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| GENERAL PROVISIONS

1 This notice proves the usability or applicability of the subject matter of the regulation in terms
of the state building regulations.

2 This notice does not replace the permits, approvals and certificates required by law for the
implementation of building projects.

3 This notice is issued without prejudice to the rights of third parties;-in particular private
property rights.

4 Notwithstanding further provisions in the "Special Provisions", cepies of this notice shall be
made available to the user of the subject matter of the regulation. In addition, the user of the
subject of the regulation must be informed that this notification-must be available at the place
of use or application. Copies must also be made available:to the authorities involved upon
request.

5 This notice may only be reproduced in full. Publication of excerpts requires the consent of
Deutsches Institut fir Bautechnik. Texts and drawings of advertising material must not
contradict this notice, translations must contain the note "Translation of the original German
version not verified by Deutsches Institut fur Bautechnik".

6 This notice is issued revocably. The provisions may be subsequently supplemented and
amended, in particular if new technical findings so require.

7 This notice refers to the information prévided and documents submitted by the applicant. Any

change in these basic principles is not covered by this notification and must be disclosed to
Deutsches Institut flir Bautechnik without delay.
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| SPECIAL PROVISIONS
1 Object of regulation and scope of use or application

This notice applies to the manufacture and use of pipe liners with the designation."Trelleborg
DrainLiner Process" (Appendix 1) consisting of the polyester needle-felt hases with the
designations "Trelleborg DrainLiner", "Trelleborg MainLiner" and "Trelleborg ProLiner", as
well as the associated two-component epoxy resin systems with the designations "Trelleborg
Epoxy HC120" and "Trelleborg Epoxy HC120+" for the renovation and rehabilitation of
defective, underground wastewater pipes with circular cross-sectionsdin the nominal sizes
DN 100 to DN 600. Trelleborg MultiFlexLiner" and "Trelleborg UltraFtexLiner" are approved
for the renovation and rehabilitation of damaged underground wastéwater pipes with circular
cross-sections in the nominal sizes DN 100 to DN 600.

This notice applies to the renovation or rehabilitation of wastewater pipes that are intended
to discharge wastewater in accordance with DIN 1986-31,

The pipe liners may be used for the renovation or rehabilitation of waste water pipes made of
concrete, reinforced concrete, stoneware, asbestos-freg”’ fibre cement, the plastics GRP,
PVC, PE, PP and cast iron, provided that the cross-section of the waste water pipe to be
rehabilitated meets the process-related requirements.and the static requirements.

Defective sewage pipes are rehabilitated by inserting and subsequent hot water or steam
curing of an epoxy resin impregnated, coated polyester needle fleece slack.

In the groundwater-saturated zone (groundwater infiliration), a polyethylene protective
sleeve (PE preliner) must be inserted before;the resin-impregnated polyester needle fleece
hose is inverted.

Watertight reconnections of side inletsare to be carried out using repair or renovation
procedures for which general building inspectorate approvals with the associated design
approvals are valid. The reconnection of side inlets in open construction is also possible.

2 Provisions for the constructionwproducts

21 Properties and composition

211 General
Where applicable, the pipe liners referred to in Section 1 comply with the requirements of
DIN EN ISO 29642 gnd-have the specific properties and compositions listed below.

21.2 Materials of the process components in the "M" state

2.1.2.1 Materials for the inversion hoses (Appendix 1)
The materials of the polyester needlefelt hose (PES hose), whose coating is made of PVC
(polyvinyl chloride), PUR (polyurethane), SK (silicone), TPU (thermoplastic poly- urethane)
or PP (polypropylene) films, and the materials of the epoxy resin systems with the

designations "Trelleborg Epoxy HC120" and "Trelleborg Epoxy HC120+", including the
hardener used, must comply with the formulation details deposited with Deutsches Institut fir

Bautechnik.
1 DIN 1986-3Drainage systems for buildings and sites - Part 3: Rules for operation
and maintenance; Edition:2004-11
2 DIN EN ISO 11296-4Plastic piping systems for the renovation of buried non-pressurised pipelines

Drainage networks (gravity sewer systems) - Part 4: In-situ curing hose-lining (ISO
11296-4:2018); German version EN 1ISO 11296-4:2018; Ausgabe:2018-09
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e The polyester needlefelt tubing has, among other things, the following properties
(Appendix 1, points 1 to 4f):

1. "Trelleborg DrainLiner" DN 100 to DN 600 with PVC coating: Weight per

unit area: Appendix 2, Tables

A

Coating thickness PVC: 0.40 mm to 0.60 mm (4a)
2. "Trelleborg MainLiner" DN 150 to DN 600 with PP coating: Weight per

unit area: Appendix 6, Tables

G

Coating thickness PP: 0.30 mmito 0.60 mm (4b)
3. "Trelleborg ProLiner" DN 100 to DN 600 with PP coating:; Weight per

unit area: Appendix 3 Table

B

Coating thickness PP: 0.30 mm to 0.60 mm (4c)
4. "Trelleborg MultiFlexLiner" DN 100 to DN 250 with PUR coating: Weight per

unit area: Appendix 4 Tables C and

D

Coating thickness PUR: 0.20 mm to 0.25 mm (4d)
5. "Trelleborg UltraFlexLiner" DN 100 to-BN 250 with SK coating: Weight per

unit area: Appendix 5 Table F

(4e)

Coating thickness SK: 0.45 mm to 0.75 mm
6. "Trelleborg UltraFlexLiner" DN'100 to DN 250 with TPU coating:

Weight per unit area: Appendix 5 Table

E

Coating thickness TPU: 0.15 mm to 0.25 mm (4f)

e The resin systems "Trelleborg Epoxy HC120" and "Trelleborg Epoxy HC120+" have the
following properties, among others:

1. Epoxy resin component A "Trelleborg Epoxy HC120":
Density at +23 °C based on

DIN EN ISO M8313; 1.16 g/lcm3+ 10 %
Viscosity-at +25 °C based on
DIN_EN ISQO 3219:24; 2,430 mPa x s £ 1,500 mPa x s?

2. Epoxy resin component A "Trelleborg Epoxy HC120+":
Density at +23 °C based on

DIN EN ISO 118313; 1.23 g/lcm3+10 %
Viscosity at +25 °C based on
DIN EN ISO 321924, 5,250 mPa x s £ 1,250 mPa x s

3. Hardener component B "Trelleborg Epoxy HC120" and "Trelleborg Epoxy
HC120+": Density at +23 °C based on

DIN EN ISO M8s3-3; 0.96 g/cm®+10 %
Viscosity at +25 °C based on
DIN EN ISQ 321924; 242 mPa x s + 50 mPa x s”
3 DIN EN ISO 1183-1Plastics - Method for the determination of the density of non-foamed plastic

materials
76132.23 1.42.3-56/20
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materials - Part 1: Immersion method, liquid pycnometer method and titration
method (ISO 1183-1:2012); German version EN ISO 1183-1:2012, Ausgabe:2013¢

04

4 DIN EN ISO 3219-2Rheology - Part 2: General principles of rotational and oscillatory rheometty
(ISO 3219-2:2021); German version EN ISO 3219-2:2021 Ausgabe:2021-08

A) Measurement plate / cone, a = 1° and 100 1/s radius 25 mm

76132.23 1.42.3-56/20
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4. The epoxy resin systems "Trelleborg Epoxy HC120" and "Trelleborg Epoxy HC120+"
have the following properties in the cured state, based on DIN 16%46-25 Table 155Type
1040-0, without the polyester needle fleece hose:

Density at +23 °C "Trelleborg Epoxy HC120": 1.15 g/cm3+ 10 %
Density at +23 °C "Trelleborg Epoxy HC120+": 1.18 g/cm®+ 10 %
Bending E-module "Trelleborg Epoxy HC120": = 2,900 MPa
Bending E-module "Trelleborg Epoxy HC120+": = 3,200 MPa
Bending stress o "Trelleborg Epoxy HC120": =~ 120 MPa
Bending stress o "Trelleborg Epoxy HC120+": = 85 MPa

Tensile strength "Trelleborg Epoxy HC120": =70 MPa

Tensile strength "Trelleborg Epoxy HC120+": =~ 55 MPa

Elongation at break "Trelleborg Epoxy HC120": >7,0%
Elongation at break "Trelleborg Epoxy HC120+":  >8,5 %

Heat deflection temperature according to
DIN EN ISO 75-26; =92 °C

Reactivity (pot life) at +25 °C: 85 minutes to 140 minutes

Diagram 1: Mixing viscosity of the resin systems<Trelleborg Epoxy HC120 (A+B)" and
"Trelleborg Epoxy HC120+ (A+B)".
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Only epoxysresins (EP resins) according to Table 1 of DIN 169465 may be used, which must
comply with the formulation details and IR spectra deposited at Deutsches Institut fur
Bautechnik. The IR spectra shall also be deposited with the third party inspection body by
the applicant of this certificate.

DIN 16946-2 Reactive resin moulding materials; Casting resin moulding materials; Types; Issue:1989-03
6 DIN EN ISO 75-2Plastics - Determination of heat deflection temperature - Part 2: Plasti-
materials and hard rubber (ISO 75-2:2004); German version EN ISO 75-2:2004;
Publication:2004-09
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2.1.2.2 Material of the swelling belt (auxiliary material)

For the swelling tape (auxiliary material) in the area of the manhole connection (Annex:17) of
the pipe liner, only extruded profiles consisting of a chloroprene (CR/SBR) rubber and water-
absorbing resin may be used. The swelling tapes shall have a volume increase ©of at least
100 % after 72 hours when immersed in water.

21.3 Environmental compatibility

In compliance with the Special Provisions of this notice, the construction products meet the
"Principles for the Evaluation of the Impact of Construction Products on Soil and
Groundwater" (version: 2011; publications of the German Institute for Construction
Technology) and thus the level of protection by the building autherities specified by the
"Requirements for Structural Systems with Regard to the Impact on-Soil and Water" (ABuG;
Annex 10 of the Model and Administrative Regulation Techpical Building Regulations
2021/1).

The reservation of permission, especially in water protection.zones, by the competent water
authority remains unaffected.

2.2 Production, packaging, transport, storage and labelling
221 Production
2.2.1.1  Factory production of the pipe liner

The polyester needlefelt hoses with the raw wall-thicknesses specified in section 2.1.2.1
shall be manufactured in the factory of the sub-supplier with an outer flexible PVC, PUR, SK,
TPU or PP film. The applicant shall satisfy himself that the pre-supplier complies with the
specified length dimensions and raw wall thicknesses.

The applicant shall have the properties ©f the resin and hardener checked by means of
factory certificates 2.2 in accordance with"DIN EN 102047.

The following properties must be checked as part of the incoming goods inspection: Properties
of the resin:
- Density
- Viscosity
2.2.2 Packaging, transport, storage

The single-sided coated polyester needlefelt hoses delivered by the pre-supplier shall be
stored on the applicantis premises before further use in such a way that the hoses are not
damaged.

The components delivered by the pre-supplier for resin impregnation on the respective
construction site are to be stored in suitable, separate, airtight containers on the applicant's
premises until further use. The temperature range of +15 °C to approx. +35 °C must be
observed. The storage time for the epoxy resin and hardener is approx. 12 months after
delivery and:must not be exceeded. The containers must be protected from direct sunlight.
The containers must be designed in such a way that the epoxy resins and hardeners are
stored in-separate individual containers.

The quantities of components required for the remediation measures are to be taken from
the, storage containers and transported to the respective place of use in suitable, separate
and hermetically sealed containers. At the place of use, the containers must be protected
from the weather. The polyester needle fleece hoses must be transported in suitable
transport containers in such a way that they are not damaged.

During storage and transport, the relevant accident prevention regulations and the
instructions in the applicant's process manual must be observed.

7 DIN EN 10204Metallic products - Types of inspection certificates; German version
EN 10204:2004; Issue:2005-01

76132.23 1.42.3-56/20
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223 Labelling

The polyester needle fleece hoses and the respective transport containers of the-resin
components must be marked with the mark of conformity (U mark) in accordance With the
conformity mark ordinances of the federal states, including the notification number Z-42.3-
468. The marking may only be carried out if the requirements according to‘section 2.3
Confirmation of conformity are fulfilled.

