:SEG 3793 ABANDONMENT OF A BRANCH MAIN The present invention relates to a _-
.device for preventing the flow of fluid along a fluid carryingiﬁﬁ&L?(hl‘Z:
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UK Patent Application No. 9019905.0 (patent no. GB 2248668)
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present invention t

preventing the flow o

along a f'“félﬁ%ééVEBQa”ﬁéﬁhOd for abandoning a branch main joined to a

fluid-cartying spiné main, in which method_the device of the

present invention may be employed.

Gas, water and sewage mains may need to be abandoned when they
develop leaks or for other reasons; Leaks may develop at
joints as a tésult of leak paths appearing within the joints
in cast iron gas mains or as a result of cracks in the wall
due to corrosién_or mechanical damage in cast iron and other
materials, e.g. dﬁctile iron and steel, cement, brickwork or

-

plastics.

Present techniques of mains 'abandonment necessitate an
excavation being made at the junction between the branch main
and the spine main.to.disconnect the branch main from the
spine main. This is frequently in the niddle of a busy
thoroughfare and the ekcavation may lead to disruption of both

pedestrians and traffic.

It is an object of the present invention to provide a device

for preventing the flow of fluid along a fluid carrying main.
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2 According to the invention, we provide a device for preventing the flow
of fluid along a gas carrying main conprising: a plug for inserting into
and pushing along the bore of the main to a position whereat the plug is to
bl ock the bore of the main, the plug having a hollow spindle, two axially
spaced di scs nounted on the hol |l ow spimile to define a chanber between the
di scs and having dianeters substantially equal to _that of the bore, the .

spi ndl e AFRPTEing ke dhe daventicna wraProyAfena devsing AT preyeptdngde”
conmmuni cat.i on_between_the hollow interior of the spindle and the chanber
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\aﬁgnmihz%(%%%?&é %%%%J{%%ﬁnﬁ%é%e odi rrent o) theqe%%ntlg"r?g\?v: Inl
now be pafidss!!&id having diameters substantlally equal to that of the
bore, the spindle comprlslng a 01rcumferent1al wall which is
apertured to provide communication between the hollow interior
of the spindle and the chamber, one end of the spindle having,
in relation to the di?ection in which thé ﬁlug is to be pushed
through the main, a reaf end porfion CSﬁprising means adapted
to connect the piug'to'the front end bf a hollow rod for
pushing the plug alohg the bore of the_maih to the position
- where the bore is to be blocked, such connecting means allows
communication betweeﬁ the rod anq'the spindle and wherein the
communication to the chamber, via the hollow interior of the
rod and the hollow interior of the spindle, is such as to

permit sealant to be introduced into the chamber, and thus o/

into the main, when the plug is located in the main.

An embodiment of the invention will now be particularly
described with reférez_ice to the accompanying drawings, showing
in sequence the various steps in a method of abandoning a
branch main joined to a fluid-cérrying spine main and
employing an embodimenf. of fluid flow-preventing device

according to the'present'inventio t-
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‘described with reference to the acconpanyi ng drawi ngs, show ng in sequence
the various steps in a nethod of abandoning a branch main joined to a
fluid-carrying spine main and enployin an enbodi ment of fluid
fl ow preventing device according to thespresent invention:- Figure 1
shows a part length of a branch main joined to a spine feeder main, Figure
2 shows the Iid O L th e e Ch.-98) b Smogagily
bl ocked to 52&3’%‘4 t?ﬁleg?ﬁe)%\ij] _%?{Jg Tl ?E‘g?:BseA(?; ?Qongfﬁg?gf ?%%n gﬁ%}d{r e 3 (Sshévvs
thébﬁositiO%ﬁﬁﬂéﬂféﬁééf&ﬁa§ﬁcti0n of the branch main has been renoved,
Figure 4 shows the position after a full-bore gate valve has been fitted to
the spine-main distal end of a second section of the branch main, the
adj oining end of the renainder of the branch main having been capped off,.
Fi gure 5 sh@igpiree Datidwrtiad (s it it thie piogel bEpthesbkanth main
connected to the valve with a bore bl ocking plug of a _

