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ABANDONMENT OF A BRANCH MAIN

The present invention relates to the abandonment of a branch main
joined to a fluid carrying spine main and to a device for
preventing the flow of fluid along the branch main in the

carrying out of this process.

Gas, water and sewage mains maf need to be abandoned when they
develop leaks oxr for other reasons. Leaks may develop at joints
as a result of leak paths appearing within the joints in cast
iron gas mains or as a result of cracks in the wall due to
corrosion or mechanical damage in cast iron and other materials,

eg. ductile iron and steel, cement, brickword 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
freqﬁently in the mniddle of a‘ busy thoroughfare and the
excavation may lead to disruption of both pedestrians and

traffic,

It is therefore an object of the present invention to provide a
methed for abandoning a branch main joined to a spine main in

such a way that such disruption may be much less.

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

for preventing the flow of fluid alony a fluid carrying main.




According to a first aspect of the invention, we provide a method
for abandoning a branch main joined to a fluid-carrying spine
main,’ thai method comprising gaining access to the bore of the
branch main at an access pointi and then permanently blocking the
bore of the branch main at a blockage point closer to the

junction than to the access point.

According €0 a second aspect ;:af the invention, we provide a
device for preventing the flow of fluid along a gas-carrying main
comprising a plug having a body adapted to block the bore of the
main and means for connecting the plug to a rod or the like for
pushing the body along .the bore of the main to the point where

+he bore is to be blocked.

An enbodiment of the invention will now be particularly described
with reference to the accompanying drawings, showing in sequence

the various steps in the method :-

Figure 1 shows a part length of a branch main joined to a spine

feeder main,

Figure 2 shows the position after the bore of the branch main 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,
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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,
Fi‘.gure 5 shows the position after a gland box or pig trap has

been connected to the valve with a bore blocking plug housed

within the gland box,

Figure 6 shows the position after the plug has been pushed

through the open valve in the second section of the branch main,

Figure 7 shows the positibn before the plug is pushed into the

spine main,

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 cne 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.,.

_Referring to the.drawings, Figure 1 shows a branch main 1 joined
to a larger diameter spine main 2. The spine main 2 may be
carrying gas, water or sewage although the invention is
particularly suitable for the abandonment of gas éarrying mains.
The spine main 2 may be a districk feeder main, the branch main
1 supplying gas via service pipe offtakes (not shown) to domestic
consumers. In this embodiment, the branch main 1 is alsoc fed
from a further spine main (not shown) at the other end of the
branch main 2 but the method can bé used 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 exposed by excavation.

The location of the excavated length may be in an area where

excavation and re-instatement costs are low i.e. where disruption

to pedestrians and traffic is a minimum.

Conventicnal 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 gauges 3 and 4 and a part of the branch

main 1 lying between the gauges 3 and 4 but including the gauge



5.

5 is sealed off from the flow of gas by the known technique of
'bagging off'. Here two pairs of removable inflatakle rubber
bags 7,8 and 9,10 respectively are inserted intc the main 1 at
spaced apart positions and are inflated as shown temporarily to
block the bore of the main 1. The effectiveness of the blockage
can be observed from the pressure reading on the gauge 5 which

should be zero if the blockage is effective,

In the next step of the method (Pigure 3) a section of the main
1 1ying between the bag 8 and the bag 9 is then removed by known
. techniques including sawing, this section then constituting the
tfirst section' of the branch méin while the section stil) united
to the spine main 2 is the 'second section' of main 1. Removal
of the first section permits accesss to be gained to the bore of
the main 1 via the free end 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 ¢f the remote remainder 11 of the branch
main 1 is capped cff by a conventional end 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 full bore known-type gate valve 13 is then connected as shown
to the distal access end of the second.section 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.

Referring to Figure 5, a device in the form of a plug 16 is then
attached by a suitable conne_ction e.g, a gscref.w connection to a
rigid or semi-rigid hollow rod 17 which can enable the plug 16
to be pushed along the second section 14 of the main 1 from the

valve end into the spine main 2 itself.

