

Ployetetst PR Sndny KRETRRERSH BhE 8o 1AT 1L aftached to the spigot at

the first end. 21. A method of manufacturing a collar for a concrete pipe
sectiog having .&-sRigobisspegion=a bkl tomurerEbddyzithe dthol

comprisin falricating, sasienaesistant layer from a
Wﬂ%{?é?lglec osenrﬁﬁ}g’scg%g’ akric ancahi

or resisting stress during a pipe jacking process;

- fabricating a corrosion resistanit layer; and e]grss,emblln%the follar‘tlayt glng

the cc)ﬁrosﬁ‘rtw@smm’iﬁla?@r%’é'ﬁ%/ & AU LSRN ESistan

=4
fayer whereéin

 ihesrllarisssenfiguead tef tresholtteRessiTgaloFARE OB DRI ™

pm{:tcg %Qntggt the spigot is recelved inside the, collar onone

' 17. The concrete plpe sec:tzon as claimed in any one of claims 10 o 18

wherem the collar further cornpnses [ecesses on the corrosion resistant layer for

“engaging protrusmns on the tubuiar c:oncrete body for preventing movement of the -
© corrosion reszstant sayez‘ and the. fubular concrete body with res;pect to each other.

-18.- .“i’he concrete p;pe seclion as ckalmed in any ‘one of claims 10 to 17,
wherem ’ihé col&ar further comprses one or more bars extending from the abras:en
resistant layer into the corrosion resistant iayer for preventing movement of the

abrasion resistant layer and the corroston resistant with respact to each other,

19 | The éo'nc;rete ﬁipe secﬁon_ as claimed in any one of claims 10 to 18,

wherein fhe coliar is formed integrally with the pipe section.

‘ 20 : The concrate pipe ¢ sec’iion- s olaimed in any ane of claims 1010 18,
wherein the concrete pipe saction further comprises a spigot fomed at the first end,
and wherein the coftar is attached to the spigot &t the first end.

21 A meﬁhod of manufacturing a coliar for a concrete pipe section havmg
a spigot formed on a fubular concrete bodyr the method compnsmg the stens of
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res'ﬁcér’nctr?ée erfor preventing movement a lon resistant:
an Cllfﬁj@ égl}{%%lﬁﬂi?ésé?gni? masRVw: an&gép%rﬁg&%lrogn %TQ‘IIE? g%t&éﬁyr %\E

side of the collar, and to mesh with another spigot or an and portion of
another concrete pipe section such that the other spigot or end portion is
10 received inside the collar on the other side of the collar. 22. The
method as claimed.in claim 21, wherein the abrasion resistant layer is on
“an outside surface of the collar and the corrosion resistant layer is on an
inside’ surface of the collar. 15 23, The method as claimed in claims 21
and 22, further comprising the step of fabricating one or more protective
layers for theisaliay and-assembisiegihe laeidrdy pinmthe drecor more
protective layers ogetherwith the plvasion resistant layer and the
corrosion ?eslst'ant layer. 20 4..;@” thod, as claimed in any one of
claims 21 B2FMGHerei the step of Tabricatirg, the corrosion resistant
layer comprrsstima iyl aeRs SIS BEEE BHth EeESAREEH RESYAN
layess2iidh rddeamdtitod as claimed in any one of claims 21 to 24, '
wherein thg,step ef fabrigatiogctheiqetar furtheshcoiprisesswettling tee or
more bars extending. from.the ahrasiopresisianidayandie RaLeHeson

layer with respect to each other. § . The
methodtaer claivied inehysHe ot RIS 21%GD8, FIRTRR B1E BBPRLich
~ resistaptjayerspkthe collarodneprisessiafdisiscidstainless steel. 25 27,

: _ The method as claimed in any one of-claims 21 to 26, wherein the

corrosion resistant la er ocgagg%gq”ag‘gm[im@ne@é Highslensiyant

Polyéthylens” (BPE). Polyvinylchloride, (PYC) and High Alumina gement.
M Sg%?i%% 4 &fcrete pipe section, the concrete

inpifEesis@stiorf temphing a tubular concrete body having a first end and a

. second and: : :

23, The method aé dlaimed in claims 21 and 22, further comprising the .

.s’tep of fabricating one or more protective layers for the coliar and assetnbling the

coliar by joining the one or more protective fayers together with the abrasion resistant -

layer and the corrosion resistant layer. _

34, The methed as daimed i ém'y one 6f claims 21 to 23, wherein the step

of fabricating the corrosion resistant laysr comprises forming af least one recess on the

- corrosion resistant layer.

25 ) The ﬁethocg as claimad In émy one of claims 21 to 24, wherein the

: op o fabricating the coliar further comprises welding one of more bars extending

from the abrasion resistant layer into” the corrosion resistant layer for preventing

mov;manf of the abrasion resistant fayer and the corrosion resistant layer with respect -

to gach other.

05, The method as dlaimed in any one of daims 21 to 25, whersin the

abrasion resistant layer of the.collar comprises mitd steel or stainlessr_stere:l,



opposite to the first end, a collar attached to the first end and a spigot
formed on the 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, 10 fabricating an abrasion resistant layer from a material chosen
for resisting stress during a pipe jacking process; fabricating a corrosion
resistant layer, and assembling the collar by joining the corrosion resistant -
layer below the " abrasion resistant layer, 15 wherein the collar is -
‘configurethto mashuvdthoanathen spigenefdribtes Zbrerete pimestetiton.