The manufacturer must indicate the hazard symbols and H and P phrases_on the container,
on the packaging, on the instruction leaflet or in the delivery note in aeccordance with the
Ordinance on Hazardous Substances and EU Regulation No. 1907/2006 (REACH) as well
as the respective current version of CLP Regulation (EC) 1272/20088. The packaging must be
labelled in accordance with the rules of APROinthe regpective applicableversions.

In addition, the transport containers of the polyester needlefelt hoses shall state:
- Nominal width

- raw wall thickness

- Length

- Batch number

- Foil coatings PVC, PUR, SK, TPU or PP

In addition, the transport containers for resins and hardeners must be labelled at least as
follows:

- Component name
- Temperature range
- Container content (volume or weight)

2.3 Confirmation of conformity
231 General

The confirmation of conformity of the'construction products with the provisions of the general
building approval covered by this:-hotice shall be made for each manufacturing plant with a
declaration of conformity on the basis of a factory production control and a certificate of
conformity of a certification body recognised for this purpose as well as a regular external
surveillance by a recogniséd surveillance body including an initial test of the construction
products in accordance with the following provisions.

For the issuing of the-gertificate of conformity and the external surveillance including the
product tests to be carried out, the manufacturer of the construction products shall involve a
certification body recognised for this purpose as well as a surveillance body recognised for
this purpose.

The manufacturer shall submit the declaration of conformity by marking the construction
products witH-the mark of conformity (U mark) with reference to the intended use.

The certification body shall provide the Deutsches Institut flir Bautechnik with a copy of the
certificate-of conformity issued by it.

The Deutsches Institut flir Bautechnik shall also be provided with a copy of the initial
inspection report.

2.3.2 In<house production control

In each manufacturing plant, a factory production control shall be established and carried
out. Factory production control is defined as the process to be carried out by the

manufacturer.
8 1272/2008Regulation (EC) No 1272/2008 on classification, labelling and packaging
of substances and mixtures
& ADREuropean Agreement concerning the International Carriage of Dangerous Goods
Goods by Road (Accord européen relatif au transport international des marchandises
Dangereuses par Route)

76132.23 1.42.3-56/20
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The term "continuous surveillance of production” is understood to mean the contindous
surveillance of production by the manufacturer to ensure that the construction products
manufactured by him comply with the provisions of the general building approval covered by
this notice.

The factory production control shall include at least the measures listed below.
- Description and verification of the source material:

The operator of the manufacturing plant shall satisfy himself that the required properties
according to section 2.1.2 are met for each delivery of the components:;of PVC, PUR, SK,
TPU or PP film, polyester fibres, resin and hardener.

For this purpose, the operator of the manufacturing plant must ohtain the corresponding
works certificates 2.2 from the respective supplier in accordanceWith DIN EN 102047- Within
the scope of the incoming goods inspection, the properties mentioned in section 2.1.2.1
must also be checked on a random basis (in the case of polyester needled fleece hoses,
the raw wall thicknesses) in accordance with the procedures deposited with Deutsches
Institut fir Bautechnik.

- Checks and tests to be carried out during manufacturei The requirements
according to section 2.2.1 shall be checked.
- Checking the containers:

For each batch of resin, the requirements for labelling according to section 2.2.3 shall be
checked.

The results of factory production control shall be recorded and evaluated. The records shall
contain at least the following information:

- Designation of the construction productscor the basic materials and the components,
- Type of control or audit,

- Date of manufacture and testing of‘the construction products or of the basic materials or of
the constituents,

- Result of the checks and tests. and, where applicable, comparison with the requirements,
- Signature of the person respgnsible for factory production control.

The records must be keptfor at least five years and submitted to the inspection body
responsible for third-party-inspection. They shall be submitted to Deutsches Institut fur
Bautechnik and the competent supreme building supervisory authority upon request.

If the test result is unsatisfactory, the manufacturer shall immediately take the necessary
measures to remedy the defect. Construction products which do not comply with the
requirements shall-'be handled in such a way that confusion with matching products is
excluded. After the defect has been remedied, the test in question must be repeated without
delay, insofar-as this is technically possible and necessary to prove that the defect has been
remedied.

2.3.3 External monitoring

In each-manufacturing plant, the factory and the factory production control shall be inspected
regularly by an external inspection, but at least once every six months.

An4initial test of the construction products must be carried out as part of the external
surveillance. The factory production control shall be carried out within the scope of the
external surveillance by means of random tests. The requirements of sections 2.1.2 and
2.2.3 shall be checked.

In addition, the requirements for production according to section 2.2.1 shall be checked on a
random basis. This also includes checking the curing behaviour, density, storage stability
and weight per unit area as well as IR spectroscopies.

76132.23 1.42.3-56/20
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Sampling and testing are the responsibility of the recognised inspection body. Duringthe
external inspection, the works certificates 2.1 are also to be checked in accordance with DIN
EN 102047.

The results of certification and external surveillance shall be kept for at least five years. They
shall be submitted by the certification body or the inspection body to Deutsches' Institut fir
Bautechnik and the competent supreme building supervisory authority upon reqguiest.

3 Provisions for the application of the subject matter of the regulation

31 Planning and dimensioning
311 Planning

The details of the necessary pipe data must be checked, includipg in particular the routing,
depth, position of the side inlets, shaft depths, groundwaters pipe connections, hydraulic
conditions, inspection openings, cleaning intervals. Existing video recordings must be
evaluated in relation to the application. The accuracy of the information must be checked on
site. Assess the condition of the existing wastewater pipesof the property drainage system
with regard to the applicability of the rehabilitation proceduire.

The hydraulic efficiency of the wastewater pipes mustinot be impaired by the installation of a
pipe liner. Proof of this must be provided if necessary:

3.1.2 Dimensioning
3.1.2.1 Hose liner in the "I" state
3.1.2.1.1 Wall thickness and wall construction

Due to the system, resin-impregnated pipe liners are used for a rehabilitation measure,
which have a design wall thickness of atdeast 3 mm after inversion and curing (Tables 1 to
4).

Sewage pipes whose load-bearing capacity alone (without support of the surrounding soil) is
given, i.e. no cracks (except hairline cracks with crack widths of less than 0.15 mm or, in the
case of reinforced concrete pipes;’less than 0.3 mm) are present, may only be rehabilitated
with pipe liners according to:Tables 1 to 4 if the nominal stiffness SN > 500 N/m? is
maintained. If there are onev'or more continuous longitudinal cracks in the old pipe, soil
investigations, e.g. by means of dynamic probing, are required and corresponding proof of
calculation must be provided. In the case of infiltrations, the pipe liner must also be
dimensioned with regar@to deformation and buckling behaviour.

If the old pipe-floor system alone is no longer load-bearing, such wastewater pipes may only
be rehabilitated with pipe liners with the design wall thicknesses listed in Tables 1 to 4 if the
static loads to be absorbed by the pipe liner are verified by a stability certificate in
accordance with-Code of Practice DWA-A 143-210.

To calculate ‘the short-term annular stiffness SR of the cured pipe liner, the design wall
thicknessestin tables 1 to 4 must be observed.

10 DWA-A 143-2German Association for Water, Wastewater and Waste e. V.
(DWA) - Code of Practice 143: Rehabilitation of drainage systems outside buildings
- Part 2: Structural calculations for the rehabilitation of wastewater pipes and sewers
using lining and installation methods; Ausgabe:2015-07
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Table 1: Design wall thicknesses of the pipe liner in the cured state and nominal
stiffnesses SN [N/m?212 ofthe "Trelleborg Epoxy HC120" resin system
AuRendurchmesser wanddicke s
des Schlauchliners
in mm 3 35 45 6 7,5 9 10,5 12 15 18 21
mm mm mm mm mm mm mm mm mm mm mm

100 5547 [ 8946 [ 19617 [ -- - - - - Q - -
125 2788 | 4482 | 9.765 - - - - - - - -
150 1504 | 2557 | 5547 | 1.3563 | -- = - = = = s
200 662 | 1.060 | 2.287 | 5547 - - - - - - -
225 - 740 | 1594 | 3.856 . - - - . - -
250 - 537 | 1155 | 2788 - - - - - - -
300 P = 662 | 1.594 | 3.161 | 5547 | 8946 | 13563 | -- = o
350 - - - 995 | 1.969 | 3.447 |B5547 | 8.391 - - -
400 - - - 662 | 1.308 | 2.287] 3673 | 5547 | -- o -
450 - - - - 913 | 1p94 | 2557 | 3.856 7688 | -- -
500 p= = " B 662 ( 1.155 [ 1.851 | 2788 | 5547 [ 9765 | -
600 - - - - ~ 662 | 1.060 | 1594 |3.161 | 5547 | 8.946

a)

Calculation of the stiffnesses SN and SR with the sheft-time E-modulus E = 2.250 MPa according to DIN EN 1228

Table 2: Design wall thicknesses of the pjpe liner in the cured state and short-term ring

stiffnesses SR [N/mm?1) of the resin system "Trelleborg Epoxy HC120".

AuBendurchmesser wanddicke s
des Schlauchliners
inmm 3 3,5 4.5 6 75 9 10,5 12 15 18 21
mm mm mm mm mm mm mm | mm mm mm mm
100 0,044 | 0,072 0,157 - - - - -- - -- -
125 0,022 | 0,836 | 0,078 - == == = == = an w
150 0,013 10,020 | 0,044 | 0,109 - = A5 iz = = e
200 0,005 0,008 | 0,018 | 0,044 - = - - - - =
225 = 0,006 | 0,013 | 0,031 - - - -- - -- -
250 - 0,004 | 0,009 | 0,022 - -- - -- - -- --
300 - - 0,005 | 0,013 | 0,025 | 0,044 | 0,072 | 0,109 - -- -
350 - - -- 0,008 | 0,016 | 0,028 | 0,044 | 0,067 - -- -
400 - - - 0,005 | 0,010 | 0,018 | 0,029 | 0,044 - -- -
450 - - -- - 0,007 | 0,013 | 0,020 | 0,031 | 0,062 -- --
500 - = - “ 0,005 | 0,009 | 0,015 | 0,022 | 0,044 | 0,078 =
600 - - - - -- 0,005 | 0,008 | 0,013 | 0,025 | 0,044 | 0,072

b)

Calculation of the stiffnesses SN and SR with the short-time E-modulus E = 2.250 MPa according to DIN EN 1228

1.42.3-56/20
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Table 3: Design wall thicknesses of the pipe liner in the cured state and nominal
stiffnesses SN [N/m?21¢) of the resin system "Trelleborg Epoxy HC120+".
AuBendurchmesser wanddicke s
des Schlauchliners
inmm 3 35 45 6 7,5 9 10,5 12 15 18 21
mm mm mm mm mm mm mm mm mm mim mm
100 6.410 | 10337 | 22668 | -- - e - - — - =
125 3222 | 5179 | 11284 | -- - = - = S = -
150 1.842 | 2.954 | 6.410 | 15673 | - = = = = = =
200 765 | 1.224 | 2642 | 6410 | - = = = - = -
225 535 | 855 | 1842 | 4456 | -- = = > = = =
250 - 620 | 1.334 | 3222 | -- - - - - B -
300 = = 765 | 1.842 | 3653 | 6410 | 10337 | 15673 | - = =
350 - - = 1150 | 2275 |3.983 | 6410 | 9696 | - - =
400 = - = 765 | 1.512 | 2642 [$A.245 | 6410 | - = =
450 - . - 635 | 1.055 | 1.842° 2954 | 4456 | 8.884 | - -
500 = = = 7= 765 | 4Had4 | 2138 | 3222 | 6410 | 11284 | -
600 = = = = - o785 | 1224 | 1842 | 3653 | 6410 | 10.337

°) Calculation of the stiffnesses SN and SR with the short=fime E-modulus E = 2,600 MPa according to DIN EN 1228

Table 4. Design wall thicknesses of the pipe liner in the cured state and short-term ring
stiffnesses SR [N/mm?219 of the‘resin system "Trelleborg Epoxy HC120+".
AuBRendurchmesser wanddicke s
des Schlauchliners
inmm 3 35 | . 45 6 7,5 9 10,5 | 12 15 18 2
mm mm mm mm mm mm mm mm mm mm mm
100 0,051 | 0,0839 0,181 [ -- - - - - - - -
125 0,026 | 0,041 [ 0,080 [ - - - -- - - -- -
150 0,015 8024 [ 0,051 [ 0,125 | -- = = = = = =
200 0,006.] 0,010 [ 0,021 [ 0,051 | -- - -- - - - -
225 0004 | 0,007 [ 0,015 [ 0,036 | -- - - - - - -
250 -- | 0005|0011 |0026 | -- - -- - - -- -
300 - - | o006 [0015 | 0,029 | 0,051 [ 0,083 | 0,125 | - = =
350 - - - | o009 0018|0032 [0,051 0078 - - -
400 - - -- | 0,006 | 0012 | 0,021 | 0,034 | 0,051 - - -
450 - - -- | 0,004 | 0,008 | 0,015 | 0,024 | 0,036 | 0,071 -- -
500 - == = -- | 0,006 0011|0017 | 0,026 | 0,051 [ 0,000 | -
600 - - - - - | 0,006 [ 0,010 | 0,015 | 0,029 | 0,051 | 0,083

d Calculation of the stiffnesses SN and SR with the short-time E-modulus E = 2,600 MPa according to DIN EN 1228

For the groundwater load case, the pipe liner must also be designed with regard to buckling
in accordance with Code of Practice DWA-A 143-210 (see also Section 3.1.2.1.4).