The plug 16 is initially housed within a known-type gland box or
pig trap 18. The gland box 18 has an entry wall 15 formed 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 1s connected to the valve 13 but prior to this,
the rod 17 is inserted through the hole in the gland wall 19 so
that the plug 16 is located within the gland box 18 as shown and
previously mentioned. The seal between the gland box 18 and the
rod 17 is effective ix; preventing gas escaping through the gland
wall 19 when the valve 13 is opened. A fﬁrt‘ner pPressure 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 length or comprise individual short sections

¢onnected 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
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connection to the internally threaded bore of the rod. Each
 assembly cowprises a central disc sandwiched between two outer
discs on either side of the disc. Each central disc is of a
suitable flexible material such as rubber and each outer disc is
of a rigid material such as a metal for instance steel. The
diameter of each rubber disc is slightly greater than the
internal diameter of the section 14 so that the discs effect a
blockage of the bore. The spindle 24 has a numbe:,c. of apertures
(not showr) lying betwen the assemblies 22,24, the apertures
forming outlets for a .liquid settable sealant 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 engage
with the internal wall of the main 1. Once in position the
sealant can be pumped to the spindle 24 to emerge inte the
chamber 25 formed between the assemblies 22,23 and the spindle
24. The sealant may be a glue such as an epoxy or anaercbic 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 gauge 20 should be reading zero indicating that the
plug 16 is blocking the bore of the section 14 thereby preventing

gas from entering the gland box 18.



The plug 16 is pushed further until it reaches the position shown

in Figure 7, i.e. adjacent to the junction.

The plug 16 is now pushed still further (Figure 8) until it
enters the spine main 2. At this stage there will be a pressure
reading on the gauge 20 indicating gas flow to this point.  The
plug 16 is pushed until it engages the far wall of the spine main

2.

The pilug 16 is now pulled back to the position shown in Figure
9 which position ig similar to that shown in Figure 7 with the

gauge 20 reading zero.

22 long as the leading section of the rod 17 terminates outside
the gland entry wall 19 as shown in Figure 8 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 t0 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, epoXxy or anaercbic is
then pumped into the chamber 25 between the assemblies 22 and 23 -
and spindle 24 until the chamber 25 is completely filled. The
sealant is then allowed to cure so that the blockage of the bore

of the main section 14 is permanent.



Finally, a known type end cap 30 is fitted to the distal end of
the section 14 as shown in Figure 12, there now being a solid
fluid tight seal between the plug 16 and the end cap 30 and the
excavat‘ion is filled in as conventional and the road or pavement
surface made in accordance with normal practice.

The method described permits the excavation exposing the main to
be located remoteiy from the junction betweeh the branch and
spine mains in an area where the reinstatement. costs are low
and/or where disruptiaﬁ to pedestrians and traffic flow is at a
minimum, thereby causing less inconvenience to the public at

large.

The plug 16 described is only one of many suitable versions.
Instead of the rubber discs heing squeezed between metal plates,
the discs can be distorted cutwardly 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.

Where a sponge plug is employed it may with advantage be soaked
in a sealant such as an anaerocbic sealant before it is inserted
into the main whereby when the sealant is cured the plug becomes

rigid and adheres to the internal wall of the main.
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While not described 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.
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1. A method for abandoning a branch main jeined to a fluid-
carrying spine main, the method comprising gaining access to the
bore of the branch main at an access point and then permanently
blocking the bore of the pranch main at a blockage point closer

o e ——

to the junction than to the acgess point.

2. A method as claimed in claim 1 in which before access is
gained the bore of the branch main is temporarily blocked

upstrean of the access point.

3. A method as claimed in clajim 2 in which before the branch
main is permanently blocked the temporary blockage is removed
while preventing the escape of fluid from the access point both

during and after removal of the temporary blockage.

4. A method as claimed in any of claims 1 to 3 in which
permanent blocking of the bore of the branch main is effected

while preventing the escape of fluid from the access point.

5. A method as claimed in any of the preceding claims in which
the blockage point is located adjacent to the Jjunction between

the branch main and the spine main.

6. A method as claimed in any of the preceding claims in which
access is Qained' to the branch main by removing a first section

of the branch main to leave a second section of the branch main
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joined to the spine main, the distal end of the second section

forming the access point.

7. A ‘device for preventing the flow of fluid aleng a gas-
carxying main comprising a plug having a body adapted to block
the bore of the ﬁain and means for connecting the plug to a rod
or the like for pushing the body along the bore of the main fo

the point where the bore is to be hlocked.

8. 4 method substantially as hereinbefore described with

reference to the drawings.

‘9. A device substantially as hereinbefore described with

reference to the drawings.
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