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Relining: Introduc�on
Best Practice for Pipe Relining
What should you expect from
your drainage specialist when
it comes to drainage pipe and
culvert repair? What rehabilitation
methods are available, and how
is the appropriate technique
selected? We asked Lanes’
Reline Manager, Simon Bull, to
put together a best practice guide.
This is his advice:
Where drain repair used to involve
excavation and pipe replacement,
best practice today, wherever
feasible, is to use ‘no dig’ or
‘trenchless technology’.
This is also known as relining
or CIPP (Cured In Place Pipe),
during which a damaged pipe
is relined with a special liner.
The liner is then cured
(hardened), creating a new pipe
inside the old one.
This repair method means there is
no need to dig up the whole pipe
and replace it. The work is carried
out underground, from access
manhole to access manhole,
leaving the land in between
untouched.
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Relining is generally best practice
for all concerned parties. It’s
less disruptive to the local area,
whether that’s public streets,
private property, businesses or
domestic properties. It’s usually
cheaper too, since it’s quicker,
requires less reinstatement work
and is less damaging to the
environment. Of course no-dig
isn’t suitable for every situation: in
some cases, excavation may be
the only solution.
But before deciding on a repair
method, there are physical
factors to consider. Firstly, I’ll take
you through those. And, since
they may dictate which no-dig
technique is possible, I’ve added
an overview of each method,
along with its pros and cons.
The FAQ section is based on
questions I often get asked. And,
ﬁnally, I’ve listed best practices
that your contractor should work
to when planning and carrying out
a reline repair.

Relining: Factors to consider
Geography
The physical layout and features
of the land involved, including
buildings, roads, and so on,
which need to be accommodated.
Overhead lines may limit the use
of cranes or scaﬀold platforms.
Site of Special Scientiﬁc
Interest (SSSI)
Is it an area of special Interest,
for instance, which may mean
that the surrounding area can’t
be disturbed for wildlife, heritage
or scientiﬁc reasons?

Impact
Who is likely to be aﬀected by
any disruption: workers, traﬃc,
businesses, the public, transport,
children and wildlife?
Residential
Is the planned repair safe for
homeowners and their families?
Will it prevent them from living
normally? Are there safety issues?

What can go wrong?
Access
Can plant and machinery reach
the access points to the drain?
If the site is in a rural area,
special all-terrain vehicles may be
required or temporary roads be
built to accommodate site traﬃc.

Ecological issues
These may limit the options.
Surface water drains may lead
directly to a watercourse, so there
may be a risk of contamination.
The presence of protected wildlife,
such as newts, would aﬀect the
way work is carried out.

Pipe characteristics
The extent and seriousness of any
damage, the pipe’s construction
and material, any severe angles
or changes in shape, along with
the diameter and length of drain to
be repaired.

Cost
Clients may range from water and
sewerage companies or large civil
engineering enterprises, to private
individuals, small businesses or
insurance companies.
The work may be urgent, or not.
Lenghty projects may result in lost
business. All factors have to be
taken into consideration.

Environmental
Weather conditions, such as
heavy rainfall, snow and changes
in temperature, can inﬂuence the
lining process and alter chemical
reactions when mixing resins.

Industrial
Will the project interfere with
production? Will a business need
to stop operating for the duration?
Are there contamination issues?

Rail
Does the work require track
possession, and will it be
completed during the
designated time?
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Relining: The op�ons - hot cure
During hot cure relining, a liner
impregnated with resin is inverted
through the pipe from manhole
to manhole, using water. The
water is then heated up inside the
pipe to a given temperature for a
prescribed duration, via a boiler.
The diameter and length of the
pipe determines the size of boiler;
for example a 3.5 million BTU
model will cure a liner from a
225-1500mm diameter pipe up
to 500 metres long.
The diameter and length of the
liner will also dictate the way it
is inverted through the damaged
pipe, and the type of scaﬀold
system required.

Relining: The op�ons - UV light

Hot Cure: Cons
• Wastewater from curing is
contaminated by styrene, a
marine pollutant, which must
be removed and disposed of
at a treatment works.
• Requires a large site footprint,
including a crane on >375mm
diameter liners.
• Not suitable for surface water
drains due to styrene.
• Requires boiler to heat water
so is less energy eﬃcient.