Regardless of the result of the stability verification, the SDR maximum value of the design wall

thickness of 135 must not be exceeded.
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The followingrelationshipsapply to the nominal stiffness SN and short-term annular

stiffness SR:For SN applies: For SR applies
.3 .3
SN = E 33 SR= E 53
12 - m 12 - m

(dSN = nominal stiffness based on DIN 16869-2"1) (m = ‘Centre of gravity radius)

If the wastewater pipe to be rehabilitated is located in the groundwater-saturated zone, the
pipe liners have a three-layer wall structure due to the PE protective filmdo be inserted. This
consists of the PE protective film, the polyester needle fleece layer and:the PVC, PUR, SK,
TPU or PP film (Appendix 1). In soil conditions where there is no groundwater, the protective
film can be dispensed with. In this case, the hose liners have actwo-layer wall structure
consisting of the polyester needle fleece layer and the PVC, PURSK, TPU or PP film.

3.1.2.1.2 Physical characteristics of the cured pipe liner

After curing of the polyester needle fleece layer impregnated with resin and hardener
(laminate without preliner and inner coating)), cured pipe:-liners must have the following
minimum characteristic values (testing of the test pieces.with the composite wall thickness =
design wall thickness plus wear layer and pure resin layer = laminate):

1) with the "Trelleborg Epoxy HC120" resin system
X Density according to DIN EN ISO 1183-212; 1.16 g/cm3®+ 10 %
X Short-term circumferential E-modulus based on DIN EN 122813: > 2 250 MPa
X Bending modulus of elasticity according-to DIN EN ISO

11296-42 or DIN EN 1SO 17814: = 2,500 MPa
K Bending stress o following DIN ENYSO 11296-42 or DIN EN
ISO 17814; 275 MPa
2) with the resin system "Trelleborg Epoxy HC120+".
X Density according to DIN ENYSO 1183-212; 1.18 g/cm® + 10 %

X Short-term circumferentialE-modulus based on DIN EN 122813: > 2 600 MPa
X Bending modulus of eldsticity according to DIN EN ISO

1129642 or DIN EN [SO17814: 22,600 MPa
K Bending stress ofs folowing DIN EN ISO 11296-42 or DIN EN
SO 17814; 2 55 MPa

3.1.2.1.3 Properties of the cured pipe liner based on thermal analysis (DSC analysis)

76132.23

The cured polyester fibre resin composite has the following limit values, which were
determined by means of Differential Scanning Calorimetry (DSC):

DIN 16869-2 Pipes of glass fibre reinforced polyester resin (UP-GF), centrifuged, filled- Part 2:
General quality requirements, testing; Issue:1995-12
DIN'EN ISO 1183-2Plastics - Method for the determination of the density of non-foamed plastics

Plastics - Part 2: Density gradient column method (ISO 1183-2:2019); German
version EN ISO 1183-2:2019; Ausgabe:2019-06

DIN EN 1228Plastic piping systems - Pipes made of glass-fibre reinforced thermosetting plastics
Plastics (GRP) - Determination of initial specific annular stiffness; German version EN
1228:1996; Ausgabe:1996-08

DIN EN ISO 178 Plastics -Determination of flexural properties (ISO 178:2019); German version EN
ISO 178:2019; Ausgabe:2019-08
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a) Trelleborg Epoxy HC120" resin system
Glass transition temperature 1c1 (Actual state of the reaction resin system;

first heating phase)

approx. +45 °C
Glass transition temperature 2 (resin system in fully cured state; seconddieating
phase)

approx. +103 °C

b) Resin system "Trelleborg Epoxy HC120+"
Glass transition temperature to1 (Actual state of the reaction resin)system;

first heating phase)

approx. +77 °C
Glass transition temperature 12 (resin system in fully cured state; second heating
phase)

approx. +106 °C

3.1.2.1.4 Static calculation of the cured pipe liner

3.2
3.21

76132.23

If a structural analysis is required for renovation measures, the stability must be verified in
accordance with the DWA-A 143210 worksheeto of the "Deutsche Vereinigung flr
Wasserwirtschaft, Abwasser und Abfall e. V. (DWA)" (German Association for Water,
Wastewater and Waste) prior to execution.

For the stability verification, the following values including the partial safety factor ym for the
pipe liner material and the reduction fagtor A for determining the long-term values in
accordance with DIN EN 76'15 must be taken into account:

1) Resin system "Trelleborg Epoxy HC120
- Short-term bending stresses o based on

DIN EN ISO 1129642 or DIN ENJISO 17814; =75 MPa
- Long-term bending stresses%s: =25 MPa
- Short-term circumferential E-modulus based on DIN EN 122813 = 2,250 MPa
- Long-term circumferential E-module: =755 MPa
- Partial safety factor yw: 1,35
- Reduction factor Acafter 10,000 h: 2,98

2) "Trelleborg Epoxy:HC120+" resin system
- Short-time bending stresses o following DIN EN

ISO 112%6-42.5r DIN EN ISO 17814; =55 MPa
- Long-term bending stresses o®: =14 MPa
- Shart=term circumferential E-modulus based on DIN EN 122813 = 2,600 MPa

- Long-term circumferential E-module: = 653 MPa

- Partial safety factorym: 1,35

<« Reduction factor A after 10,000 h: 3,98
Version
General

Damaged sewage pipes are rehabilitated by inserting and subsequently curing a resin-
impregnated polyester needle fleece hose. For this purpose, a polyester needle fleece hose
(PES hose), which is covered on the outside with a flexible polyvinyl chloride film (PVC) or a
polyurethane film (PUR) or with a silicone film (SK),

DIN EN 761Plastic piping systems - Pipes of glass fibre reinforced thermosetting plastics
Plastics (GRP) - Determination of creep factor in the dry state; German version EN
761:1994; Ausgabe:1994-08
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thermoplastic polyurethane (TPU) or enclosed with a polypropylene film (PR) is
impregnated with a two-component epoxy resin (EP resin).

In the case of the hose lining method with closed end (close-end method), the peolyester
needle fleece hose is inverted into the defective wastewater pipe to be rehabilitated by
means of compressed air using an inversion drum (inversion) and curing takes place via hot
water (VARIANT 1) or by means of steam curing (VARIANTS 2 and 3). When installing a
pipe liner with the "water column" process variant (VARIANT 4), the polyester needle fleece
hose is inverted into the pipe by means of water gravity. In the case of rehabilitation with an
open end, a calibration hose is additionally or simultaneously injected. The PVC, PUR, SK,
TPU or PP film is placed on the side facing the wastewater as a result.6f the inversion of the
polyester needle fleece hose. Air or water is applied and the film is pressed positively against
the inner wall of the pipe. The resin-impregnated polyester needle;fleece hose is cured by
means of hot water circulation.

The "Trelle- borg DrainLiner method" can be used for the following structural conditions:
a) From the starting point to the destination
b) From the starting point to the destination through an intefrmediate shaft

c) Starting from the starting point in a waste water pipe with a defined length, without the
need for a further manhole opening

d) Side inlets, starting from the starting point to the’ connection point in the main sewer or
from the starting point main sewer to the connection point side inlet

The starting point or target point can be a shaft, an inspection or cleaning opening or an
open pipe section. The prerequisite is that the'size is sufficient to attach the inversion nozzle
of the inversion system.

Between the respective starting and destination points, several shafts can also be crossed,
including the crossing of shafts with channel diversions. Crossings of channel diversions up
to 45° are possible with the "Trelleberg DrainLiner”, "Trelleborg MainLiner" and "Trelleborg
ProLiner". Bends up to 90° can be-rehabilitated with the "Trelleborg MultiFlexLiner" and the
"Trelleborg UltraFlexLiner".

If wrinkling occurs, it must not be greater than specified in DIN EN ISO 11296-42.

The watertight restoration of side inlets must be carried out using repair or renovation
methods for which general building inspectorate approvals with the associated design
approvals are valid, or incopen construction.

The applicant shall prepare a manual with a description of the individual steps related to the
type of remediation pfocedure and make it available to the executor.

The applicant must also ensure that the contractors are sufficiently familiarised with the
procedure. The sufficient expertise of the executing company can be documented, e.g. by a
correspondingQuality mark of the Guteschutz Kanalbau e. V.16

3.2.2 Equipmentand facilities

3.2.21 Minimum:equipment, components and facilities required for the execution of the remediation
procedute

- Sewer cleaning equipment
- Dewatering equipment

16 Guteschutz Kanalbau e. V.; Linzer Str. 21, Bad Honnef, Telephone: (02224) 9384-0, Fax: (02224) 9384-84
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- Devices for sewer inspection (DWA-M 149-217)
- Rehabilitation facilities:

Polyester needle-felt hoses in the appropriate nominal sizes (Appendix 1) ("Frelleborg
DrainLiner" and/or "Trelleborg MainLiner" and/or, "Trelleborg ProLiner" up~td6 DN 100
to DN 600) as well as "Trelleborg MultiFlexLiner" and/or "Trelleborg Ultra FlexLiner" up
to DN 100 to DN 250

Temperature and pressure resistant nominal size calibration hoses
Nominal size polyethylene protective hoses (PE preliners)

Container with resin (component A) and hardener (component B);of the resin systems
"Trelleborg Epoxy HC120" and/or "Trelleborg Epoxy HC120+",

Equipment for dosing and mixing the resin system (Appendjx-16)

Weather-protected impregnation point (table with conveyér-belt or roller table and
rolling mill), if necessary with suction device (Annex 16);

Vacuum system (system 16)

Temperature and pressure resistant nominal diameter pressure hoses for connection
to the "inversion drum".

"Trelleborg Liner EndCap"
Shut-off bladders" or shut-off discs suitable for the respective nominal size
Inversion bends and/or inversion nozzles suitable for the respective nominal size

Support tubes or support hoses for taking samples on the construction site (suitable
for the respective nominal size)

Power generator/power supply

Water supply

Container for residues

Temperature sensor

Temperature monitoring-and recording device
Small devices such as._air cutting tools

Hand tools, ropes

Social and sanitary.-rooms, if applicable

3.2.2.2 Additional componentsydevices and equipment required for the "hot water hardening
process

e Hot water systems and accessories for hot water curing
e Control deviges for supply and return water temperature

e Inversion drum (VARIANT 1; Appendix 7) with pressure monitoring device and hot water
connection

¢ Inversion pipe, scaffold, cold water hose, suction pipe, hydrant connection and supply for

17

76132.23

the

"water column" (VARIANT 4; Appendix 10)

e Funnel or ring for inversion, alternatively also fixing rods

DWA-M

149-2German Association for Water, Wastewater and Waste e. V.

