
WAA Sewers and Water Mains Committee: Materials and Standards

No. 4-34-04
April 1986; Issue 1

(Sheet I of4)
ISSN m67-0305

Informdtion and Guidance Notes are also issuetl by :
Unied Kingdom Watu Fittings Bjelaws

Scheme ISSN 0267-0313

SPECIFICATION FOR POLYESTER INSITUFORM
SE,WER LININGS

Information and Guidance Note

FOREWORD
This is one of a number of specifications which have
been prepared by WRc in order to assist engineers
responsible for renoyation of sewers. It covers
Insituform sewer linings suitable for Type II designs
as defined in the Sewerage Rehabilitation Manual
published by WRc.

Insituform is manufactured by a process which
involves impregnation of felt with liquid resin,
installation in a sewer and production of the final
cured product by internal hearing.

Designers are referred to the Sewerage
Rehabilitation Manual for the determination of sizes
and wall thickness requirements.

Compliance with this specification does not itself
con[er immunity from legal obligation..

This specification does not purport to include all
the necessary provisions of a contract. Users of this
specification are responsible for its correct
application. Guidance on the exchange of information
likely to be required before entering into a contract
for the supply of linings is given in Appendix A.

This specification calls for the use of substances
and/or procedures that may be injurious to health if
adequate precautions are not taken. It refers only to
technical suitability and does not absolve the user
from legal obligations relating to health and safety at
any stage.

It has been assumed in the drafting of this
specification that the execution of its provisions is
entrusted to approp ately qualified and experienced
people, for whose guidance it has been prepared.

Attention is drawn to the policy of the Water
Industry to purchase products produced to an
acceptable Ouality Assurance and Third Party
Certification Scheme.

Throughout this specification SI units are used.
thus stress and modulus values are quoted in MPa
(megapascals)*

'l MPa IMN/n lN/mml
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SPF]CIFICATION FOR POLYESTER
INSITI-IFORM SEWER I-ININGS

1, SCOPE

This specilication defines thc requircmcrts for
construction. manufacture. materials. dimensional
tolerances. testing. workmanship. inspcction and
certification of Insituform linings tbr the renovation
of scwers where the lining is desiqneci to act as a
flexible pipeline.

This specification relates onlv to Insitufornl linings
incorporltirtc p, 'l\ (\lcr rc\in.

]. N,IATERIAI,S

2.1 Resins
Isophthalic polvcstcr rcsins to thc rcquirements
Tvpes B or C of BS 3531: 1962 shall be used.

Alternative resins with proven cquivalent or higher
performance characteristics than isophthalic polyester
rc.in.h,rtrlJ,,nlr hc tt.eJ uhcr. :rp1'r,,pn.rt. (\l'L l(\l
data is available and \\'ith the agreement of the
purchaser.

The tvpc of isophthalic rcsin shall bc- selected so
that its propertjes are 5uitable for thc mcchanical ancl
chcmical propertics required of the completed
product. Resins may contain onlv those additiyes
arpprovecl bv and up to the lin'rits detlned bv the resin
manufacturer to control viscositv ancl pot 1it'c.

Cureil resins. as cast singh'uithout reintbrcement.
shall have an clongation at brcak grL-atcr than 2.5tlr
when tested in accordance with BS 2782: Method
3l0C at a grip separation rate of smm/min and usjns
an opticalor strain qauge extctlsometer. Uncatalvsecl
liquitl polyester resins shall have an acid value ofl0 or
belorv when tested in accordance with BS 2781:
Method ;132B and a hydroxvl valuc oI less than 30
when tested in accordance \.ith BS 1782: Method
.+31c.

Io adclition to the requirements of BS 3-5-12 the heat
distortion tempcraturc of thc unrcinforcctl fullv
cured resin uhen determinecl in accordance rvith BS
2782: Method 121A. shall be not less than 20"C above
the cxpccted maximum service temperarture of the
linins.

2.2 Lining bag
The lining bag shall consist of one or more la-vers of
needle interlockcd polyester felt. Thc felt laver.
uhich rrill he adjr,cnt ro thc .e\\rgs enrir^nment
when thc lining is installed. shall have an integral
impermeable membrane to facilitate installation.

Non corroding mechanical strengthening tapes or
strips mav be interleaved between the lalers of
needle felt to control longituclinal stretching during
installation.

3. CO\STRT]C'IIONANDNIANUFACTURE

The lining shall consist of an inner impermeable
membrane, optional longitudinal strengthening
tapes. and polyester fibre neeille felt impregnafed
with polyester resin.