Using ultraviolet light to cure
the liner inside the pipe is fast
becoming the default technique.
It’s quicker, greener and generally
requires less heavy plant and
machinery.
The size of UV light rigs or train
used will depend on the diameter
of the pipe being repaired. There
are also portable rigs for oﬀ-road
sites.
UV Light: Pros
• UV light cure results in a
smaller site footprint (plant,
personnel & time).
• Boundaries are being pushed
all the time: 1800mm-diameter
UV liners are now being
manufactured and installed.
• No contaminated wastewater,
so safer for surface water
drains.
• Reduced carbon footprint as
it is faster than hot cure (most
liners cure within 4 hours).
• UV liners are thinner but
stronger so there is less cross
sectional loss.
• UV liners can be stored for up
to 6 months.
• Data is sent back to installer
and manufacturer in real time
for analysis.

Hot Cure: Pros
• Good for longer lengths of drain
due to the cure being controlled.
• Accommodates bends of
up to 45º.
• Has a 50-year design life with a
safety factor of 2, so 100 years
in total.
• Is recognised by Water Industry
Speciﬁcations WIS 4-34-04 or
BS EN ISO 11296-1-2011.
• Epoxy resin or vinyl ester
resin can also be used in this
method of lining and oﬀers good
chemical resistance when used
on process lines.
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UV Light: Cons
• Cannot be used if sewer bends
more than 12.5º.
• The maximum length of a
single liner is 300-metres due
to cable length.
• Not suitable for badly fractured
drains because the liner may
become damaged whilst being
pulled into place.
• UV liners are manufactured in
Germany and have a two-week
lead-time.

Relining: The op�ons - ambient cure

Relining: The op�ons - patch / point repair

These liners will self-cure in given
ambient temperatures. With a
small site set up and minimal
labour requirements, ambient cure
is ideal for domestic properties
on short runs of 100–150mm
diameter pipes.

Patch or ‘point’ repairs can be
used to ﬁx an isolated area of
damage in a pipe. Sometimes
several patches may be installed
in sequence. The short liner or
patch impregnated with resin is
ﬁtted round an inﬂatable packer,
and placed in position inside
the pipe. As the packer inﬂates,
it pushes the patch against the
pipe, where it cures against the
damaged pipe. The packer is
deﬂated and removed.

Ambient Cure: Pros
• A smaller site set up and less
labour intensive than hot cure.
• Suitable for shorter lengths
of 75-375mm diameter pipes.
• Speedier cure (most jobs
complete in a day).
• Can be used to line bends
up to 90º.
• Prevents future root ingress.

Ambient Cure: Cons
• Not a structural liner.
• Can shrink up to 6%.
• Its suitability is limited by the
length and size of the liner,
because it may begin to cure
during installation.
• This method is not WRcapproved.
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Patches: Pros
• Suitable for 75-1500mm
diameter pipes.
• Gives structural strength due
to glass carrier.
• WRc-approved.
• Almost odourless.
• No shrinkage.
• Versatile: patches can be
installed sequentially in the
middle of pipeline.
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Patches: Cons
• Packers are rigid, so above
450mm diameter pipe, the
manhole biscuit may need to
be removed to allow packer
access.
• Larger diameter patches also
require considerable manual
handling.
• Wet-out (ie impregnating the
liner with resin) must be done
under shelter to avoid rain or
bright/hot sunlight.

Relining: FAQs
Q: Can a pipe be too badly
damaged to reline?
A: WRc guidelines advice is not
to line a pipe with more than
15% deformity. Worse cases
can be lined with a disclaimer.
Your drainage expert will
advise you.
Q: What is the expected loss
of diameter/ﬂow capacity
after relining?
A: This depends on the design
of the liner however the
improvement in ﬂow capacity
(K factor) outweighs the loss
in cross section.
Q: What diameter of pipe can
be lined?
A: 75mm – 1800mm diameter.
Q: Can any shape of pipe
be relined?
A: Unusual pipes, such as boxor egg-shaped, can be lined,
but liners must be specially
designed as they will behave
diﬀerently under strain.

Q: What is the maximum length
of liner that can be installed in
one piece?
A: To date, our longest single
liner was 515-metres, but hot
cure will allow longer than that.
300-metres is the limit using
UV light cure because of the
cable on the light rig.

Q: How long does a liner take
to cure?
A: That depends on the method
being used, and the size
and length of the pipe. UV is
the fastest currently, so for
example a 3mm thick, 225mm
diameter liner, would cure at
around a metre per minute.

Q: Can any type of material
be relined?
A: Yes, but with HDPE the liner/
resin will not bond to it. A
liner can still be installed but
needs to be ﬁxed in place with
mechanical liner end seals.

Q: How long does a liner last?
A: Installed to WIS (Water
Industry Speciﬁcation),
liner life is 50 years, but
incorporating a safety factor of
two eﬀectively gives a design
life of 100 years.