(DWA) - Merkblatt 149: Zustandserfassung und -beurteilung von Entwasser-
systemen aulerhalb von Gebauden - Teil 2: Kodiersystem fir die optische
Inspektion; Ausgabe:2013-12
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3.2.2.3 Additional components, devices and equipment required for the "steam curing" process

e Steam system with semi-automatic control and/or manual control and supply for steam
curing

e Inversion drum (VARIANT 2 and 3; systems 8 and 10) with pressure monitoring‘device
and steam connection

e Control devices for the steam temperature

e Pressure gauge

e Steam outlet device

e Compressor, compressed air hoses, compressed air regulator

e If necessary, sealing plugs in the nominal widths DN 100 to DN 600 (steam inlet plugs)

If electrical devices, e.g. video cameras (or so-called remote sewer eyes) are inserted into
the pipe to be rehabilitated, then these must be designed in accordance with VDE
regulations.

3.2.3 Implementation of the rehabilitation measure

3.2.3.1 Preparatory measures (Annexes 21 to 23)

Prior to the rehabilitation measure, it must be ensuredthat the pipeline in question is not in
operation; if necessary, appropriate shut-off bubbles must be set and diversions of the
wastewater must be carried out.

The correctness of the information given in section 3.1.1 must be checked on site. For this
purpose, the pipe section to be rehabilitated-is to be cleaned with standard high-pressure
flushing equipment to such an extent that;the damage can be detected perfectly on the
monitor during the visual inspection in accordance with Code of Practice DWA-M 149-217.

If necessary, remove obstacles (e.g. root ingrowths, protruding side inlet pipes, etc.). When
removing such obstacles, make sureythat this is only done with suitable tools so that the
existing wastewater pipe is not additionally damaged.

The accident prevention regulations applicable to the application of the remediation
procedure must be observed.

Equipment of the remediation“method that is to be introduced into the pipeline section to be
remediated may only be uséd if it has first been ensured by testing that no flammable gases
are present in the pipeling section.

For this purpose, the relevant sections of the following regulations must be observed:

- GUV-R 12618 (previously GUV 17.6)

- DWA_M 149-217

- DWA-A 199-1.and DWA-A 199219

When using Steam generators and equipment for steam curing, the law on technical work

equipment (Equipment Safety Act) and the ordinance on steam boiler systems (Steam Boiler
Ordinance) must be observed in particular.

18 GUV=R 126Safety rules : Working in enclosed spaces of waste water systems
Installations (previously GUV 17.6); Edition:2008-09
19 DWA-A 199-1German Association for Water, Wastewater and Waste e. V.

(DWA) - Worksheet 199: Service and operating instructions for the personnel of
waste water plants, - Part 1: Service instructions for the personnel of waste water
plants; Edition:2011-11

DWA-A 199-2 DeutscheVereinigung fur Wasserwirtschaft, Abwasser und Abfall e. V. (DWA) -
Arbeitsblatt 199: Dienst- und Betriebsanweisung fir das Personal von Ab-
wasseranlagen, - Teil 2: Betriebsanweisung fiir das Personal von Kanalnetzen und
Regenwasserbehandlungsanlagen; Ausgabe:2020-04
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The applicant shall provide the executor with a manual describing the individual steps related
to the type of execution.

The steps required to carry out the procedure shall be recorded using the record sheets in
Appendices 24 and 25 for each impregnation and remediation.

3.2.3.2 Incoming inspection of the process components on the construction site

The transport containers of the process components must be checked to ensure that the
markings mentioned in section 2.2.3 are present. The circumference of thecpolyester needle
fleece hose related to the respective object to be renovated must be-measured before
impregnation with resin. Check that the storage temperature of +15 °C to +35 °C is
maintained before impregnating with resin.

3.2.3.3 Arrangement of support pipes and support hoses

Before the PE protective hose is pulled in, support pipes or support hoses may have to be
positioned to extend the wastewater pipe to be rehabilitated Or in the area of intermediate
shafts so that samples (sample hoses) can be taken at these points at the end of the
rehabilitation measure and to protect the hose liner from overstretching.

3.2.3.4 Pulling in the PE protective hose (preliner)

The preliner must be inserted into the sewer to be rehabilitated in such a way that damage to
the preliner is avoided. The preliner is inserted by means of inversion. The preliner is to be
inserted into the sewer to be rehabilitated using.the inversion drum (VARIANT 1 to 3) by
means of compressed air or water gravity (VARIANT 4). The preliner can also be retracted.
The preliner is intended to prevent resin from the polyester needle fleece hose from passing
through the defective areas into the surrounding soil. In addition, it is intended to unify the
inversion of the resin-impregnated polyester needlefelt tube and prevent excess resin from
escaping into the areas of defective spots-during subsequent compaction due to the applied
internal pressure, thus impairing the caomposite wall thickness at these spots. The swelling
tapes to be used for the watertight cannection of the pipe liner are to be positioned in the
area of the manhole connections when inserting the preliner (Annex 17).

3.2.3.5 Impregnation of the polyester needlefelt hose
a) Epoxy resin mixture

The amount of resin required for the resin impregnation of the respective polyester
needlefelt hose is to be determined before starting the resin mixing depending on the
hose liner material, diameter, raw wall thickness and length (Annexes 18 and 20).

The weight mixing;ratio of the epoxy resin and the hardener of the resin system
"Trelleborg EpoxyyHC120" is 100:33 kg and the volume mixing ratio is 100:40 litres
respectively and.for the resin system "Trelleborg Epoxy HC120+" the weight mixing ratio
is 100:30 kg and the volume mixing ratio is 100:38 litres respectively.

After opening, add the hardener component completely to the resin. With the help of a
double-barrelled stirring rod (electric or air-driven), mix the hardener component evenly
with the‘epoxy resin in the resin container without bubble formation. For larger resin
quantities of approx. 180 litres or more, use an automatic dosing and mixing unit.

The “resin and hardener quantities as well as the temperature conditions are to be
recorded in the protocol according to section 3.2.3.1.

Take a sample of each mixed resin quantity and check and record the reaction behaviour.
b) Resin impregnation

The polyester needle fleece hose is to be unrolled on the conveyor table in a weather-
protected or air-conditioned room or in the renovation vehicle, if necessary also on
suitable equipment.

76132.23 1.42.3-56/20
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attach the components. Before mixing the components, each individual component sfiust
be thoroughly mixed. The mixing temperature must not fall below = +15 °C. To support
the resin impregnation, the air contained in the polyester needle fleece hose must be
largely removed. A corresponding vacuum of approx. 0.5 bar in the polyester needle
fleece hose can be achieved by means of the following methods:

1. For short lengths, a vacuum cut must be made in the overlying coating;at the end of
the pipe liner. This cut must not be made in the seam area. Three cuts of about 15
mm are to be cut into the coating only. The suction cup of the vacuum system is to be
placed on the cuts.

2. For longer lengths or pipe liner diameters, a vacuum cut must be made in the
overlying coating every 7 m to 10 m, but not in the seam arealThree cuts of about 15
mm are to be cut into the coating only. Tape over the cutstthat are not yet needed.
Later, these additional cuts must be taped off.

Then fold the pipe liner like a "Z". The "Z" fold should be weighted down with a weight.
This helps to create a vacuum between the folded liner and the suction cups. A "Z" must
also be folded behind each suction cup and weighted down. Place the open side of the
liner on the impregnation table and pour in the resin“mixture. In order to distribute the
resin evenly in the polyester needle fleece tube, the tube liner must then be conveyed
through a roller drive. The hose liner is to be placed under the pressure rollers. The roller
spacing must be set to twice the raw wall thickness of the pipe liner plus 2 mm. The
operating and maintenance instructions to be provided must be observed.

The feed rate should be selected in such a-way that the resin is distributed as evenly as
possible in the matrix of the polyester needle fleece tube. The speed of the impregnation
process depends on the absorption and-penetration behaviour of the resin mixture. If the
resin distribution is noticeably uneven,then the liner must be conveyed through the roller
drive again with a narrower roller gap’if necessary.

The impregnated pipe liner shall be placed in a container with a biodegradable lubricant
immediately after passing through the rollers to reduce friction during subsequent
inversion and to avoid unnecessary temperature increase, whereby the pipe liner shall be
folded in such a way that no‘damage occurs to the PVC, PUR, SK, TPU or PP film.

The curing time and the temperature curve are to be recorded in the protocol according to
section 3.2.3.1 both for the inversion with closed end and for the inversion with open end.

3.2.3.6 Inverting the resin-impreghated polyester needlefelt hose
3.2.3.6.1 VARIANT 1: Pressurenversion by means of inversion drum and hot water curing (Annex 7)

After the impregnation process has been completed, tie the end of the hose liner together
with the control band ("liner head") and roll it into the inversion drum. For inversion, the still
open end of thethose liner must be passed through the inversion hose to be connected to
the inversion drum. This has to be done with the aid of a pull rope. The end of the hose liner
must be fastened to the previously mounted inversion nozzle or inversion bend by means of
clamps.

3.2.3.6.1.1 Inversion” with closed end (close-end method, system 11) Step 1:
Inversion by means of inversion drum
The.inversion nozzle or inversion bend is to be inserted with the hose liner end into the start
shaft or pipe opening and positioned at the beginning of the pipe to be rehabilitated, if
necessary on the PE protective liner (preliner). Then, depending on the diameter of the pipe
liner and the thickness of the wall, the inversion drum is to be fitted in Appendices 18 and 20
with the specified

76132.23 1.42.3-56/20
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pressure. The application of compressed air inverts the pipe liner. This inversion proéess
continues until it reaches the target manhole or inspection opening or the target pointcef the
wastewater pipe to be rehabilitated. Through this process, the resin-impregnated inner side
of the pipe liner either comes into contact with the inner side of the PE protective hose or
directly with the inner surface of the wastewater pipe to be rehabilitated. In this way, the
PVC, PUR, SK, TPU or PP film comes into contact with the side facing the wasté water.

Step 2: Hot water curing

The compressed air must be released slowly at the inversion drum while the pipe liner is
being filled with water in order to prevent an increase in the total pressure of the pipe liner.
The pipe liner must be completely filled with water via the heating system/unit to be
connected to the inversion drum, so that the positive contact with the inner surface of the
wastewater pipe to be rehabilitated is maintained. The hot water(generated in the heating
unit is to be pumped by means of a pump in the heating circuit’(Annex 7). The circulating
water is to be heated to a maximum of 80 °C in the flow. The supply and return temperatures
in the heating circuit as well as the temperature between the pipe liner and the inside of the
pipe to be rehabilitated (at the starting, intermediate and:farget points) shall be measured
and recorded in the invert (at the lowest point) during theéntire curing time. The curing times
according to Table 5 must be observed. After completion of the curing (heating phase), the
heating water and the pipe liner must be cooled down+to approx. +20 °C by adding cold tap
water. The water must be drained off after reaching:this temperature level. The curing times
of the pipe liners (Table 5) depend on the epoxy resin system used according to Section
2.1.2.1 and on the ambient temperatures. The ¢tring time and the applied pressure must be
measured and recorded during the entire curing time.

3.2.3.6.1.2 Inversion with open end (open-end methodZsystems 12 to 15) Step 1:
Inversion by means of inversion drum

If the rehabilitation is carried out from a;starting shaft or a pipe opening in the direction of an
inaccessible sewer, the length of the-pipe liner must be determined beforehand so that the
pipe liner does not protrude beyondthis end point. The end of the pipe liner must be sealed
with a Teflon tape or elastic rubbgr band before it is rolled into the inversion drum.

The liner sealed in this way must be rolled up in the inversion drum. Carry out the same
steps as described in section3.2.3.6.1.1 step 1.