The lining bag shall be formed to the required
dimensions b! heat welding or stitching sheets of
polyester fibre needle felt.

Where the lining ihickness is built up using more
than one laver of polyester felt. the joints in the felt

--r, 1986

shall be ottset to prevent excessive local thickening of
the completed lining.

The resin svstem and the lining thickness shall be
selected to meet the chemical resistance and
stn rcl rrra l reqrriremcnl. [or thc Iinin c.

The volume of resin used to impregnate the linins
shall be betrveen 0 ard 15q. greater than the nominal
volume of the polyester telt.

The bag shall be vacuum impreunated with resin
under controlled conditions.

Matcrials and working temper.ltures drlring
impregnation shall not be less than 15'C.

.1,, DIMENSIONS

.1. I P€rimeter
The manufacturer shall fabricate the lining so that
when inverted it llts neatly against the existing sewer
wail. or as otherwise agreed with the purchaser. The
installed lining shall be gcncrallv free from rvrinkles
cxcept where a specified degree ofrvrinkling is agreecl
betrveen purchaser and manufacturcr.

1.2 Length
The manufacturer shall provide thc lining in lengths
such that no joins arc recluired betrveen points of
acccss to thc sewer unless otheru,ise agreed with thc
purchaser. The nanufacturer shall be responsible for
nraking due allorvance for longitudinal strctch in thc
linins durins installation and providinu sucir
additioral length as is reqnired to suit thc install;rtion
method.

;1.3 Wall thickness
The rvall thickncss at all points shall be at least the
minimum specified and mav be up b 15{7. greater
except where felt Iavers ovcrlap in which case it mav
be in cxccss of this value.

5, PERIIORMANCEREQTIIREMENTS

Llniess different requirements are specified b,v the
purchaser. the lining shall meet the minimum
requirements given in Tablc l when tested in
accordance lvith thosc clauses inclicated.

Table I - Lining Performance Requirements

Property
Minimum Test

Requirement Clause

Short term
bending modulus

2200 MPa 6.2

50 Year flexural
creep modulus

As ageed with the
purchaser but not
less than 620 MPa

6.3

6, TYPE TESTS

6.1 General
The tests given in 6.2 to 6.5 shall have been
satisfactorilv completed before linings can claim to
have met this specification. AII combinations of wall
thickness. constituent materials. material
proportions and curing method shall be tested.
Should there be anv modifications to these- the tests
m u\l be repeared. '

The Quality Assurance Schedule of thc quality
system (see 7.1) may require type tests to be repeated
at specified intervals.



All tests are the responsibility oI the manufacturer.
Details and results lor type tests relevant to each
material composition and manufacturing process
shall be made available to the purchaser or his
representative on request.

Samples used for testiDg should be flat and formed
in moulds but otherwise must be manufactured and
cured in an identical manncr to the linings q,ith which
they arc to be identilled.

6.2 Short term flexural (bending) properties
The initial tangent flexural modulus of elasticity.
flexural stress and srrain at faiirrre shall be d.termined
in accordance with the procedure described in BS
2782: Method 335A Lrsing a cross hcad displaccmcnt
rate of 1(lmm/min.

Each test piece shall be tested with the
impermeablc menrbrane in contact with the load
bearing supports.

The flcxural propcrtics of each test piece shall not
be less than the follorvinil requirements:
Initial tangcnt flexural modulus
Flexural stress at first br(]ak"
Flerural strain at first hreak'i'

2600 MPa
50 MPa

1 .\)'1.1r to ).5c/i'
(*as indicated by thc nrst discontinr.ritv ol thc fbrce/
extcnsion curve).

6.3 Flexural creep modulus
The lining material shall meet the requirement of
Table 1. clause 5. when tested undei aqueous
conditions in accordance with the method described
in Appendix B.

6.1 Tensile properties
The tensile strength. initial tangent modulus of
elasticitl, and elongation at first break shall be
determinetl in accordance with BS 2782: Method
1003 using Tvpe II or Tvpe lll test pieces. a grip
separation rate of 2mm/min. antl either an optical or
strain gauge extensometer.

The tensile properties of each test piece shall not be
less than the follorving requiremcnts:
Initial tangent tensile modulus 1700 MPa
Tensile stress at failure l5 MPa
Elongation at first break* 1.5%
(*as indicated by the first discontinuity of the force/
extension curve).

Results from samples breaking within l0mm of the
crips shall be discarded and the test repeated wjth the
occurrence being recordcd.