has been temporarily blocked to permit the removal of a first

section therefrom,

Figure 3 shows the position after a first section of the

branch main has been removed,

Figure 4 shows the position after a full-bore gate valve has
been fitted to the spine-main distal end of a second section
of the branch main, the adjoining end of the remainder of the

branch main having been capped off,



devi ce according to the invention housed within the gland box, Figure 6
shows the position after the plug has been pushed through the open valve in
t he second section of the branch main, Figure 7 shows the position before
the plug is pushed into the spine mai ndfFigure 8 shows the position after
the plug has been pushed into the spine main, Figure 9 shows the position

after thepithite RSsIRAN thd P axtidie abgaana Bex) orFpiy erap BAews the

position after one of the sections of pusher rod has been renoved, Figur
11 shows ¥den pechhécteafl tor thel ivlive seitinbaebsegel Blodkind gehagusped t o0
the plug, and Figure 12 shows the position after the plug rods, valve and
gl and hawieviiass acramdihg tleetHesinverhilonfhaoused acidrhdirs dilte gl amid bba,br anch
mai n has been capped and the seal ant has been allowed to set. Ref erri ng
to the drawings, Figure 1 shows a branch main 1 joined to a |arger dianeter
spine main 2. The spine nmain 2 nmay be carrying gas, water or sewage
al t hough Eigurev6nshoWsi $he position after the plug has been pushed

' through the open valve in the second section of the branch

main,

Figure 7 shows the position before the plug . is pushed into the

spine main, o

Figure 8 shows the position after the plug.has_been pushed

into the spine main, .

Figure 9 shows the position after the plug has been withdrawn

into the branch main,

Figure 10 shows the position after one of the sections of

pusher rod has been removed, : ' ;‘)

Figure 11 shows the position after a liquid settable sealant

has been pumped to the plug, and

Figure 12 shows the position after the plug rods, valve and
gland have been removed, the distal end of the second section
of the branch main has been capped and the sealant has been

.allowed to set.
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particularly suitable for the abandonnment of gas carrying nmains. The spine
main 2 may be a district feeder main, the branch main 1 supplying gas via
service pipe offtakes (not shown) to do tic consunmers. In this

embodi nent, the branch main 1 is also fed”froma further spine nain (not
shown) at the other end of the branch main 2 but the nethod can be used
with equal Réferring &ocbrthehdrawingsd Figonrpust shewspiandrwmich maim fLirst
stepin the nethod (Figure 1), a length of the branch main 1 renote from

t he™6pi ne naPinedi toecrpdaxgeny dinpetreri sPinehaaisgtRi orThe shinexwaint ad
length may be in an area where excavation and re-instatenent costs are | ow,
i .e. where BRYrBOIGHFYING AREt WRERE AhFevage il thoyghithenimvendieanisonal

pressure gaugeﬁ_s ind 4 are connected by known techni ques at spaced apart -
positi ons tBAFRACBLARLK. r?éﬁlﬁaf‘.’.lel'h@’@aﬁéés ahppdonment o of; Jasr €aFrYLRE gas

at the connection pgints. .In the next st of the_netho i gure,?2)
pressure géﬂﬁ%n§‘is%@SnﬁgéP@dnﬁ@ﬁhgéﬂwphgﬁﬁéh §s§réﬁ€ geéﬁégamﬁé?t gpethe
branch nai in t ween. t he 3 d t_includin a 5is
seal ed of f n?%%#x#hgaﬁﬁoaeo%%éﬁ’% tgi%s k‘rﬁ%‘%n S:éélcal ﬁr‘ﬁeq [}’el%? °g5%%|f?1% gﬁgt
Here two paihSufl) £6"R¥ALL€ic consumers. In this embodiment, the branch
main 1 is aiso fed from a further spine main (not shown) at
the other end of the branch main 2 but the method can be used
U - with equal effect in a branch main fed from just one spine

main.

In a first step in the method (Figure 1), a length of the
branch main 1 remote from the spine main 2 is éxposed by
excavation. The location of the excavated length may be in an
area whefe excavation and re-instatement costs are low, i.e.

where disruption to pedestrians and traffic is a minimum.

Conventional pressure gauges 3 and 4 are connected by known
techniques at spaced apart positions to the branch main 1.
The gauges indicate the pressure of the gas at the connection

points.