Q: What is the liner made of?
A: Hot cure liner is usually
needle felt impregnated with
either polyester, vinyl ester or
epoxy resin. The felt may be
strengthened by the addition
of glass strands during the
needling. Ambient liner is a
needle felt tube impregnated
with polyester resin. UV light
liner is primarily glass matting
with some needle felt added
as a wearing course, and UVreceptive polyester or vinyl
ester to cure. Patch repairs are
glass-ﬁbre reinforced matting,
impregnated with silicate resin.

Q: Can a pipe be lined if there is
only one access point?
A: Yes by using an open-ended
or ‘blind’ liner. This means
installing a liner with no
constraint and then inverting
a secondary calibration hose
through the initial liner.
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Q: Are there any environmental
risks involved in relining?
A: Yes, However, we minimise the
risks by using the correct type
of liner and curing method,
and adhering to strict working
practices.
Q: How much does lining cost?
A: This very much depends on
the liner design, the complexity
of the work and size of liner.
Each case is assessed and
scoped individually and priced
as such.
Q: Can you repair damage in the
middle of a drainage run?
A: Yes. Your specialist will tell
you whether it’s most cost
eﬀective to line the full length
of the drain, or to install several
sequential patch repairs.

Relining: Best prac�ce for contractors
•
•
•

•

•
•

•

•

Following a RAMS (Risk
Assessment & Method
Statement).
Use WRc guidelines for
liner design.
Be aware that lining pipes
with more than a 15% overall
deformity is possible but will
not conform to WRc standards.
Carry out a CCTV survey to
ensure that all measurements
(lengths and diameters) are
accurate: a 10% variance
could be as much as
10-meters on a 100-meter
pipe run.
Start the CCTV survey outside
the host pipe to avoid missing
any laterals connections.
Select the correct liner and
resin for each installation:
the best option is not always
the newest technology. For
example, larger diameter pipes
with bends of more than 12.5º
require hot cure. Using UV light
cure gives a higher strength
and thinner liner, but carries
a greater risk for bends over
12.5º.
Use a pre-liner where there is
water ingress, or for worksites
near domestic properties.
This prevents resin wash out,
acts as a styrene barrier and
prevents the liner from rising.
Measure the position of laterals

•

•
•
•

•
•
•
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by pre-surveying the drain
with the robotic cutter which
will be used during the reline.
This should have a ﬁbre tape
attached to a ﬁxed point on the
cutter so that the measurement
is taken from a ﬁxed point.
The measurements and clock
references should be recorded
on a lateral log sheet.
Install liners to manufacturer’s
guidelines (eg recommended
head of water for the hot cure
and correct air pressure and
pulling speed for UV light cure,
etc).
Pre-clean and CCTV survey in
good time before installation,
not the day before the repair.
Leave visibly capped
connections uncut and record
them as such.
Ensure over-pumping is
adequate for both given ﬂow
rates and potential weather
events.
Check over-pumping before
and during use: blockages can
cause ﬂooding or liner failure.
Post-survey the drain prior to
taking the over-pumping oﬀ.
Take liner material samples for
independent testing to build up
a database.
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I hope you ﬁnd the
information enlightening.
Please do contact
Lanes’ Reline Division
on 0800 526 488 or
visit our website. Check
out our case studies
online (https://www.
lanesfordrains.co.uk/
news/).
Richard Leigh
Group Development
Manager
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Case Study: UV CIPP Culvert Rehabilita�on
Project challenge
AMCO commissioned Lanes
Group plc to rehabilitate a culvert
under the West Highland Line
at one of the most remote rail
locations in the UK by installing
a glass reinforced plastic (GRP)
liner. The concrete circular
culvert, carrying surface water
beneath the line, needed to
be strengthened. Network Rail
stipulated that the liner needed to
have a design life of 100 years.
Using standard assessment
tools that access the design and
condition of the culvert and other
factors, including volume and ﬂow
of water, depth of track bedding,
and rail movements, AMCO and
Network Rail calculated that the
liner needed to be 16mm thick.
This was relatively thick for a liner,
adding signiﬁcantly to its weight.
Solution
The isolated location of the
culvert meant that a lining solution
needing a minimal amount of
equipment would be the best
option. For that reason, ultraviolet
(UV) light cured in place pipe
(CIPP) lining was selected. UV
lining needs a minimal amount
of equipment, can be carried out
within relatively conﬁned work
sites, creates minimal hazardous
waste, and is completed more

quickly than other CIPP methods,
making it ideal for rehabilitating
rail culverts. A resin-impregnated
GRP liner is inserted into the pipe
and inﬂated with compressed
air against the pipe wall. A UV
light train is then pulled along the
pipe to trigger a curing process
in the resin. A road-rail excavator
was used to take equipment,
material, and personnel 10km to
the worksite on Rannoch Moor,
one of the few remaining areas
of wilderness in Western Europe.
Lanes personnel were supported
by AMCO colleagues. All lining
operatives had experience of
working in rail environments and
held the required accreditations
and permissions to work
trackside.