6.5 Compressiveproperties
The compressive strength shall be determined in
accordance with BS 2782: Method 3:l5A using'I'vpe
lV test pieces and a cross head displacement of 0.5h
mm/min where h is rhe hei-eht of the test sample in
mm. Thc conrprcssive strcngth shall not hc less than
60MPa.

7, QUAI,ITYCONTROI-'TESTS

7.1 General
Thc tcst recluiremcnts ol 7.2 b 7.6 are ncccssar_,- in
order to demonstrate a contifluing satisfactory level
of production and installation quality in dav to clal'
production. The manufacturer shall establish a
quality s.vstem to meet the rcquirements of BS 5750:
Part 2 and be covered by a third partv certification
scheme acecptable r,r WRc F nginee rin e.
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Quality control tests shall be carried out by the
nanufacturer on each lining length after it has been
installcd and cured. lf any of the tests are failed the
purchaser shall be intbrmed immediatclv.

7 .2 Samples for quality control tests

7.2.1 For each )ining length one sample shall be
fabricated and cured in a clamped moultl using thc
method detailed in Appe ndix C.

When curin-q of the lining has been completed the
mould samples shall be removed and subjected to
qualitv control testing. With the exception ofthe $all
thickness requirement (7.4). if all tests arc passed
than no further qualitv control testing is required.

7.2.2 Where possible and by agreement between the
manufacturer ard purchaser. provision shall be made
to suitabl-v support the lining bag eithcr at the encls or
at intermediatc manholes. In cases uhere
disagreement or dispute exists over the results
obtained from the clamped sample. these samples or
samples cut from the installecl liring (removed at the
nr itn ufacturer's cosf) shall be used lbr rcpeat testin{
a\ rcquirCd in ".0.1. F,,r t(\l purp,\e\ lll(nrion i.
drawn to the curYature limitations and orientation
requirenents of samplcs taken lrom linines.

All cut awav material shall be marked to indicare its
place of origin and shall be storccl until the linins
length has been tested nnd accepted as meetinq the
q ualitv control test requirements.

7.?.3 Should therc bc anv disagreement follorving
tcstinq performed on samples described in 7.2.2 then.
at the manufacturcr's discretion and cost- eithcr:
(a) the creep modulus shall bc valiclated against
the rranufacturer's crecp data obtainecl for 6.i. usins
an abridged creep test. on mirteriirl removerl from the
lining. or
fh) lhi lininr 'lrrll b< replrced.

7 .3 Visual examination
After installation each lining shall bc visuallv
e xamined either bv rvalk through survev or bv CCTV.
The installcd linirrs shtrll have a smooth intcrnirl
surface rvhich shall be generally frec from u,rjnkles
except where a specified degree of wrinkling is
agreed between the purchaser and the manufacturer.

7 .1 Wall thickness
The minimum rvall thickness shall be dctcrmined at a
minimum of five locations on a cut section of the
lining using a method of measurement accuratc to the
nearest 0. lmm. The minimum value shall meet the
requirements of 4.3.

Samples from the clamped nror.rld shall also meet
the requirements of 4.J.

7.5 Tensilc properties
The tensile strength. initial tarlgent moduhrs of
elasticitv and elongatior at first break of at least five
samples shall be determined in irccordance rvith BS
2782: Method 1003 using Tvpe II or'fvpe III test



pieces. a grip separation rate of 2mm/min. and either
an optical or strain gauge extetrsometer. The tensile
properties shall not be less than the minimum
requirements set down in 6.4.

The test is not applicable to curved lining samples.

1.6 Short term flexural (bending) prop€rties

7.6.1 For normal qualitv control testing using
clamped mouki samples.

A minimum of five sarnples shall bc tcsted bv the
method prescribed in 6.1 with the impermeabJe
membrane of the sample in contact with the load
bearing supports.

The sarnples shall complv with the requirernents of
6.2.

7.6.2 For repeat testing referrred to in 7.2.2.
Where practicable and agreed betwen thc manu-

facturer and the purchaser a minimum of Iive test
pieces shall be prepared.

Wherever possible. sanlplcs for tcst purposes shali
have a radius ofcLrrvilturc not less than l-50mm and be
taken fiom the hoop clirection. However. for lininss
where hoop samples cannilt meet the curvatrrre
requiremeDts. sampies mav be takeD irom thc
longitudinal clirection.

Whcn tested bv the method prescribed in 6.1 $ith
the impermeabie memllrane in cont;tct u'ith the load
bearing supports. the sample\ shall complv rvith the
requiremcnt\ ofTable I clause 5.