At the end of the inversion‘process supported by compressed air, the Teflon or rubber band
is released and the pressure in the pipe liner escapes. The pipe liner is not yet applied to the
inner surface of the pipgeto be rehabilitated or to the PE protective hose previously installed.

The hose liner must be detached from the inversion nozzle or inversion bend. Roll a
calibration hose with connected heating hose and control tape into the inversion drum. The
other end of thiscalibration hose must be attached to the inversion nozzle or inversion bend.
Then invert the calibration hose with the same pressure level as mentioned in section
3.2.3.6.1.1 step 1. The calibration hose causes a positive fit of the pipe liner to the inner
surface of the pipe to be rehabilitated or to the PE protective hose.

Step 2: Hot water curing
Carry gut the same steps as described in section 3.2.3.6.1.1 step 2.

After-completion of the curing and cooling phase, drain the water and remove the calibration
hose.
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3.2.3.6.1.3 Inversion with open end and "Trelleborg Liner EndCap" (open-end process, Appendix 15) Step
1: Inversion using inversion drum

If the rehabilitation is carried out from a starting shaft or a pipe opening in the direction of an
inaccessible sewage collection channel, the liner length must be determined beféfehand so
that the liner does not protrude beyond this end point. The end of the pipe liner must be fitted
with the "Trelleborg Liner EndCap" before it is rolled into the inversion drum.

The liner sealed in this way must be rolled up in the inversion drum. Carfy out the same
steps as described in section 3.2.3.6.1.1 step 1.

At the end of the inversion process, which is supported by compressed air, the "Trelleborg
Liner EndCap" is released and the pressure in the pipe liner escapes. The liner is not yet
applied to the inner surface of the pipe to be rehabilitated or to the previously installed PE
protective hose.

The hose liner must be detached from the inversion nozzle or inversion bend. Roll a
calibration hose with connected heating hose and control tape  into the inversion drum. The
other end of this calibration hose must be attached to the inversion nozzle or inversion bend.
Then invert the calibration hose with the same pressure level as mentioned in section
3.2.3.6.1.1 step 1. The calibration hose causes a positive fit of the pipe liner to the inner
surface of the pipe to be rehabilitated or to the PE protective hose.

Step 2: Hot water curing
Carry out the same steps as described in section:3.2.3.6.1.1 step 2.

After completion of the curing and cooling phasg, drain the water and remove the calibration
hose.

3.2.3.6.2 VARIANT 2 and 3: Pressure inversion By means of inversion drum and steam curing
(systems 8 and 9)

3.2.3.6.2.1 Inverting with closed end and heated‘hose (appendix 8) (close-end method, appendix 11)
Step 1: Inversion by means of inversion drum
Carry out the same steps as described in section 3.2.3.6.1.1 step 1.

Instead of the tied end of the hose liner, a heating hose is to be attached to the hose liner
end and inverted with the haSe liner. The heating hose is to be connected to the service
window of the inversion drum.

Step 2: Steam curing

By means of compressed air, the corresponding curing pressure shall be kept constant via
the respective control'system according to annexes 19 and 20. The steam generator must
be started up andcconnected to the control system after the respective heating time. The
temperature must’be continuously increased by adding steam via the respective control
system. The steam/air mixture must be discharged via the start shaft or start point. The flow
must be contrdlled with the aid of a ball valve mounted on the inversion drum. Pressure and
temperaturé’must be kept constant. The maximum steam/air temperature of +100 °C must
not be exceeded.

The stéam/air mixing temperature as well as the temperature between the pipe liner and the
inside~of the wastewater pipe to be rehabilitated (at the starting and finishing point and
possibly at the existing intermediate shaft or pipe opening) must be measured and recorded
during the entire curing time. The curing temperatures are to be recorded between the
inverted pipe liner and the inside of the pipe surface.

The curing times according to Table 5 must be observed.
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After completion of the curing (heating phase), the pipe liner must be cooled with air to#20
°C pipe liner temperature.

The curing times of the pipe liners (Table 5) depend on the epoxy resin system used
according to section 2.1.2.1 and on the ambient temperatures. The curing time" and the
applied pressure must be measured and recorded during the entire curing time.

3.2.3.6.2.2Inverting with closed end and steam outlet valve (appendix 9) (close-end method, appendix 11)
Step 1: Inversion by means of inversion drum
Carry out the same steps as described in section 3.2.3.6.1.1 step 1.

Instead of the tied end of the hose liner, tie in the steam outlet valvefand connect it to the
control band of the inversion drum.

Step 2: Steam curing

By means of compressed air, the corresponding curing pressure is to be kept constant
according to system 19 and 20 via the respective control system. The steam generator must
be put into operation and connected to the control unit after the respective heating time. The
temperature shall be increased continuously by adding ¢he appropriate control unit. The
steam/air mixture must be discharged via the steam outlet' valve at the end of the hose liner.
The maximum steam/air temperature of +100 °C mustot be exceeded.

The steam/air mixing temperature as well as the temperature between the pipe liner and the
inside of the wastewater pipe to be rehabilitated (at'the start and finish point and possibly at
the existing intermediate shaft or pipe opening)-are to be measured and recorded in the
invert (at the lowest point) during the entire cufing time. The curing temperatures are to be
recorded between the inverted pipe liner and:the inside of the pipe surface.

The curing times according to Table 5 mustbe observed.

After completion of the curing (heating phase), the pipe liner must be cooled with air to +20
°C pipe liner temperature.

The curing times of the pipe liners (Table 5) depend on the epoxy resin system used
according to section 2.1.2.1 and-0on the ambient temperatures. The curing time and the
applied pressure must be measufed and recorded during the entire curing time.

3.2.3.6.2.3 Inverting with open end and heated hose (annex 8) (open-end method, annexes 12 to 15)
Step 1: Inversion by means of inversion drum
Carry out the same steps-as described in section 3.2.3.6.1.2 step 1.
Instead of the hose liner, connect the heating hose to the calibration hose. Step 2:
Steam ctring
Carry out the samesteps as described in section 3.2.3.6.2.1 step 2.

3.2.3.6.2.4 Inverting with gpen end and steam outlet valve (system 9) (open-end method, systems 12 to
15)

Step 1: Inversion by means of inversion drum
Carry out'the same steps as described in section 3.2.3.6.1.2 step 1.

Instead of the tied end of the calibration hose, tie in the steam outlet valve and connect it to
the ¢ontrol band of the inversion drum.
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Step 2: Steam curing
Carry out the same steps as described in section 3.2.3.6.2.2 step 2.

3.2.3.6.2.5 Inverting with open end and "Trelleborg Liner EndCap" and heated hose (open-end precedure,
Appendix 15)

Step 1: Inversion by means of inversion drum
Carry out the same steps as described in section 3.2.3.6.1.3 step 1.

Instead of the hose liner, the heated hose is to be connected to the "Trelleboerg Liner
EndCap".

Step 2: Steam curing
Carry out the same steps as described in section 3.2.3.6.2.1 step 2.

3.2.3.6.2.6 Inverting with open end and "Trelleborg Liner EndCap" and steam:outlet valve (open-end
process, Appendix 15)
Step 1: Inversion by means of inversion drum
Carry out the same steps as described in section 3.2.3.6.1 3 step 1.
Instead of the tied end of the "Trelleborg Liner EndCap", the steam release valve is to be
integrated and connected to the control belt of the inversion drum.
Step 2: Steam curing
Carry out the same steps as described in section 3;2.3.6.2.2 step 2.

3.2.3.6.3 VARIANT 4: "Water column" water inversion bycmeans of inversion framework and hot water
curing (Annex 10)
Step 1: Inversion by means of water gravity.
When installing a pipe liner with the "water column" process variant, the polyester needle
fleece hose must be inverted into the wastewater pipe to be rehabilitated by means of water
gravity. For this purpose, a scaffold“must be erected at the starting shaft or starting point.
The height of this scaffold mustcbe dimensioned according to the required hydrostatic
pressure and the shaft depth. An inversion pipe, which is related to the diameter of the
wastewater pipe to be rehabilitated, is to be inserted into the starting shaft or starting point.
The pipe liner is to be inserted through the inversion pipe, secured and inverted through the
retaining ring. Water must then be introduced. The hydrostatic pressure causes the inversion
of the pipe liner and the pasitive fit of the pipe liner in the wastewater pipe to be rehabilitated.
The corresponding invefsion pressures can be found in Appendices 19 and 20. Step
2: Hot water-curing
Carry out the same:steps as described in section 3.2.3.6.1.1 step 2.

3.2.3.6.4 Curing times

The curing time of the pipe liner (Table 5) depends on the epoxy resin system used
according to:Section 2.1.2.1 and on the ambient or process temperatures. The curing time
and the applied pressure must be recorded.
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Table 5: Curing times of the epoxy resin systems "Trelleborg Epoxy HC120 (A+B)" and
"Trelleborg Epoxy HC120+(A+B)".

Curing times in minutes Curing temperatures in °C
approx. 1,140 at+10 °C

approx. 90 at +60 °C with hot water circulation
approx. 45 at +80 °C with hot water circulation
approx. 45 at +80 °C with steam

The curing times (heating phase without cooling) begin when thextemperatures listed in
Table 5 are reached, measured between the inverted pipe liner and-the surface of the pipe to
be rehabilitated (at the starting, intermediate and target points) in the invert (at the lowest
point). In case of groundwater ingress or cold temperatures of the soil, the curing times must
be extended.

3.2.3.7 Final work

After curing, the inner pipe is to be cut off and removed from the respective shaft wall in the
start and target shafts using compressed air-driven cutting tools. In the intermediate shafts,
the upper half-shell of the resulting pipe must be removed until it reaches the bottom of the
shaft.

The pipe sections (circular rings) for the subsequent tests are to be taken from the support
pipes or support hoses that are also to be removed (see section 3.2.4.1).

When carrying out cutting work, the relevant accident prevention regulations must be
observed.

3.2.3.8 Reconnection of side inlets
Watertight reconnections of side inlets’ are to be carried out using repair or renovation
procedures for which general building inspectorate approvals with the associated type
approvals are valid. The reconnection of side inlets in open construction is also possible.

3.2.3.9 Shaft connection
Swelling tapes (auxiliary materials) (Annex 17) are to be used in the manhole connection area.
In the respective start and, if necessary, also in the target shaft, as well as in the
intermediate shafts, the protrusions (see also section 3.2.3.7 Final work) of the hardened

inner pipe to the end wall of the shaft (so-called mirror) and the transitions to the flow
channel in the start anétarget shaft must be made watertight.

Manhole connections are to be made watertight using swelling auxiliary tapes, which are to
be positioned ingthe area of the manhole connections before the PE protective hose
(preliner) is insefted.

In areas where swelling tapes (auxiliary tapes) cannot be used for structural reasons, the
watertight formation of the connection areas between the pipe liner and the shaft can also be
carried outin the following way after the pipe liner has cured:

a) Adjusting the transitions by means of reaction resin filler, for which a general building
approval is valid,

b) ‘Adjusting the transitions by means of mortar systems for which a general building
authority approval is valid,

c) GRP laminates for which a general building authority approval is valid,

d) Grouting with polyurethane (PU) or epoxy (EP) resins for which a general building
approval is valid,

e) Installation of hose liner end sleeves for which a general building authority approval is
valid.
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The proper execution of the watertight design of the transitions must be ensured.
3.2.3.10 Lettering in the shaft

The following inscription should be permanently and easily legible in the start or end-shaft of
the rehabilitation measure:

- Type of rehabilitation
- Designation of the line section
- Nominal width
- Composite wall thickness of the pipe liner
- Year of renovation

3.2.3.11 Final inspection and leak test
After completion of the work, the rehabilitated pipe section must be visually inspected. It
must be determined whether any material residues have been’removed and no hydraulically
detrimental folds are present.
After curing of the pipe liner, including the restoration of the side inlets, the tightness is to be
tested, if necessary including the manhole connection<@areas. This can also be done in
sections.
The tightness of the rehabilitated pipes must be tested using water method "W" (Annex 26)
or air method "L" according to DIN EN 161020-\When.{esting with air, the specifications in Table
3 of DIN EN 161020 test method LD for wet congcrete pipes and all other materials must be
observed. The rehabilitated side inlets can also‘be tested separately for watertightness using
suitable shut-off bladders or shut-off discs.