- C“%%ffg‘r%% 18 e sRIgOLiFFessmd-sidedheignliperen,onaysitpeat the
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\ 2 the collar on the other side of the ,
collarassembling a reinforcement cage for the concrete pipe section; 20
-assegnblingnestnolile forthidoing GePpPESEeRdP PESItORIATSEE Edifar .

sl SaidbreinfoECcem@nt eagednteanicthabyla; i urng Tuherstewntossid

oomuld; allowlng the conerele.inhpwder wishinsaid mepigiadpredusersaid

“"eoncrete pipe section; and. 25 removi ) te ni ion:
oG B0 UGt Gt I Sl 28, b g

_ od as cCla In claim 28, er comprising the
copteeofirabitatng o e HPATOFR B BRETR s for the collarand
. assemblingthebgllaarbyebjeiiing thetshdBPMBTE prot@eiRiRlayeen ©
togetherwiththe abragiopirrsisian layessand 30 the corrosion resistant
layer. 30%%3 Gg%l‘%thgq; é}?‘o&@{@ggﬁéﬁt%@ 29, wherfei_n the step of
fabricating the corrosion resistant layer co IS i qast one
recess on FREEBIESIOR T8 gi&%ﬁ%%?%%%ﬁi%t%%%%i%eminr?éﬁ
saidamesiehisisohiplished such that at least one protrusion is formed on

- the first enghSdinThe orthadagiokemhidniestaih 300HRHePeRPHE HelEEst

- One ch%%QWmc;ﬁcn such that the other spigot s received inside the coliar -

. on one side of the collar, and to mesh the first end of the concrete pipe

séction such that the first end is received inside the collar on the other side of

| the cotlar’assembi_ing'a-rein?orbament cage for the concrete pipe section;
o assembﬁng a mould for the concreie pipe sectior_\; ‘
positioning ‘said collar and said reinforcement - cage nto -said mould;
pouring concrete into said mould; o o - |
allowing the concrete fo harden within said mould to produce said
concrate pipe sectiory; and | o
removing the concrete pipe section from said motid.

.99, The method as claimed in claim 28, further comprising the step of
fabricating one or more protective iayers for the coliar and assembling the collar by
joining tﬁe’l one or more pratective layers together with the abrasion resistant layer and

the comrosion rasistant layer.

30 The mathod as caimed in claim 28, wherein the step of fabricating the

c:ofrosisn resistant layer comprises forming at least one recess on- the corrosion
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5 positioned to engage said at least.one recess. 32. The method as
claimed in any one of claims 28 to 31, wherein the abrasion resistant
layer of the collar comprises mild steel or stainless steel. 10 33. The
method as claimed in any one of claims 28 to 32, wherein the corrosion
resistant layer of. the collar comprises one of High Density Polyethylene
(HDPE), Polyvinylchloride (PVC) gg High Alumina cement. 34. A concrete
pipe formed by connecting a plurality of concrete pipe 15 sections, each

.reQ@%ﬁ%@éﬂp@w@%@él@mﬁmmﬁ@ o Fap b i peterbRld e car ey thatinst -

end an qg‘%r?r‘f@i Saiksesqnd. end disposed opposite to the first
ieaStan%pé%?Lésr &sposed on the first end of the tubular concrete body, the

_ collar comprising: 20 an abrasion resistant la el formed from a material

chos¥h forTesstaethed s s@kmedrim G B ie ARG 5o RS PARd'a corrosion

nd@sistant layerfomies betbantteddrasion resistant layer, wherein the
collar meshes with the spigot-of the concrete pipe section such that the

Sp'Q%:[ isre e|ve h%d%@ﬁs&@@fﬂ%?%é@%frﬁb@BQﬂ%1,aﬂda?én the
meshes wit anoth

' er spigat or an end ion of ete pipe.
al@r@éﬁﬁﬁ%ﬁaﬁﬁéﬂﬁé %51 tar co es%’[cg Q{Ll,éf @&Qﬁ@g&g{@ﬁ{

r splgo or Fend ‘portion is recelved inside the
collar on the other side. of the collar. 30

33 The method as Giaimed in any one of claims 28 to 32, wherein the _
corroston reslstanf %ayer of fhe collar comprises ong of High Density Polyethylene
(HDPE) Potywnyichionde (PVC} or Hagh Alumma cement

34, A concrete pipe formed by connectmg a plurality of COhcrete. pipe

. sec’aons each c:oncrete plpe section comprzslng

" a tubular concrete body havmg a first end and a second end, ee‘:d second,
end d::‘sposed oppesite to the firstend;’ :
S a collar d!spossed on the first end of the tumuiar c;onc:rete bcciy, the collar -

o comp"xsmg

any abrasier;é resistant layef'farme'd from @ material chosen for resisl?;ng‘
- . stress during a pipe jacking proc;ess and
o - a corrosion resistant layer formed below the abrasion resistant Iayer
wherem the collar meshes wsth the spsgot of the concrete pipe sectson
such thaL the 5psgot is raceived ms;de the collar on ong 51de of the ceﬂar and
meshes with ano‘cher spigol or an end portion of ancther conorete pipe
section such that the other splgot or end porhon is received inside the collar

on the other side of the collar.