8, CO\'[ROI, OF TEST CONDTIIONS

E.I Test conditions
Llnless otheru'ise required bv this specification thc
test measurcments shall he conductcd at a

tempelature of 13 2 C.

8.1 Specimenconditioning

8.2.1 For type testing in air (or in any cascs of
disagreement) specimens shall tre kept in air at 13 -
I C f,'r not lci. than XX lr,)ur. prior 1a- 1g.ting.

8.2.2 For quality control testing. specimens shall be
kept in air at 23 2 C tbr not lcss than 12 horirs atier
thev are considercd to be curecl.

E.i 'fest specimen preparation
For mechanical tests, specimens shall be machined
following the recommendations of BS l7U2: Method
930A.

9. WORKMANSHIP, INSPECTION AND
CERTIFICATION

9. 1 Workmanship
All raw materials shall be tested at a frequencv
sufficient to ensure consistencv and compliance with
this specification.

The manufacturer shall adequately supervise all
stages of production and keep rccords of the raw
material batches used and products made cach work
shift or day.

Manufacture shall be under environmental
conditions compatible with producing satisfactor_v
linings and raw materials shall be stored and used in
accordance with the recommendations of their
manufactur ers.
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The lining manufacturer shall be familiar with the
changes in viscositv. gel time. etc.. rvhich may occur
during storage of the resin and make appropriate
allowances in tbe lining manufacturine prccess. Resin
stored in oripinal unopened containers shall not bc
used atter the resin manLrfacturer's stated keeping
period requircd by clause 4 of BS 3532: 1962. The
guidance of the resin manufacturer shall tre scrrght on
the useful life of resin delivered bv tanker. Tanks
u.cd lor hulk.tLlrage ol polvestei r(\in mu.l he
inspccted regularly and checked for conlaminanr'.

The lining shall be transported to site under
controlled environmental conditions.

'fhe manufacturer shall decide when to transport
the impregnated lining to the site and when to
com[rence insertion rvith regard to lveather
conditior.rs.

Fot sewers uith running inliltration. a prelining
mrrr hc instrlled prior to lininu tn\er\ion lo prevenl
the uncured resin from being washed out of the iining
b ag.

The linins shall preferablv be inverted liom
upstream to downstream into the prepared selvcr
using cold water.

The manufacturer shall ensure that the pressure in
the lining excccds both the pressure duc to the
groLLndwater head given bv the purchascr in the lininc
design sheet and an\ pressure due to se[age in
latera ls.

As soon as the lining has been fullv itverted. thc
resin slrall be cured by raising. maintaining and then
lrrucrrnu lhe internirl rrllcr tcmp(rature in a prc.
detcrmined manner to suit the resin svstcm used.

The rate of temperature rise and fall during the
heatinq and cooling shall not exceed 1 C/min. The
curing water shall not be released until it reaches a
temperature belorv,10'C.
NOTE (For guidance only) A well cured polyester
Insituform lining would be expected to have a Barcol
hardness of not less than 35 when tested in accordance
with BS 2782: Method 1001. Lining samples should
be abraded to remove the soft impermeable mem-
brane and to produce a flat surface before testing.

9.2 Inspection
In addition to the manufacturcr's own inspection and
supervision- the purchaser or his appointed
inspectinq authority shall have access at all
reasonable times to those parts of the manufacturer's
rvorks engaqed on production and testins of linings
for the purchaser and to all relevant test records.

9.3 Certification
The manufacturer shall. on request. furnish the
purchaser or purchaser's representative with copies
of a signed certiflcate for each size and classjfication
of Iinine. stating that the construction and testing of
the lining supplied comply with the requirements of
this specification. and givinq details of minimum
perfbrmance parameters agreed with the purchaser.
If rcquired bv the purchaser, the qualitv control test
results or a suitable summary shall be provided u,ith
the certificate. A tvpical certiflcate is shown in
Appendix D.

IO. REFERENCES
This specification makes reference to the latest
edition of the following publications (except where
otherwise indicated) including all addenda and
revlstons:



Sewerage Rehabilitation Manual published by WRc.

BS 2782 Methods of testing plastics.

Method 121A Determination of
temperature ofdeflection under a bending
stress of 1.8 MPa, ofplastics and ebonite.

Method 335,{ Determination of flexural
properties of rigid plastics.

Method 345E' Determination of
compressive properties by deformation at
constant rate.

