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1 CONCRETE PILPE This present invention relates to a concrete pipe, and nore
-partlcul arly to the neking of a concrete pipe having a protective 5

resinous coating. It is known that sewer concrete pi pes with a 2_\%(\*\ 9_‘“\
chenical -resistant protective coating are used as drainpipes in sanitary

drai nage or chem cal plants. In this art, there has been devel oped a pipe
which 10 is nade of concrete or ceramc matérial and on which is coated an
epoxy resin layer or adhered a |ayer of PVC sheet to prevent it from,
erosi on. -However, it is found that those pipes can be caused to fail the
epoxy res¥n |ayer will be peeled off fromthe inner surface of the pi
when the bondi ng force between the pi pEo.EﬁﬁEIEé’l%Boxy | ayer 15 is rews
such as by the deterioration of the concrete. Thus, a further mprovemant

i n such concrete pipgs, has to . be attenpte and althou 0 al ter.n drye
structural forns hav ’Eeé’ﬁef)e"tpégv%f'tlgy ﬂghﬁes ° art otnglé?% |ms%pest |€’I"fi g%:ope

f or i nprovenent spargfpularly te mdp@meeoﬂmhcmeetﬁ epipet havipgnei pretgcetivehod
of fabricating ards@hGisLt6atihpe, such as for exanple a sewer concrete pipe,
includes the steps of, (a) placing freshly mxed concrete into a
cylindrical nold; (b) rotating said cylindrical nold about a | ongitudinal
axis to 25 " f or nita i dinoww tydti seiveic gbnereter pipes boidh; a (ahemiealcresjstant
gra?ul es of a goeaosscﬁ?@ne%ﬁ&n Nibe c\syeaossotaﬁmwésalml 841t 8 d:ﬂlzgfk&e et
cont ai ni ng sai oncrefe structur rther | al nold such_as
to cause said grERIeR! PLants. pdn ?hd‘ls #en%@d’ﬂe’da g’e rf{]eg’e | 2aRIPE oY Ich

t he concret e 10f 30made ofadoshchetel ow cegdmmdmatﬂmlcomdremewmchum woatdsefaor e
the concrete Nasedel: rdif! Glir @ bakdReANa | 1BYEK RISHIC et XG probéit HEIRYRNT

concrete dust to exs)ose sai d 1nt ergsoi, ion Tayer after the concrete is set;
(f) preparing a ¥&% MyusHoweredetitves dowrd h aganﬁ%,pgmcmggze causefljlo fail
pl aci ng sai d coads npe cepmpsnetsimrlaym @iHabel peelall offidréin) theotatarngurfacel aofol d

to cause said reﬁ{e”ﬁﬂ& %@rtn 'tﬂg bonding force between the pipe and the epoxy layer
15 1is reduced, such as by the deterioration of the concrete. Thus, a

further improvement in such concrete pipes has to be attempted, and
although some alternative structural forms have been proposed in the
prior art there is still scope for improvements.

20 In accordance with the present invention a method of fabricating
a concrete pipe, such as for example a sewer concrete plpe, includes
the steps of,

(a) placing freshly mixed concrete into a cylindrical mold;
() rotating said cylindrical mold about a longitudinal axis to

25 form a hollow cylindrical concrete body;

‘(e¢) placing granuies of a coarse granular anti-corrosion
_ material into said mold containing said concrete structure;

(d) further rotating said mold such as to cause said granules to
be partially embedded by centrifugal action in the concrete of

30 said hollow cylindrical concrete structure before the concrete

has set, thereby to form an interpos-ition layer;
(e) removmg concrete dust to expose said interposition layer
after the concrete is set;
(f) preparing a resinous protective coating composition;
35 (g) placing said coating composition into said mold; and
(h) rotating said mold to cause said resinous coating