In the next_step of the method (Figure 2) a pressure gauge 5
is connected between the gaugés 3 and 4 and a part of the
branch main 1 lying between the gauges 3 and 4 but including
the gauge 5 is sealed off from the flow of gas by the known

technique of ‘bagging off’. . Here two pairs of removable



6 inflatable rubber bags 7, 8 and 9, 10 respectively are inserted into the
main 1 at spaced apart positions and are inflated as shown tenporarily to

bl ock the bore of the main 1. The effectiveness of the bl ockage can be
observed fromthe pressure reading on tge gauge 5 which should be zere if
the bl ockage is effective. In the next step of the nethod (Figure 3) a

section ofinfehgtaBhe lrhvbag halgeen thg hawy 8ogndipherdagedtiveipenreenoved
by known techni ques including sawi ng, this section then constituling thgs

'first seghsepted it bERECRaiAi 1 Wi |spdded s@sarenpskliltliond el tard he -
spine main 2 is the 'second section' of main 1. Renoval of the first
section pénfittedcassshbanbeemporarily tddloake thie bbeenmafnthevmain e free
end of the second section. The pressure gauge 3 is renoved and any hol e
necessar yTher eéfifeaitiveasssnof stheupdodkages @redbe Noksegvedurfirot) tthee end
of the renote remainder 11 of the branch main 1 is capped off by a

convent i opxessuitec neatindran e gaugel 8 which hshoudd| hecdened ifertheed
through their_insertion holes which nay be plugged or seal ed as

convent i oRaPckapralisy efifiectdd®ge 4 is renpved. A full bore known-type gate
valve 13 is then connected.as shown to the distal access end of the second
section 14 of the

In the next step of the method (Figure 3) a Section.of the
main 1 lying between the bag 8 and the bag 9 is then removed
by known - techniques includiﬁg sawing, this section then ‘o
constituting the ‘first section’ of the branch main while the
section still united to the spine main 2 is the ‘second
section’ of main 1. Removal of the first section permits
access to be gained to the bore of the main 1 via the free énd
of the second section. The pressure gauge 3 is removed and

any hole necessary for its connection is plugged or sealed.

Next (Figure 4) the end of the remote remainder 11 of the
branch main 1 is capped off by a conventional eﬂd cap 12. The ;;)
bags 7 and 8 are then deflated and removed through their
insertion holes which may be plugged or sealed as

conventional. Finally, the gauge 4 is removed.

A fﬁll bore khown-type gate valve 13 is then ¢6nnected.as
shown to the distal access end of the second sectiqn 14 of the
branch main 1 and with the valve 13 closed the bags 9 and 10
are deflated and removed through.their insertion holes which

are plugged or sealed as conventional.



branch main 1 and with the valve 13 closed the bags 9 and 10 are defl ated
and renoved through their insertion holes which are plugged or seal ed as
conventi onal . Referring to Figure 5 a'fevice according to the invention
in the formof a plug 16 is then attached Dy a suitable connection e.g. a
screw connection to a rigid or seni-rigid hollow rod 17 which can enabl e

t he pl ug 16 Redfelreimgs ted Figmre Bheasdevidesactordinig td the imventidnmaint he
val vé end into the spine main 2 itself. The plug 16 is initially housed
withfn a knkive t foemgl @fid @oxplorg pil§ t iap ten Thdtgiched bby 18 hesitabbatry
wal | 19 fornmed of elastoneric conponents which forma hol e through which
the rod 17 sepnectionerewt ahscregechvnrechionhtonhal e'lam/ aff reewifrigid| e

seal for the outer wall of the rod 17. The gland box 18 is connected to the
val ve 13 buhodiowr nost af] yhlﬂheca@depybﬂ-g Fheeplvg :!ﬁr%g‘PﬁtPPbsMeale he

gland wall 19 so that the ] u s | ocated mnt In gl and box 18, as
shown as pr eb&ﬁ%?ﬂﬁa 1*h8fsEEF Bé%ﬂeén H@ & Faire andnintee
rod 17 is ef ctlve i n revent as escapi ng through the gland wall 19
when t he val 3E§ﬂb her pressure gauge 20 is as shown

connected to a S|de wal |

The plug 16 is initially housed within a known-type gland box
or pig trap 18. The gland box 18 has an entry wall 19 formed
&u/ of elastomeric components which form a hole through which the
rod 17 may be inserted, the edge forming the hole providing a

flexible seal for the outer wall of the rod 17.