Method 4328 Determination of the acid
value of unsaturated polyester resins-

Method 432C Determination of the
hydroxyt value of unsaturated polyester
resins.

Method 620A Determination of density
of solid plastics excluding cellular plastics
(immersion method).

Method 930,4. Preparation of test
specimens by machining.

Method 1003 Determination of tensile
properties.

BS 3532 Unsaturated polyester resin systems for
low pressure fibre reinforced plastics.

BS 4618 Recommendations for the presentation of
plastics design data.
Subsection 1.1.2:1976. Creep in flexure at
low strains.

BS 5750 Quality Systems.
Part 2: Specification for manufacture and
installation.

APPENDIX A- CONTRACT INFORMATION

This Appendix is included for guidance only and does
not form a requirement of the specification.

The following list includes some ofthe issues which
should be resolved between a purchaser and a
manufacturer before entering into a contract for the
provision of a lining system.

(i) Responsibility for sewer surveys and the
accuracy of information obtained.

( ii) Responsibility for structural designs.

(iii) Responsibility for sewer cleaning.

(iv) Responsibility and scheduling for installation
and use of prelining tube.

(v) Limitations on installation programme.

(vi) Responsibility for dealing with sewer flows.

(vii) Details of resin systems to be used.

(viii) Required/acceptable lining shapes and
wrinkles etc.

(ix) Lengths of lining units.

(x) Method of transporting, handling, installing
and curing the linings.

(xi) Lateralreconnections.

l-l F s., nt. cross section
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APPENDIX B - METHOD FOR THE
DETERMINATION OF FLEXURAL (BENDING)
CREEP MODULUS UNDER AQUEOUS

CONDITIONS

8.1 SCOPE

Method of test to determine 50 year flexural creep
modulus of sewer lining material subjected to a

constant flexural stress under aqueous conditions.
This method is based on BS 4618: Subsection 1.1.2:

1976.

8.2 APPARATUS

The apparatus is shown schematically in Figure 1. It
shall consist of the following equipment such that the
specimen is maintained ar 23 = 2'C immersed in
potable tap water of pH > 5.5:

82.1 A pair of supports that:

(a) are parallel,

(b) can be adjusted to give a variable span.

(c) do not deflect under experimental forces,

(d) do not impose significant longitudinal restraint
on the specimen,

(e) provide line contacts with the specimen
without signifi cant indentation,

(f) preferably have a radius r of less than 1.070 of
the span length L.

c 1986

Figure I -
Schematic layout for three-point flexural creep tests



B.2.2 A means of applying to the specimen a force
that:

(a) is constant,

(b) is applied through a central loading member
which shall preferably have a radius r of less
thar. 1.0% of the span length L,

(c) is midway between the supports (within a
tolerance of :t 1alo ofthe span).

(d) is uniform along a continuous line
perpendicularly across the width of the
speclmen.

B.2.3 A means of measuring the deflection of the
specimen that:

(a) is as close as practipable to the line of
application of the force,

(b) itself applies onlv an insignificant force to the
specimen,

(c) is accurate within - 0.57a,

B.2.4 A water bath or similar equipment that:

(a) maintains the sample immersed in water.

(b) maintains the water temperature at 23 : 2t,
(c) is adequately covered to avoid rapid loss of

water due to evaporation.

8.3 TEST SPECIMENS

B.3.l Preparation
For each of the minimum. maximum and an
intermediate thickness manufactured, at least three
specimens shall be prepared from the full thickness of
lining wall to produce rectangular cross sections
(without rounded corners) and the following
dimensional requirements:

(a) span length (L) greater than 10d.

(b) specimen length ofnot greater than 1.2L.

(c) specimen width b greaterthan d butlessthan 3d,

(d) specimen width and thickness constant to
wilhin a tolerance ol - lVo.

B.3.2 Conditioning
The specimen shall be stored in water at the test
temperature for at least 24 hours prior to testing.

B.4 PROCEDURE

(u) Prepare each specimen.

(b) Mark on the specimen with a fett tipped
marker. the approximate positions where each
end support will bear. then mark ten
intermediate positions on the specimen so that
the span length is divided into eleven equal
sections.

(") Determine the width and thickness of the
specimen at each of the ten lines to within an
accuracy of L 0.2Ea and calculate the
arithmetic mean of the width and thickness
measurements.

(d) Condition each specimen.

(e) Set the span length L to approximately the
required value.

(f) Measure the span lengrh L mm (t 0.57o).