Because of the additional
thickness of the liner, very
careful control of the movement
and speed of the light train
was needed to make sure the
curing process was thorough
and successful. The outer ends
of the liner were grouted to seal
it against the culvert. Once a
post-installation CCTV survey
had shown the liner had been
successfully installed, the Lanes
and AMCO team returned to the
Bridge of Orchy station within the
track possession time.

Implementation
When the joint team arrived on
site, AMCO operatives set up
lighting. The Lanes team then
carried out a conﬁned space entry
to clear 0.25 tonnes of debris from
the pipe by hand. A CCTV camera
drainage survey was carried
out to establish that the culvert
was ready to be lined. The liner
was pulled into the pipe using a
Tirfor hand winch attached to the
excavator’s grab bucket. It was
then inﬂated with a portable air
compressor.
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Results
• A liner with a design life of
100 years was successfully
installed
• All work was completed within
one night’s track possession
• The project was completed
safely with no reported
incidents
• The method used – UV CIPP
– was the most sustainable
and cost-eﬃcient available to
rehabilitate this rail culvert
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Aberdeen

Birmingham

Bristol

Cardiﬀ

Chester

Harehill Industrial Estate
Murcar
Bridge of Don
Aberdeen
AB23 8BQ

Unit 30
Minworth Industrial Park
Minworth
Birmingham
B76 1DH

Unit 5, 114 Burcott Road
Severnside Trading Estate
Avonmouth
Bristol
BS11 8AF

Unit H2, Coedcae Lane
Industrial Estate
Pontyclun
Mid Glamorgan
CF72 9HG

Lancing House
Broughton Mills Road
Bretton
Flintshire
CH4 0BY

Tel: 01224 709070

Tel: 0121 352 3300

Tel: 0117 982 3999

Tel: 01443 224917

Tel: 01244 661 691

Eastleigh

Edinburgh

Derby

Glasgow

Leeds

Unit 4, Riverside Park
East Service Road
Raynesway
Derby
DE21 7RW

Unit 2-4 Parham Drive
Boyatt Wood Industrial Estate
Eastleigh
Hants
SO50 4NU

8 Youngs Road
East Mains Industrial Estate
Broxburn
West Lothian
EH52 5LY

Block A, Units 2-3
Drakemire Business Park
Drakemire Drive
Castlemilk, Glasgow
G45 9SS

No 17 Parkside Lane
Parkside Industrial Estate
Leeds
West Yorkshire
LS11 5TD

Tel: 01332 280280

Tel: 02380 625750

Tel: 01506 862 286

Tel: 0141 631 4442

Tel: 0113 385 8484

London (Rainham)

Manchester

Plymouth

Preston

Sevenoaks

16 Lamson Road
Off Ferry Lane
Rainham
Essex
RM13 9YY

300 Lansdowne Road
Monton
Eccles
Manchester
M30 9PJ

Unit 11, Bell Park
Bell Close
Newham Industrial Estate
Plympton, Plymouth
PL7 4TA

Unit 4 Carnfield Place
Walton Summit Industrial
Estate, Walton Summit
Bamber Bridge, Preston
PR5 8AN

Unit 8, Mill Place
Platt Industrial Estate
Maidstone Road
Platt, Sevenoaks, Kent
TN15 8FD

Tel: 01708 528 770

Tel: 0161 788 2222

Tel: 01752 334280

Tel: 01772 696696

Tel: 01732 783110

Unit 14, Shepcote Way
Tinsley Industrial Estate
Sheffield
South Yorkshire
S9 1TH

Sheﬃeld

686 Stirling Road
Slough Trading Estate
Slough
Berkshire
SL1 4ST

Slough

Stockton on Tees
Black Path
Off Portrack Lane
Stockton on Tees
County Durham
TS20 2AN

11 Chester Road
Colmworth Business Park
Eaton Socon
St Neots
PE19 8YT

St. Neots

Swa�am

Tel: 0114 281 8100

Tel: 0333 344 9099

Tel: 01642 634 446

Tel: 01480 225 680

Tel: 01760 742 700

57 Turbine Way
Swaffham
Norfolk
PE37 7XD

Washington

Unit 55
Hutton Close
Crowther Industrial Estate
Washington
Tyne and Wear
NE38 0AH

Tel: 0191 419 5656
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