The gland box 18 is connected to the valve 13 but.prior to
this, the rod 17 is inserted through the hole in the gland
wall 19_§o that the plug 16 is located within the gland box 18
as shown as previously mentioned.- The seal between the gland
box 18 and the rod 17 is effective in preventing gas escaping
through the gland wall 19 when the valve 13 is opened. A
further pressure gauge 20 is as shown connected to a side wall
21 of the gland box 18 to indicate the pressure within the
gland box 18.. The rod 17 can be an integral 1length or
comprise individual short sections connected by screw threads

or snap couplings.

While not shown in detail the plug 16 itself comprises a pair
of apertured discs assemblies 22, 23 located on either end of

a hollow spindle 24 which has an externally threaded end for



21 of the gland box 18 to indicate the pressure within the gland box 18.
The rod 17 can be an integral |length or conprise individual short sections
connected by screw threads or snap coupl yngs. Wiile not shown in detail the
plug 16 itself conprises a pair of apert@red discs assenblies 22, 23 .

| oeated on either end of a hollow spindle 24 which has an externally

Lhv eaded Eothiotion, £8T0RE! ifPobal iy tEEAARN! Kbl SR0EHeDRER. Of £l T o

Each asse Yy COI’T'pI’I Ses a cen c sandw che Wween two outer

on eitheragi 254 %@:ﬂé&s aEgveE.t%s&t ailgcdééﬁaﬁ?ﬂéa%éwéé}b&% btk &

mat erial suc and e outer dirsc 1s of arigid material such as

a metal f@isédséAneethbpekiaéherdtnaciescof saeh cuheenldassc $sSbiedht!y
greater than the internal dianmeter of the section 14 so that the discs

effect a dhodekvle Plekibléofifteridhasuii il aubbdinand Radhebutleragiktbur es
(not shown) |ying between the assenblies 22, 23, 24, the apertures formng

outlets fis efl aquiykinabériskatach asppl meta]o fdme ipshahee?2éteplt.he
bore of the hollowrod 17. Wen the plug 16 is in the correct position in
the sectiBne diametér ofieachsrubber shisteds isddghtilye greatet thanotheed to
O € Y totnal Alametor bf The section 14 So that the discs effect
a blockage of the bore. The spindle 24 has a number of
apertures (not shown) lying between the assemblies 22, 23, 24,
the apertures forming outlets for a liquid settable sealant S
supplied to the spindle 24 up the bore of the hollow rod 17.
When the plug 16 is in the correct position in the section 14
of the main, as will be described, the rod 17 is rotated to
operate a mechanism in the plug 16 which increases the
diameter of the discs by pressing each rubber disc between the
two outer discs between which each rubber disc is sandwiched.
Thus the rubber discs tightly eﬁgége with the internal wall of
the main 1. Once in position the sealant can be pumped to'the
spindle 24 to emerge into the chamber 25 formed between the ;;)
assemblies 22, 23 and the spindle 24. The sealant may be a

glue such as an epoxy or anaerobic type and is then allowed to

set.

Referring to Figure 6, in the next stage of the method, the
valve 13 is opened and the plug 16 is pushed from the gland
box 18 into the section 14 of the main 1. At this stage the

pressure on the gland box 20 should be reading zero indicating



:di ameter of the discs by pressing each rubber disc between the two outer

di scs between which each rubber disc is sandw ched. Thus the rubber discs-
tightly engage with the internal wall of t main 1. Once in position the
seal ant can be punped to the spindle 24 to Energe into the chanber 25
formed between the assenblies 22, 23 and the spindle 24. The seal ant may be

a glue SUChOﬂ-E; 3‘3}%% E_rst %aﬁiB?kngé e Akd %é}%ﬁ% d%hb%‘i%ﬁ 'F\Q ’Ei?L reby

Referring t ‘e nex e of the net the valve

opéwed and theeRligidd des PEEOR et OR fdouh AthiRPbdké 1810 the section 14

of the main™l. At thiS Stage the pressure on the gland box 20 should be
readi ng zero indicating. tht the plug 16 is bl ocking the bore of the
section 14 thereby preventing gas fromentering the gland box 18. The pl ug