2 conposition to forma coating |layer on said interposition |ayer. The
present invention also provides a concrete pipe manufactured by the nethod

defined above. 5 Preferably, the granules of the coarse granular - : a
anti-corrosion material are made of glass2or of an earthen material, i.e.
coarse aggregate. 10 The resinous protective coating material can be
made fro n epoxy resin conposition blended with granules of further ,
granul ar \-corrosion material which may be a mxture of relatively fine
~and coar anul eeompesionste fe1m s cotinddaykrion saidtintermmsptiont layar. 15.
In carryi out the nethod speC|f|ed above, after step (d) the nold | =
containing the co rete bog Iaced in a steam chanber until t¥8
concrete is set. esBresﬁf‘ e‘F“’%%/té 7° PRaVIdEs o FoRea et RiPe MEuTgetyedced

in a curing tamkth@Onethod daynwaybmfe.exarrpl e an enbodi ment of -the present
i nvention wsl| be further described with reference to the acconpanying

drawi ngs, in whic a sectional view of a.concrete pipe nmade in
accordance 25 wit k?f g"h&”es‘fgﬁt EFINPERE | O, thangosisg. ergnulpy andi-cormesian c

view illustranategialt hee padeesfS glads forbioff Ca | €urthes ONEteisl, Pifee bbarse
accor dance w tgégt,.ggatlenventlon Referring nowto -Fig. 1, there is shown a
sectional view of 30 concrete pipe 1, nmade in accordance with the
present invention, mhlch i ncl udes an outer tubular concrete layer 2, an

i Nt er pasi til0n | ayefhe3 msthaus ppotegtdeaicbating. maldr@al hiaakBesma®é tride hal | ow

cylindrical copgtgt g.%glﬁyssmg?mhornedolfs&&é%éh62@#‘1& P'@sé*}eeg‘ev%%% os

conventi onal sane nom nal ®s1 zé

10, of 35 gl a?g'él‘rcﬁr%‘?ﬁlgne&wll% which 5uythe acwidute dfneelatively ifimeand

surface of theoassd g\mmalesndirl gRlss ORibRds ﬁ@ﬁodeeh@dé@ysrth% ESmpd¥iBon.

I nt er posi tion

15 In carrying out the method specified above, afier stép (d) the

mold containing the concrete body may be placed in a steam chamber
until the concrete is set. Also, after step (h) the formed structure
may be placed in a curing tank. '

20 By way of example an embodiment of the present invention will be
further described with reference to the accompanying drawings, in
which:

Fig. 1 is a sectional view of a concreté pipe made in accordance
25 with the present invention; and | |
Fig. 2 is a schematic view 111ustrat1ng the process of
fabricating a concrete pipe in accordance with the 1nvent10n.
Referring now to -Fig. 1, there is shown a sectional view of a
30 concrete pipe 1, made in accordance with the present invention, which
includes an outer tubula_r conérete layer 2, an interposition layer 3
and an epoxy coating 4. The thickness of the hollow cylindrical
concrete layer 2 is reduced =‘r.ty 5-6mm when compared with a conventional
concrete pipe of the same nominal size. The coarse granules 10," of
35 glass in this example, are partly embedded near the inner surface of
the hollow cyiindrical out:er concrete layer 2 to form interpositioh



3 layer 3. .These granules can be in a size range of about 3-6nm A
chen1ca|-re5|stant I .e. anti-corrosion, resinous coating 4 which conprises
an epoxy resin conp05|t|on and coarse as well as fine glass grapdl €3

bl ended therewith is applied on the surfaces of the 5 granul es

i nterposition |ayer 3 not covered by the concrete. Alternativg¢l anpul es
of _~an earthen material, i.e. coarse aggregéi e, can be used inst

glass. In Fig. 2, there is shown two rollers 8, a notor 7 and a
transm ssi on belt 9 which are mounted for nutual cooperation on a support
6. A c%LJndrlcaI nold 5 is placed on the two rollers 8 for fabricating the
concrete pipe 1lasm dugliThese granydes wanobe bal 8 sizet rangrpebreboutdrfem. o A

rol I er 8 which ichehidal-fUsisant | hﬁeCY'ahﬂﬁ-Ebﬁﬁszfm drésihéud ObcHiténg N4t Rich
direction which is different from., hat .of er at,i on,

|l er 15 8. .
up to the stage °SFPFISA% " SRHW| TTHE THWPISE °ﬂo 88%% n% wfelllggﬁlﬁr‘%&l@ﬁs
concrete is plagednilest bl 3y|bladded thepewithsisrappliedsaonj thet sdrfiages, of the
centrifugal f@f%%aﬁﬁuﬁeﬁ By frat %ﬂe%oﬁfuéma&f} §Yidtnedveral otk 2oferas.to