3.24 Tests on samples taken

3.24.1 General
Circular rings or segments shall be“taken from the cured circular pipe liners at the
construction site (sample certificate Annex 27). If it turns out that the test pieces are
unsuitable for the tests mentioned.in section 3.2.4.2 a), or if it is not possible to take samples
from circular rings or segments, . the following may be done
at |Side inlet hose liners up to DN 200 | Alternatively, a DSC analysis according to section
3.2.4.2 b) shall be carried out.
For the investigation of ‘the characteristic material properties by means of Differential
Scanning Calorimetry. (DSC), test specimens shall be taken from the support at the
construction site. The<sampling shall be carried out by means of core drilling. The diameter
of the sample shall be at least 2.5 cm.

3.2.4.2 Strength properties

a) Determinatign of strength properties after 3-point bending and long-term peak pressure
test
The bending E-modulus and the bending stress ot shall be determined on the specimens
taken.{with the composite wall thickness according to section 3.1.2.1.2).

In these tests, the short-term value, the 1-hour value and the 24-hour value of the flexural
modulus of elasticity as well as the short-term value of the flexural stress o shall be
recorded. During the test, it must also be determined whether the creep tendency is
maintained in accordance with DIN EN ISO 8%-221 gccording to the following relationship or
from diagrams 2 and 3:

20 DIN EN 1610Installation and testing of waste water pipes and sewers; German version
EN 1610:2015; Issue:2015-12
2 DIN EN ISO 899-2Plastics - Determination of creep behaviour - Part 2: Creep rupture flexure test at

Three-point load (ISO 899-2:2003); German version EN ISO 899-2:2003;
Publication:2003-10
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The creep tendency depends on the post-cross-linking of the resin and can thusﬁe taken

from diagrams 2 and 3, taking into account the sample age. §
Diagram 2: "Evaluation of the creep tendency as a function of the same%? age of the
"Trelleborg Epoxy HC120" resin system Q
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The creep slope determined in the test on the sample taken on site must not exceedihe
value of the creep slope from diagrams 2 and 3, depending on the age of the sample;

In addition, the bending modulus of elasticity and the bending stress om_shall be
determined on the cured pipe liner according to DIN EN ISO 11296-42 or DIN' EN ISO
1785 (three-point bending test), using curved test bars from the corresponding circular
profile, which shall have a minimum width of 50 mm in the axial direction./When testing
and calculating the modulus of elasticity, the support distance measured between the
support points of the test bar must be taken into account.

The determined short-term values of the Young's modulus and the bending stress o shall
be equal to or greater than the value given in clause 3.1.2.1.4 and.clause 3.1.2.1.2.

When changing the resin supplier, the short-time value, the 1-hour value and the 24-hour
value of the ring stiffness must also be determined on the circular rings taken. The ring
stiffness test shall be carried out according to the procedure<described in DIN 53769-322. The
creep tendency shall also be determined.

b) Determination of the strength properties by means of DSC-analysis
| for side inlet hose liner up to DN 200 |

If it is not possible to take samples from circular rings or segments, a DSC analysis can
be carried out alternatively on the samples taken.on site for side inlet hose liners up to
DN 200.

For this purpose, the following test procedure:must be followed:
1. Cutting through the drill core by means-of diamond cutting

2. Measurement of the composite wall thickness of the load-bearing laminate at three points

3. Qualitative assessment of the lamingte in the area of the saw cut according to DIN
18820-323 ' section 5.2

4. Removal of the sample piece for DSC analysis from the laminate

5. DSC analysis according to DIN EN ISO 11357224 Half-step height method

6. Evaluation of the results according to section 10 of DIN EN ISO 11357224
Waterproofness of the samples
The watertightness of the~cured pipe liner can be tested either on a pipe liner section
(circular ring) without film“coating or on test pieces taken from the cured pipe liner without

film coating. For the test; the film coating of the liner section or the test piece must either be
removed or perforated.”The laminate must not be damaged in the process.

The test on test pieces can be carried out either with overpressure or underpressure of 0.5
bar each.

For the negative pressure test, the sample must be impacted with water on one side. At a
negative pressure of 0.5 bar, no water leakage must be visible on the unpressurised side of
the sample/during a test period of 30 minutes.

When testing by means of overpressure, apply a water pressure of 0.5 bar for 30 minutes.
Also with this method, no water leakage must be visible on the unimpacted side of the
sample.

DIN 53769-3Testing of pipelines made of glass-fibre reinforced plastics; short-time and
Long-term crushing test on pipes; Edition:1988-11
DIN 18820-3Laminates of textile glass reinforced unsaturated polyester and phenacrylate

for load-bearing components (GF-UP, GF-PHA); protective measures for the load-
bearing laminate; Ausgabe:1991-03

DIN EN ISO 11357-2Plastics - Differential dynamic thermal analysis (DSC) - Part 2: Determination of

Glass transition temperature and glass transition step height (ISO 11357-2: 2013),
German version EN ISO 11357-2:2014; Issue:2014-07.
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Wall thicknesses and wall construction

The wall structure according to section 3.1.2.1.1 is to be checked on cut surfaces, e.gusing
a light microscope with approx. 10x magnification. In particular, the design wall thickness
and composite wall thickness as well as the thickness of the pure resin layer or wear layer
shall be checked. In addition, the average area of any voids must be checked according to
DIN EN ISQO 782225,

Physical characteristics of the cured pipe liner

The characteristic values specified in section 3.1.2.1.2 shall be checked on the samples
taken.

Declaration of conformity on the executed renovation measure

Confirmation of the conformity of the executed remediation measure with the provisions of
the general design approval covered by this notice shall becprovided by the executing
company with a declaration of conformity based on the specifications in Tables 6 and 7. The
declaration of conformity shall be accompanied by documents on the properties of the
process components according to section 2.1.2 and the;fesults of the tests according to
Tables 6 and 7.

The head of the remediation measure or a competent’representative of the head must be
present on the construction site during the execution:of the remediation. He shall ensure that
the work is carried out properly in accordance with*the provisions of Section 3.2 and shall in
particular carry out or arrange for the tests in agcordance with Table 6 and arrange for the
tests in accordance with Table 7. For the testsanentioned in Table 7, samples according to
3.2.3.3 shall be taken from the described sample tubes. The number and scope of the
determinations carried out are minimum requirements.

The tests on test specimens according ta-Table 7 are to be carried out by a monitoring body
recognised by the building authorities”(see List of Testing, Monitoring and Certification
Bodies according to the State Building)Regulations, Part V, No. 9).

Once every six months, the sampling of a pipe liner of an executed remediation measure
shall be carried out by the aforeméntioned monitoring body. In addition, the monitoring body
must check the documentation-of the work carried out in accordance with Table 6 of the
remediation measure.

Table 6: "In-process audits

Subject of the examination Type of requirement Frequency

according to section 3.2.3.1

Visual inspection ofthe pipe and DWA-M 49216

Before any renovation

according to section 3.2.3.11

and DWA-M 149-216 After each renovation

Visual inspection of the pipe

Equipment according to section 3.2.2

Labelling;of the containers of the | according to sections 2.2.3

remediation components and 3.2.3.2

Air-or water tightness according to section 3.2.3.11 | every construction site

Resin mixture, resin quantity and | Mixing protocol
curing behaviour per hose according to
section 3.2.3.5

Curing temperature and

L9 according to section 3.2.3.6.4
curing time

DIN EN ISO 7822Textile glass reinforced plastics - Determination of the amount of voids present
- Loss on ignition, mechanical decomposition and statistical evaluation methods (ISO
7822:1990); German version EN ISO 7822:1999; Publication:2000-01
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Subject of the examination

Type of requirement

Frequency

Short-time bending modulus E,

creep tendency on pipe
sections or on circular rings

short-time bending stress o and

according to sections 3.2.4.1
and 3.2.4.2 a)

Density
of the sample without preliner
and without coating foil

according to the
Sections 3.1.2.1.2 and
3.24.5

Watertightness of

the sample of

variants a) to e)

without preliner and without
PVC-,

PP, SK, PUR or TPU film

according to sections 2.1.2 1
and 3.2.4.3

évery construction site, at
least every second pipe
liner

Wall thicknesses and wall
construction

according to section’3.2.4.4

Checking the glass transition
temperature te1and tez2 by
means of DSC analysis * for
side inlet hose liners up to DN
200

according to thé
Sections 3.1:2:1.3 and
3.2.4.2b)

(alternative)

Resin identity by
means of IR
spectroscopy

according to section 2.1.2.

with each change of resin
supplier with declaration of
the resins

Short-term E-module
(short-term annular stiffness)
and creep tendency on pipe

according to the
Sections 3.1.2.1.2 and

with each change of resin
supplier with declaration of

according to section 3.2.4.2 a)

sections or 3.2.4.2 a) the resins

-cuttings

Creep if the short-term limit

on pipe sections or. specified in section
-cuttings 3.1.2.1.4 is not reached.

E-module and at least 1 x
hose liner per half year

* If compliance with the glass transition temperatures Tg; and Tg, specified in section 3.1.2.1.3 has been verified on
the samples taken on site by means of DSC analysis, this shall also be deemed to be proof of compliance with
the physical characteristic values of the cured polyester fibre/resin composite specified in section 3.1.2.1.2.

Thetest results shall be recorded and evaluated; they shall be submitted to Deutsches

Institut fir Bautechnik on request.

Ronny-Schmidt
Head of Unit
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Schlauchlinerquerschnitte

1 Altrohr

2 Preliner

3 Ausgeharteter impragnierter DrainLiner, MainLiner, ProLiner, MultiFlexLiner‘und UltraFlexLiner
4a DrainLiner DN100 — DN 600 PVC-Beschichtung Dické 0,40 — 0,60 mm

4b MainLiner DN150 — DN 600 PP-Beschichtung @icke 0,30 — 0,60 mm

4c ProLiner DN100 - DN 600 PP—Beschichtung\_\\“‘_ Dicke 0,30 — 0,60 mm

4d MultiFlexLiner DN100 —= DN 250 PUR-Beschic’}:g?Eg Dicke 0,20 = 0,25mm

4e UltraFlexLiner DN100 — DN 250 Silikon-Beschichtung Dicke 0,45 — 0,75 mm

4f UltraFlexLiner DN100 — DN 250 TPU-Beschichtung Dicke 0,15 — 0,25 mm

Die Beschichtung der Varianten 4a bis 4f dienen als(Einbringhilfe des Schlachliners.