16 is pushedrierpieg ustiils ipushedc Rt nail dt Sreachés th@upositione.
adj acent to the junction. The plug 16 is now pushed still further (Figure
8) until it shdwssinhBigpreec7 peine2.adfacemt stotthe jurceionl | be a
pressure readi ng on the gauge 20 indicating gas flowto this point. The
plug 16 is pushed until it engages the far wall of the spine main 2.
The plug 16 is now pushed still further (Figure 8) until it
enters the spiné main 2. At this stage there will be a
pressure reading on the gauge 20 indicating gas flow to this
g_; peint. The plug 16 is pushed until it engagés the far wall of

the spine main 2.

The plug 16 is now pulled back to the position shown in Figure
9 which position is similar to that shown in Figure 7 with the
gauge 20 reading zero.

As long as the leading sectioﬂ of the rod 17 terminates
outside the gland entry wall 19 as shown in Figure 9 any
remaining sections may be unscrewed and removed as shown in

Figure 10.

The gland box 18 and valve 13 can then be removed as shown in
Figure 11 and a hose or tube 26 connected to the end of the

rod 17.

The hose 26 is connected to a hand pump 27 which is supplied
with sealant from a container 28 via a hose 29. Sealant such

as a water based cementitious grout, cement, epoxy or



The plug 16 is now pull ed back to the position shown in Figure 9 which
position is simlar to that shown in Figure 7 with the gauge 20 reading
zero. As long as the | eading section o ei the rod 17 term nates outside the
gland entry wall 19 as shown in Figur ‘b any remaini ng sections nmay be
unscrewed and renoved as shown in Figure 10. The gl and box 18 and val ve 13

Cotho endiaPEPRLEr 7 RO, plred 1fied” (R OndaBfs s MerwBefi IR, 100
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as a water cement’itious grout, cenent, epoxy or 10 "anaer obi ¢

is then péﬁﬂﬁietélg tﬂqwaanberh;@Sséswﬁenzthh;@sqném 2€oakdreé3 syd
spindle 24 until e chanber 25 is conpletely filled. The sealant is then

al | oned t ghatr el bhotkage WHOCkRGE brd hefbahe ohaine seritioteciaoislsd is
permanent. Finally, a known type end cap 30 is fitted to the distal end of
t he secti perihdneatshown in Figure 12, there now being a

Finally, a known type end cap 30 is fitted to the distal end
of the section 14 as shown ih Figure 12, there now being a
solid fluid tight seal between the plug 16 and the end cap 30
and the excavation is filled in as conventional and the road o/

or pavement surface made in accordance with normal practice.

The method described permits the excavation exposing the main
to be located remotely from the junction between the branch
and spine mains in an area where the reinstatement costs are
low and{or where disrupfion_to pedestrians and fraffic flow is
at a minimum, thereby causing lesé inconvenience to the public

at large.

The plug 16.described is only one of many suitable versions.
Instead of the rubber discs being squeezed between metal
plates, the discs can be distorted outwardly by means of a

wedge being pulled through the discs.

Alternatively the plug could comprise a rubber or elastomeric
plunger partly if required reinforced by metal reinforcing.
The plug might also comprise a sponge with or without a closed

cell structure.



solid fluid tight seal between the plug 16 and the end cap 30 and the
excavation is filled in as conventional and the road or pavenent surface
made in accordance with normal practice. ghe nmet hod described permts the
excavation exposing the main to be |ocated renotely fromthe junction
bet ween the branch and spine mains in an area where the reinstatenent costs
are | ow and/Whewdeae spongept phagt dspeeimsloyads izndndy awith fddwvartage be
m nifrum  t her eby cau3|ng | esss i nconveni ence to thespublic at |large. The
pl Gg‘ 16 descsodieatl iin enispadantofsuchnpss ant ankervbici saalahhsbefidref ithes
rubber discs being squeezed between nmetal plates, the discs can be
di storted ouknhgextied bintmedhe otain Viderpeebip | Wgelputh%csékﬂm@hliﬁ heuyed cthe
Al ternatively the plug could conprise a rubber or elastoneric plunger
partly if r RAHG deerenes of igddppnderadhanasiee cthg. inkerpadg Wﬁ]d‘ht°%l the
conprise a %Fonge with or without a closed cell structure. Where a
sponge pl ug Tpl oyed it may with advantage be soaked in a seal ant such
as an anaerobi c sealant before it is inserted into the mai n whereby when
the sealant is cured the plug becones rigid and adheres to the internal

wal | of thewmile not descsribed the whole of the section of the branch
main could be filled with sealant pumped directly through the

gland into the main instead of via the rod.