formthe concret a_hol | ow_cyl indri ucture on the i

wal | of the ot diseTsteRy EREIER GMFh F oEIh e RLERIB 2o SPRES CRALFEAE:
i.e. after the rmahdehaseddnstendtoft gliafsor 30-40 m nutes, the coarse granul es
10 are added into the nold 5. The coarse granules 10 are uniformy spread
out and are 25 then forced to becone partially enhedded in the inper
surface of the hol | &% &I8i nérr ithEre cdhcfaw b zoligrs; ﬁe'@eWﬁ?ﬁugl and, ge
to formint edpotrénsmissimpebeBR 9Twhiclotaaei owunfed Hermmhithedd eceoperationued a
until the concr 0 §r 5 t am
chanber for the%}-:lg%arrcte? éecé\dmdlﬁnéa }rﬁgfﬂl%r é%llﬂkﬁag@i Qm the tﬁ% rbﬂEQs ?rsol%gg
-is placed agai n fehrieaténg éh?e?%‘CBe‘énalRfoﬁcr§P§°‘éﬂ§§tth%rfr%%m|sﬁ%%'r §Ur ?'ad‘Eeof
‘the concrete pi pdtos Dideivesodt rdlyer @"RhRHS &l tarh .drives ghasylipdaival asoliO5ar e
thus espectively paptlah! ine Beddssh hiblSsCaMEEEE bfbnd W8 PO ronier

i nterposition |ayer en expose on tRe Concrete surface Defore
~receiving thd5fi8al resinous protective coating.

In, operation, up to the stage of finally applying the resinous

coating, freshly mixed concrete is placed in the cylindrical mold 5

and is subjected to a centrifugal force caused by rotation of the

20 cylindrical mold 5 so as to form the concrete into a hollow
cylindrical shaped structure on the inner wall of the mold 5. During

the beginning of the setting of the concrete, i.e. after the mold has

been rotated for 30-40 minutes, the coarse granules 10 are added into

the mold 5. The coarse granules 10 are uniformly spread out and are

- 25 then forced to become partially embedded in the inner surface of the
hollow cylindrical concrete body 2 by the centrigual force to form

_interposition layer 3.

The rdtation of the mold 5 is continued until the concrete is

30 set. Afterwards, the mold 5 is put into a steam chamber for the

- concrete ‘to attain a required strength. Then, the mold 5 is placed

again on the rollers 8 and concrete dust on the inner surface of the

concr'ete pipe is blown out by compressed air. The glass granules 10

are thus respectively partially embedded in the concrete to form the

35 interposition layer 3 which is then exposed on the concrete surface
before receiving the final resinous protective coating.



CLAIMS 1. A process of forming a concrete pipe conprising:: (a) pl aci ng

freshly m xed con m “ mH“lndrical nold; 5 (b) rotating-said
cylindrical nold Emmu n ﬂ Inal axis to forma hollow’cylindrical *
concrete st turer (€) ' pl*acfng* granules of a coarse granular
anti-corro 1ymaterial into said nold containing said concrete structure,; .
(d) furthe ating said nold such as to cause said granules to 10 be/
partially e dded by centrifugal action in the concrete of said hollow
cylindri cal COREh§i€ Structure before the concrete has set thereby to.form
~an interpositieéntayer; (e) renoving concrete dust to expose said X—‘
interposition layer after the concrete is set; 15 - (f) preparing-a
resinous protegfive ﬁﬁﬁielsgg)f_cﬁdﬂhﬁﬁgté Qoncidy PipaCéditpresing: coating
conposition materi ?I |n{ao.sa|fd %ﬁl :I,'n.xaad 4nhc}‘ [otating, @éﬂrirgil g_l'oicp_ cause
sai d resinous coat |?1)g‘ Bor?b?%i f?_ yr’fra”tg i ST OF IR & Coatimg ayer’ on said
20 i nt & posi t (W ratpting Baid /eybinsiciend wPld Gbauh@ dongitedized gxipeto
according to clai Meorm of HENIBRT cyADEIIEAl Bshde € ishBudtars; nol d in a steam :
chanmber until the ¢ ncrete S set ‘_?fger _aidéstlg% (d). ﬁS. 3. .:A (f)rro"cess of
form ng a concrete %i pB3FELE, FHYW E5cI i nt 1 BFTY, g%ﬁ"ﬁ’%rr EHRFTECRPD
pl aci ng the fornmedmgtenigl inte saido meld wontajningleatd concrede dsteueiureh) . 30 4.
AI p_rocesahof formi &g) atﬁﬁQHéiff )%t_%tﬁllgpﬁaﬁcﬁggd_j'sﬁ%téé e@xela@ée tsQf‘d @_&»&f\ﬂdgn@
cl ai ns, in sajd s i.ncl-udes adding a.granul ar eria
comprtsi ng 18 i xt abe BrEPals.anBRged . St ednattPantn dBersoRnete Pt i ng
conposition. 35 b5saidAhpilowesylinfirical nesrprate ostenetuere pbgforac tioe deongréte any
of claims 1 to 3, nhelet thedéy 26 Hrkl in iR ApdeRiaHdbiE;0l ass material into
a. d : ’ . .
Sal (e) removing concrete dust to expose said interposition layer
after the_concrete is set;
15 (f) preparing a resinous protective coating composition;
(g) placing said coating composition material into said mold;
and . |
(h) rotating said.f mold to cause said resinous coating
composition material to form a coating layer on said