~

1 ’:\'\
f— - v — —— — . — i [—1 —
R o g I e L N N O ., ., ., O
2 - s o S et e
A 2 T e e o s s o e e s e O e
3 Jeretastaser R ooy
4
RS
Baupredukte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
400 bis DN 600 Anlage 1

Schlauchlinerquerschnitte
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Tabelle A: Trelleborg DrainLiner PVC, Eigenschaften vor dem Einbau
Schlauchliner Schlauchliner Schlauchliner
- y Gesaml- Gesamt- Gesaml~
Nenndurch- Einpau- Rohwand- Flacr:;gaimcht Gewicht Gewicht Gewicht Maximale
messer wanddicke dicke Beschichtung) inkl. Naht / inkl. Naht / inkl. Naht / Abweichung
a Beschichtung Beschichtung Beschichtung
300 pm 500 pm 600 pm

DN mm mm a/m2 a/ifm a/lfm g/lfm +-%
100 3,0 >3,0 790 368 425 453 15
100 3,5 >3,5 1040 439 495 523 15
100 45 >45 1170 475 532 560 15
125 3,0 >3,0 790 445 516 551 15
125 3,5 >3,5 1040 533 604 639 15
125 4,5 >45 1170 579 650 685 15
150 3,0 >3.0 790 522 607 649 15
150 3,5 >3.5 1040 628 713 755 15
150 4,5 >4.5 1170 683 768 810 15
150 6,0 >6,0 1580 857 942 984 15
200 3,0 >3,0 790 676 789 846 15
200 35 >3,5 1040 817 930 987 15
200 4,5 >4.5 1170 891 1004 1060 15
200 6,0 >6,0 1580 1123 1236 1292 15
225 3,0 >3,0 790 753 880 944 15
225 3,5 >3.5 1040 992 1039 1103 15
225 4,5 >4.5 1170 995 1122 1185 15
225 6,0 >6,0 1580 1255 1383 1446 15
250 3,0 >3,0 790 830 971 1042 15
250 3,5 >3,5 1040 1007 1148 1219 15
250 4,5 >4,5 1170 1099 1240 1311 15
250 6,0 >6,0 1580 1388 1530 1600 15
300 3,0 >3,0 790 984 1154 1238 15
300 35 >3,5 1040 1196 1366 1450 15
300 45 >4 5 1170 1306 1476 1561 156
300 6,0 >6,0 1580 1654 1823 1908 15
300 7,5 >7,5 2000 2010 2180 2265 15
300 9,0 >9.0 2380 2332 2502 2586 15
300 10,5 >10,5 2780 2671 2841 2926 15
300 12,0 >12,0 3190 3019 3188 3273 15
350 3.0 >3,0 790 1138 1336 1435 15
350 35 >3.5 1040 1385 1583 1682 15
350 45 >45 1170 1514 1712 1811 15
350 6,0 >6,0 1580 1920 2117 2216 15
350 75 >75 2000 2335 2533 2632 15
350 9,0 =9.0 2380 2711 2909 3008 15
350 10,5 >10,5 2780 3106 3304 3403 15
350 12,0 >12,0 3190 3512 3710 3809 15
400 4,5 >4.5 1170 1722 1948 2061 15
400 6,0 >6,0 1580 2185 2411 2524 15
400 7,5 >7.5 2000 2660 2886 3000 15
400 9,0 >9.0 2380 3089 3316 3429 15
400 105 >10,5 2780 3542 3768 3881 16
400 12,0 >12,0 3190 4005 4231 4344 15
450 6,0 >6,0 1580 2451 2705 2832 15
450 7,5 >7.5 2000 2985 3240 3367 15
450 9.0 >9.0 2380 3468 3722 3850 15

Baupredukte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg

Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN

100 bis DN 600 Anlage 2

Tabelle A : Drainliner, Eigenschaften vor dem Einbau
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Tabelle B: Trelleborg ProLiner PP, Eigenschaften vor dem Einbau
Schlauchliner Schaluchliner Schiauchiner I
Nenndurch-| Einbau- Rohwand- | Flichengewicht (o. Gesamigewicht / Gesamtgewicht | Gesamigewicht/ O Maximale
messer | wanddicke | dicke Beschichtung) | Beschichiung 300 um | Beschichtung 500 um | Beschichtung 606 um | Abweichung

DN mm mm gim’ Ilm gim m () i Y
100 E =30 650 303 360 388 15
100 4,5 >4,5 800 ara 431 459 15
125 3 >3.0 850 ari 441 Qar? 15
125 45 =45 900 459 530 Y 565 15
150 3 »3,0 650 438 522 Q 565 15
150 45 >4.5 800 544 628 ES 671 15
150 [ »6.0 1200 &M 756 o 768 15
200 a >3,0 650 572 685 Q 742 15
200 45 >4,5 900 713 826 - 883 15
200 8 26,0 1200 883 008 1052 15
225 a >3,0 650 £30 766~ 830 15
225 45 »4.5 900 798 925 989 15
225 8 >6,0 1200 589 16 1180 15
250 3 >3.0 650 706 84T 818 15
250 45 >4.5 900 883 U1024 1095 15
250 6 >6,0 1200 1085 ¢ 1236 1307 15
300 3 >3.0 650 840 1010 1095 15
a00 45 »>4.5 apo 1052 1222 1307 15
300 [ »6,0 1200 1307 N 1476 1561 15
300 1.5 >7.5 1500 1561 1731 1815 15
300 [ >80 1800 1815 _ 1985 2070 15
300 105 >10.5 2100 2070 ¢,° 2239 2324 15
300 12 =120 2400 2328, 2494 2578 15
350 a =30 650 &5 1172 1271 15
350 45 >45 a0 o222 1420 1518 15
350 [} >6,0 1200 ) 1519 1718 1815 15
350 1.5 >7.5 1500 1815 2013 2112 15
350 g >8.0 1800 € 2112 2310 2409 15
350 10,5 >10,5 2400 > 2409 2607 2706 15
350 12 >12.0 2400 -3 2706 2903 3002 15
400 45 >4.5 900 [72) 1391 1618 1731 15
400 6 >6.0 1200 . — 1731 1957 2070 15
400 15 >75 1500 & 2070 2296 2409 15
400 9 >80 1800 2408 2635 2748 15
400 105 >10,5 210 2748 2974 3087 15
400 12 >120 (2400 3087 3313 3426 15
450 ] >6.0 1200 1943 2197 2324 15
450 75 >7.5 . 1500 2324 2578 2708 15
450 ] >80 O 1800 2706 2960 3087 15
450 10,5 >105 K 2100 3087 a3 3469 15
450 12 >12.0 - 2400 3469 3723 3350 15
450 15 2150 3000 4232 4486 4613 15
500 9 >90 1800 3002 3285 3426 15
500 10,5 >10.5 2100 3428 3709 3850 15
500 12 3%2.0 2400 3850 4133 4274 15
500 15 V>15.0 3000 4668 4681 5122 15
500 18 @ =180 3600 5546 5828 5970 15
G500 2 «1 >80 1800 3566 36935 4104 15
800 10,6 >10.5 2100 4104 4444 4813 15
600 12 >12.0 2400 4613 4852 5122 15
600 35 >15,0 3000 5630 5970 5139 15
500 o 18 >18,0 3600 6648 60987 7157 15
800 ST »21.0 4200 7665 8004 B174 15

Bauprqéukte und deren Verwendung zur Ausfuhrung von Schlauchlinern mit der Bezeichnung

"Trelleborg DrainLiner Verfahren" und den Harzsystemen 'Trelleborg Epoxy HC120" und "Trelleborg

Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN

100 bis DN 600 Anlage 3

Tabelle B : Trelleborg ProLiner, Eigenschaften vor dem Einbau

Z729200.23 1.42.3-56/20
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Tabelle C: MultiFlexLiner mit 9% UntermaR, Eigenschaften vor dem Einbau

Schlauchliner
Gesamt-gewicht
Nenndurch- | Einbau- Rohwand- | Fldchengewicht inkl. Naht und Maximale
messer | wanddicke dicke (0. Beschichtung) | Beschichtung | Abweichung
DN mm mm g/m? g/lfm %
100 3 >3,0 416 198 15
125 3 >3,0 416 244 15
150 3 >3,0 416 290 15
200 3 >3,0 416 381 15
225 3 >3,0 416 427 15
250 3 >3,0 416 473 15

Tabelle D: MultiFlexLiner mit 18% UntermaR, Eigenschaften vor dem Einbau

Schlauchliner
Gesamt-gewicht
Nenndurch- | Einbau- Rohwand- | Fléachengewicht inkl. Naht und Maximale
messer | wanddicke dicke (0. Beschichtung) | Beschichtung | Abweichung |
DN mm mm g/m? g/lfm +- %
100 3 >3,0 416 180 15
125 3 >3,0 416 221 15
150 3 >3,0 416 263 15
200 3 >3,0 416 345 15
225 3 >3,0 4186 386 15
250 3 >3,0 416 428 15

Baupredukte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
100 bis DN 600 Anlage 4

Trelleborg MultiFlexLiner mit 9% und 18% UntermaR | Eigenschaften vor dem Einbau

Z729200.23 1.42.3-56/20
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Tabelle E: UltraFlexLiner TPU, Eigenschaften vor dem Einbau

Schlauchliner
Gesamt-gewicht
Nenndurch- | Einbau- Rohwand- | Fldchengewicht inkl. Naht und Maximale
messer | wanddicke stirke (0. Beschichtung) | Beschichtung | Abweichung
DN mm mm g/m? g/lfm %
100 >4,0 >5,0 800 270 15
125 >4.0 >5,0 800 337 15
150 >4.0 >50 800 433 15
200 >4,0 >5,0 800 574 15
225 >4,0 >5,0 800 607 15
250 >4,0 >5,0 800 675 15

Tabelle F: UltraFlexLiner Silikon, Eigenschaften vor dem Einbau (bei 10% UntermaR)

Schlauchliner
Gesamt-gewicht
Nenndurch- | Einbau- | Rohwand- | Flachengewicht inkl. Naht und Maximale
messer | wanddicke dicke {0. Beschichtung) | Beschichtung | Abweichung |

DN mm mm g/m? g/lfm +-%

100 >4,0 >5,0 800 481 15

125 >4,0 >5;0 800 601 15

150 >4.0 =>5,0 800 721 15

200 >4.0 >5,0 800 961 15

225 >4.0 >5,0 800 1081 15

250 >4.0 >5,0 800 1202 15
Baupredukte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
100 bis DN 600 Anlage 5

UltraFlexLiner mit Silikon oder TPU Beschichtung | Eigenschaften vor dem Einbau

Z729200.23 1.42.3-56/20
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fir
Bautechnik

! &n2
60 8,0 1050 054 g
7.0 7.0 1130 1011 §“ 17
80 580 1300 131 Q)é\ 1237
2.0 0.0 1530 1204 S 1w
40 *40 850 208 Q)(b 933
&0 80 1050 me QO 1272
70 570 1130 123 > 1340
80 >80 1300 1357 é”\\ 1424
80 80 1520 1 1620
40 *40 o 1088
80 a0 1050 Sam 1424
70 7.0 1130 QQ? 1415 1584
80 >80 1300 N 1732
80 00 1530 > 1811 1959
40 40 850 é\q’ 1074 1244
8.0 80 1080 @ 1627 1658
70 7.0 11205 1817 1787
50 580 1@ 1810 1678
80 =40 @%m 2070 2%
10,0 *>100 9 1m0 2262 2432
80 0 S 1080 1000 2121
70 70 1m0 2022 22
80 1300 2262 2474
80 380 1530 2557 2780
100 \§>m.u 1700 2828 3040
80 O 380 1050 2200 2545
W 10 1130 2428 2680
B0 280 1300 714 2080
00 00 1620 3108 3350
100  >100 1700 3303 3647
120 >120 2100 4072 4228

Bauprggﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

“Tre@borg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HCG120" und "Trelleborg

;§&y HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
0 bis DN 600

e 4

Trelleborg MainLiner | Eigenschaften vor dem Einbau

Anlage 6

Z729200.23

1.42.3-56/20
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3

N\

Q

N
&
Variante 1 : Warmwasseraushartung mit Zirkulation | Systemiibersicht \AQ’
)
Pos. Beschroibung N | S
ool S Y cam—
1 HeiRwasser-Generator 6 Kalhvassar-Rﬁckfﬂhrla'&ﬁg
2 2 )
Zirkulations-Flachschlauch HeiRwasser . o &
2 bzw. Schubschlauch K Wa:s_servmmgur:%\
Zirkulations| '@?ﬁos hlauch b
i A Irkulationsieing caugscnia ZW.
3 Inversionstrommel oder Inversions-druckschleuse 8 Schubschlauéh
@