mai n. Whil e not descsribed the whole of the section-of the—braneh nmain

could be filled with sealant punped directly throu | Into the
rai n instead of via the rod. CLAIMS 32 A jﬂ'ﬂﬂ uh Iﬁ'}& “ing-the
flow of fluid along a gas carrying main conpri SIyg% "ay = 1 nserti.ng

into %&hi ng along the bore of the main to a position whereat the plug
iIs to R-the bore of the main, the plug having a hollow spindle, tw __

axi al Iy_ spa&e%e(yi%(és gﬁgn ‘%}‘é}%&% h‘gi,lLO\Qfﬁ,Q} ngke fﬂ;ﬂff #i}?g&t %gfg?é?rt hg

bet ween t he di'scs and havi*ng er S substantral I'y éequa

bore, the spi oy Si ' nfer @ | L ' | ig.ﬁ._%rt dto
provi de com%ﬁ?%g?go%éfvggmﬁ%e{%1 I %W?iitr‘]itg:rfl%lf gp\gtgkg ?Blsn e and the
chanber, 0r§u§ﬂﬂngf al BRigS RN 150 V0 £ 0t hé "mh &hakticOTa tfod 16l gh F Pgd+&Le i N
which the plug is"to be pushed through the main, a rear end portion

conpri si ng ¥E@nglagapketot BL6ERNERE bBLePOEIOLhS® hdEnfrené phdg Hawimg! | ow
rod for pushing the plug along the bore of the main to the position where

the bore isathobzobl epiadlesutwe axiadliynGpaseds didcs\snoumtedi cat tive

bet ween the rod
hollow spindle to define a chamber between the discs and
having diameter_s' subsi;antially equal .to that of the bore,
the spindie comp;:'ising a. circurferential waliL which is
apertured to provide communication bétween ‘i:he hollow v
interior of the spindle and the. chamber, one end of the
spindle having, in relation to the direction in which the
plug is to be pushed througl{ the m;in, a rear end portion
comprising ﬁéans adapted to connect the plutj to the front
end of a hollow rod for pushing the plug along the bore of
the main to the position where "the bore is t_o be blocked,
such Eonnecting means allows communication between the rod
and the spindle and wherein .the. communiéation to the
chamber, via the hollow interior of the rod and the hollow
interior of the spindle, is such.as to permit sealant to be
introduced into thé chamber, and-thus into the main, when

the plug is located in the main.

2. A device as claimed in claim 1, including a hollow rod for
pushing the plug down the bore of the main, the rod being
detachably connectablg_ to the plug via the rod connecting
means of the hollow spiiadle, wherein the h‘oilow rod serves

as both means via which the sealant is supplied to the



'and the spindle and wherein the conmuni catlm to'the, c”m ”
hol 6w interior of the rod and the hollow interior. m m"gﬂ ﬁ' uch
as to permt sealant to be introduced into t he chanber *and tthud I At o

(r:rﬁiaun}n \ﬁ]elnnlehﬁ lli%d SC# lgéviggglogo U 1 ng %‘I ﬁt hge nﬁ;oore O? t%ﬁe

main, the rod kel raﬁgﬁq.]% Qe ﬂh%%t e0I Vi t‘._lg,l(e?

coqnectl ng rreans of E\ﬁ& OWdS:pI ndfée erée}ll%r&h tﬁgﬁ (?\?Sr J6rves as
bot¥ nmeans via which the sealant is supplied to the hol | ow spi ndl e for
introduction into the chanber and as means for pushing the plug along the

bore of the maian AetiddeCcesavbthatinaliyy as heerdindfoe deewcrizbad With
reference to Figures 5 to 12 of the acconpanying draw ngs.

reference to Figures 5 to 12 of the accompanying drawings.