20 ~ interposition layer. -

2. A process of forming a concrete pipe according to claim 1,
further comprising placing said mold in a steam chamber until the
concrete is set after said_ step (d).

25 _ :
3. A process of forming a concrete pipe according to claim 1 or 2,
further comprising placing the formed structure into a curing tank
after said step (h). '

30 4, A process of forming a concrete pipe according to any of the
preceding claims, wherein said step (f) includes adding a granular
material comprising a miiture' of relatively fine and coarse granules
to said coating composition. -

3% 5. A process of forming' a concrete pipe according to any of claims 1
to 3, wherein said step (f) includes adding glass material into said



b s .

S coating conposition. 6. A process of formng a concrete

substantlal l'y as herein described with reference to and as 6%””“’ Uﬂﬂgﬁm
2* of the 5 acconpahying drawi ng. 7. A concrete pipe nmade

claimed in any one of the preceding clains. 10 8. A concrete pipe as *
claimed in Gaim?7 and conprising: a tubula said cylindrical concrete
stwyicture; a said protective coating of a synthetic resinous
provi ded over the inner surface of said concrete structure; a
said inper surface and said resinous coating, a said 15 inte _
| ayer fewmed bycggﬁhge &ﬁ&grﬂlgﬁ material directly bonded to said protective
resi nous -coating, granul es of the coarse granul ar material making up
said interposition |ayer being partially enbedded within the concrete of
the concrete stuct u epriogesdiafh fohmingare dodbksetien pipacabstihitially & tepeiret e
bl pe Bccording WasGfbd" Sut'hELRirgnsd, t 08AE UGS shbin TR FRRurRaTd NG ne
material, i.e. coarse a 0% A*Cohct efe pipe according to Taim8,
wherei n said @r&ﬁ%ﬁ'@%‘mé{%@ ESaW’ﬁ'Ede of glass material. 11. A concrete pipe
according to any of clains 8 to 10, wherein said protective resi nous
coating is an e oXYy | p rgi to
G aim 11, WnerePn sal ggrp‘)&oeﬁgg?%e&’%%s}l ous&gg?i S ng er{. Qn ;eﬁgﬁg oq Lt

rel atively coar peeegfdng jcd@imf-anul es of granul ar nateri al .m xed therein. 35

t0 8. A concrete pipe as claimed in Claim 7 and comprising:
a tubular said cylindrical concrete structure;
a said protective coating of a synthetic resinous material
provided over the inner surface of said concrete structure; and
between said inner surface and said resinous coating, a said
= 15 interposition layer formed by coarse granular material directly bonded
to said protective resinous coating, the granules of the coarse
3 granular material making up said interposition layer being partially
enbedded within the concrete of the concrete structure by which they
are held in place.
20 _
9. A concrete pipe according to Claim 8, wherein said granules are
made of earthen material, i.e. coarse aggregate.

10. A concrete pipe according- to Claim 8, wherein said granules are

25 made of glass material. y

11. A concrete pipe according to any of claims 8 to 10, wherein said
protective resinous coating is an epoxy resin composition.

30 12.. A concrete pipe according to Claim 11, wherein said protective

resinous coating further includes relatively coarse and fine granules
of granular material mixed therein.

35