(g) Calculate the mass M, to be applied to the
specimen to give the required flexural stress
from:

M= bdS ke

L4,7IL

Where
b is the average width of the specimen
(between the supports) (mm).
d is the average thickness of the specimen
between the supports (mm).
S is the required flexural stress (MPa) and is
equal to 0.0025E , where
Es is the initial tangent flexural modulus of
elasticity determined for 6.2.
L is the distance between th€ supports or span
length (mm).
The applied mass shall be accurate to within i
0.14, ofthe calculated mass.

(h) Place the specimen in the apparatus with the
specimen's longitudinal axis at right angles to
the supports so that the 'inside surface' of the
lining when in service will be in tension when
the load is applied.

Set and/or zero the deflection measuring
device.

Immediately after carrying out step (i),
smoothly apply the mass M and commence
timing the test.

If continuous monitoring of deflection ( g ) is
not employed, a series of readings shalt be
taken between approximately 1 minute and at
least 10,000 hours. There shall be at least 18
data points between 10 hours and 10.000 hours
for each test specimen. The following nominal
times are recommended: l,2, 3 , 4. 12, 18.24,
36, 48 minutes; 7,2,4,6.8,10,20. 40, 80, 100,
200, 400, 600. 1,000, 2.000. 4.000. 8.000.
10.000+ hours.

0) Calculate the flexural creep modulus E,, for
each value of 6 1,y at iimet from:

E1,, = 2.45ML MPa (2)

bd 6 (t)

Plot logr0 creep modulus against logro time. If
for any reason the readings do not approximate
to a smooth trace the test shall be abandoned.
the occurrence recorded and the test repeated.

The graph produced for each test specimen
may appear to be a line which goes through a
transition to an approximately straight line of
greater slope. This being so, observe the
position of the transition. After the transition
or 50 hours (whichever is the later) regress the
calculated values of log,o creep modulus on
logr0 time using the method ofleast squares and
determine the extrapolated 50 year value of
creep modulus EL.

If the appropriate part of the graph does not
approximate to a straight line and continues to
curve downwards, the procedure in (n) is
invalid.

(1)

(i)

(i)

(k)

(m)

(n)
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B.5 REPORT

For each specimen the test report shall include:

(u)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

Complete description and identification of the
lining, including method of manufacture, times
and temperatures involve, manufacturer, code
and batch number of resin.

Dimensions of the specimen,

Method of specimen preparation.

Graph or graphs of log,,, flexural creep modulus
versus logro time,

Mass applied to the specimen,

The calculated value of flexural creep modulus
E. at 50 years.

The period of the test.

Any other relevant information.

APPENDIX C - METHOD FOR THE
PRODUCTION OF CLAMPED MOULD SAMPLES

C.1 EQUIPMENT

The mould shall comprise a flat steel
corer plate with threaded locating

base plate and @
Spacer
plate

corner. The approximate dimensions
Figure 2.

C.2 SAMPLE PREPARATION

pegs at each
are given in

Remove a sample ofdry felt from the end ofthe lining
bag and cut it to fit inside the mould. The mould shall
be marked to identify it with the lining bag. Lay a

Melinex sheet on the base plate ofthe mould. Lay the
felt sample on it wjth thl3 impermeable membrane
uppermost. Use some o{ the same batch of mixed
resin which is used to impregnate the lining bag to
impregnate the mould sample. Place a sheet of
Melinex on top of the impregnated sample and apply
a vacuum. On removal from the vacuum. spacer

Smrn
Locating

E

bolts tuoui
E
E

? 1 0 Gauge mild steel-base plate

Figure2-Clampedmould
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plates shall be located in the mould to produce the
reqr.rired sample thickness when the mould is bolted
down.

The mould shall be transported to site under the
same conditions as the lining bag.

Once the lining bag has been inverted, but before
heating commences, the mould shall be suspended at
the bottom of the inversion tube in the curing water.

The mould shall be withdrawn from the inversion
tube after curing of the lining has been completed and
despatched to a test laboratory.
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10 gauge mild steel coyer plate
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APPF],NDIX D - TYPICAI, CERTIFICATE

CERTIFICATE

We, . . . . . . . hereby certify that the Insitutorm sewer lining
installed between . . ... . al . .. ... has a minimum wall thickness of

.. mm and has been manufactured and tested in accordance with the requirements of
Information and Guidance Note No. 4-34-04; Issue 1, Speciflcation for polyester Insituform sewer linings
published by WRc Engineering.

Our company *has/does not have third party certification acceptable to WRc in respect of this specilication.

Signed . . ..

on behalf of

on......

c 1986