4  Luftversorgung 9 .:'Schiemﬁiﬁei

HeilRwasser-Zufuhrieitung erkg@aonspumpe
@

)
<b‘b

Bauprggﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

"Tre@borg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg

sg&y HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
0

bis DN 600 Anlage 7
-

Variante 1 | Warmwasseraushértung mit Zirkulation

Z729200.23 1.42.3-56/20
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No. Z-42.3-468 of 24 March 2023 Bautechn‘i‘; N
&
QQ
Ne)
&
Variante 2 : Dampfaushéartung mit Heizschlauch | Systemiibersicht \AQ’
;\\Q
Pos. Beschreibung Qo
@‘Zr
1 Dampferzeuger >
2 Steuerband o
3 Inversionstrommel oder Inversionsdruckschleuse N
-4 Luftversorgung S
5 Dampf / Luft-Zufiihreitung Q§”
6 Dampfleitung N
7 Dampf-Telemetrie-Anlage X
8 Heizschlauch &&‘
9 Schlauchliner &
10 Inversionsschlauch dampfbestandig N
11 Temperatur-Messgerat Q)é\
12 Temperaturmessstelle in der Sohle der Leitung
13 Dampf-Auslassschlauch 2%

@

Bauprqgﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

"Tre@\borg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
y HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN

E
fbgﬁﬂs DN 600

Variante 2 | Dampaushértung mit Heizschlauch

Anlage 8

Z

29200.23

1.42.3-56/20
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No. Z-42.3-468 of 24 March 2023 Bautechn‘i‘lz Qf(b
&
Ne)
&
Variante 3: Dampfaushéartung mit Dampfauslassventil | Systemiibersicht \AQ’
O
Pos. Beschreibung QO
@‘b
1 Dampferzeuger >
2 Steuerband @O
3 Inversionstrommel oder Inversionsdruckschleuse N
-4 Luftversorgung S
5 Dampf / Luft-Zufiihdeitung Q§”
6 Dampfleitung N
7 Dampf-Telemetrie-Anlage &
8 Dampfauslassventil ,§’
9 Schlauchliner &
10 Temperatur-Messgerat QS
1" Temperaturmessstelle in der Sohle der Le@g

@

.;{sf'-i iy

Lo 2

Bauprggﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

"Tre@borg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg

;g&y HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
0

bis DN 600

Variante 3 | Dampfaushédrtung mit Dampfauslassventil

Anlage 9

Z729200.23

1.42.3-56/20
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No. Z-42.3-468 of 24 March 2023 Bautechn‘l.‘lz Qf(b
N
Q
S
&
Variante 4. Wasserinversion (Wassersdule) mit Warmwasseraushartung | \AQ’
Systemiibersicht L
;\\Q
(¢)
A <
Pos. Beschreibung @’D
Q
%3
1 HeiRwasser Generator @O
2 Zirkulations(flach-)schlauch HeiBwasser N
3 Inversionsrohr &5\
4 Zirkulationsleitung Saugschlauch Riickfuhrleitung Q§\
& Schlauchliner oi\\
6 Zirkulationspumpe O
7 Wasserversorgung ,QQQ"
8 Steuerband &
9 Temperatur-Messgerat QQ\
10 Temperaturmessstelle in der Sohle der Lg\ g
)
%(b

@

rmaney R TR e i g T e nrrma e

dl s e

Bauprggﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

"Tre@borg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
,g,ggibis DN 600 Anlage 10

Variante 4 | Wasserinversion mit Warmwasser-Aushértung

Z729200.23 1.42.3-56/20
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Q

o |
~ o e e B

T et B WL ] | l‘—', — L

e == S T ———

Inversion des chqfaucliers zusammen mit Heizschlauch

Wannwassgﬁushﬁrtung: Medium wird zum Schlauchlinerkopf gefiihrt und strémt im Schlauchliner zuriick.
Alternativ: Mit Dampfauslassventil stromt das Dampf-/Luft-Gemisch in Inversionsrichtung und tritt am
Q@ Schlauchlinerkopf aus

Baupr(gﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
org DrainLiner Verfahren" und den Harzsystemen '"Trelleborg Epoxy HC120" und "Trelleborg

(bg&y HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN

L bis DN 600 Anlage 11

Sanierung mit geschlossenem Ende (Closed End)

Z729200.23 1.42.3-56/20



General technical approval/ General Deutsches
type approval Institut
No. Z-42.3-468 of 24 March 2023

=

fiir
Bautechnik

Warmaushartung mit Zirkulation / Dampfauslassventil
Offenes Ende - Kalibrierschlauch nachtréglich (Teil 1)

und am Startpunkt positionieren

Bauprggﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
"Tre@borg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
,bggibis DN 600

Sanierung mit offenem Ende (Open End) und nachtréglichem Inversieren des
Kalibrierschlauchs (Teil 1 von 2)

Anlage 12

Z729200.23

1.42.3-56/20
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N\
Q
S
&
Warmaushartung mit Zirkulation / Dampfauslassventil \AQ’
Offenes Ende - Kalibrierschlauch nachtréglich (Teil 2) L
O
N
o

¥

~ l W = .
PR L W T I — ‘_‘.' = L) -
~ e _:"““' N — o ——— =

Kalibrierschlauch in den Schlauchllnenﬁ\versieren
Fiir Zirkulation den Heizschlauch mit mvar§2¢l?an andernfalls das
Dampfauslassventil an den Kallbrlersch[ chkopf einbinden

™ ey S ——

T i W Nl T ) l h‘; T

-
 ——

= -

5
Q}% Aushirtung mit Kalibrierschlauch:
HeiBes Medium wird zu’m Schlauchlinerkopf gefiihrt und strémt im Schlauchliner zuriick.
fb

I e =S

& Alternativ:
Mit Damﬁuslassventil stromt das Dampf-/Luftgemisch in Inversionsrichtung
Qq) und tritt am Schlauchlinerkopf aus
)
®§
\s‘@
Qo
N
0
N
<0

Bauprggﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

"Tre@borg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg

sg&y HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
0

Sanierung mit offenem Ende (Open End) und nachtréglichem Inversieren des
Kalibrierschlauchs (Teil 2 von 2)

bis DN 600 Anlage 13

Z729200.23

1.42.3-56/20
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No. Z-42.3-468 of 24 March 2023 Basitechritk Q)A(b
N\
Q

; ok : &
Warmaushartung mit Zirkulation / Wasser oder Dampf D
Offenes Ende — Kalibrierschlauch gleichzeitig L
O;\\O)

. E

i Wy AW | (S i \ '—-‘, et

e —— e e - £ == — - =

Invion es Sch&ch!inars zusammen mit Kalibrierschlauch

xS Aushértung mit Kalibrierschlauch:
Hqikas Medium wird zum Schlauchlinerkopf gefiihrt und strémt im Schlauchliner zuriick.
(béﬁemativ: Mit Dampfauslassventil stromt das Dampf-/Luftgemisch in Inversionsrichtung
N durch den Schlauchliner und tritt am Schlauchlinerkoof aus

e 4

Baupr(gﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

"Tre@borg DrainLiner Verfahren" und den Harzsystemen 'Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN

L 0 bis DN 600 Anlage 14

Sanierung mit offenem Ende (Open End) und gleichzeitigem Inversieren des
Kalibrierschlauchs

Z729200.23 1.42.3-56/20
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N\
Q
. AL T . &
Warmaushartung mit Zirkulation / Dampfauslassventil D
Offenes Ende — mit Liner EndCap L
6'\\0)

f"‘vw;?.r;;- ‘

‘;l?— \
. . "~
Q
@

Q

_I -

—~ i

Positionierung des Schlauchliners rmt eingeklebtem LlQr ErldCa am Startpunkt.

I e

il ' |

Q
Inversion dés Schlauchliners mit Liner EndCap

P a1 g l ; . — '.“"'

E— B ——
-,

S Aushirtung it Liner EndCap:
H(Bes Medium wird zum Schlauchlinerkopf gefiihrt und strémt im Schlauchliner zuriick.
@temativ Mit Dampfauslassventil stromt das Dampf-/Luftgemisch in Inversionsrichtung

<& durch den Schlauchliner und tritt am Schlauchlinerkopf aus
Bauprngkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

org DrainLiner Verfahren" und den Harzsystemen 'Trelleborg Epoxy HC120" und "Trelleborg

,bgﬁy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN

L 0 bis DN 600 Anlage 15

Sanierung mit offenem Ende (Open End) und gleichzeitigem Inversieren des
Kalibrierschlauchs

Z729200.23 1.42.3-56/20
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Anhéangeraufbau | Systemiibersicht

Schlauchliners

Platz zum Abwickeln des Vakuumanlage

\

N\

Impragniertisch

mit Walzanlage___‘___

Lagerflache
_—-""'-F"-.-

Arbeitsflache

zum Dosieren
und Mischen

des Harzes

| Lager-/
Arbeitsflache

Baupredukte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN

100 bis DN 600 Anlage 16
Trelleborg DrainLiner Verfahren | Anhdngeraufbau
Z729200.23 1.42.3-56/20
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Schachtanbindung

Option 1 Option 2

1 Altrohr 1 Altrohr )

2 Preliner (PE-Schutzschlauch) 2 Preliner (PE-Schutzschlauchy

3 Impragnierter Polyester Nadelvliesschlauch 3 Impragnierter Polyester Nadelvliesschlauch
(Schlauchliner) (Schlauchliner) ’

4 Quellband 4 LinerEndSeal

5 Abdichtung mit Mértel

Zwischenschacht Endschacht

Baupredukte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung

"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
100 bis DN 600 Anlage 17

Trelleborg DrainLiner Verfahren| Schachtanbindung

Z729200.23 1.42.3-56/20
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Harzsystem Trelleborg Epoxy HC 120 und Trelleborg HC120+

Inversions-, Aushértedriicke und Harzmenge fiir MultiFlexLiner 9% UntermaR

Nennweite Wanddicke Einbau- und Ha5 (Of’} 5

Schlauchliner Aushértedruck k@e g
mm mm bar Liter /m
100 3 0,3 1,02
125 3 0,4 1,27
150 3 0,1 1,53
200 3 0,2 2,04
225 3 0,2 2,29
250 3 0,2 2,68

Inversions-, Aushéartedriicke und Harzmenge fiir MultiFlexLiner 18% UntermaR

Nennweite ~ | Einbau- und
Schlauchliner | " 2N9%Cke | Ayshartedruck | HaZmenge
R mm bar Liter /m
125 3 0.3 115
150 3 0,3 134
200 3 0.3 183
225 3 0.2 206
250 3 0,2 2 42

Baupredukte und deren Verwendung zur Ausflhrung von Schlauchlinern mit der Bezeichnung

"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
100 bis DN 600 Anlage 18

Inversions-, Aushirtedriicke und Harzmenge fiir MultiFlexLiner

729200.23 1.42.3-56/20
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Harzsystem Trelleborg Epoxy HC 120 und Trelleborg HC120+

Inversions-, Aushdértedriicke und Harzmenge fiir UltraFlexLiner Silikon

Nennweite Rohrdurch 3 3 S
Seebse i shiesic Wanddicke | Einbaudruck | Aushartedruck Cgbrzmenge
mm mm cm bar bar . Liter /m
100 45 0,40 0.30
100 125 3,7 0,50 0,40 1,80
150 3.0 0,60 0,60
125 45 0,30 0:25
12 150 3.0 0.40 70,40 1,01
150 45 0,25 0,25
B9 200 3.0 030 | < 030 s
200 45 020 .4 0,20
200 225 3,7 0.20 o 0,20 256
250 3,0 0,257 0,25
225 45 0,20 0,20
225 250 a7 0:20 0,20 2,92
250 250 45 0,20 0,15 3,36

Inversions-, Aushértedriicke und Harzmenge fiir UltraFlexLiner TPU

N
Nennweite Rohrdurch ; :
Sahimnahlinan fresser Warr,gl‘%ke Einbaudruck | Aushartedruck | Harzmenge
mm mm . cm bar bar Liter /m

100 45 0,40 0,30

100 125 3,7 0,50 0,40 1,80
150 3,0 0,60 0,60
125 ] 45 0,30 0,25

152 1500 3.0 0.40 0.40 A
150 45 0,25 0,25

i 500 3.0 0,30 0,30 130
<7200 4.5 0,20 0,20

200 | 225 T 0,20 0,20 2,56
o 250 3,0 0,25 0,25
225 4.5 0,20 0,20

9 250 3,7 0,20 0,20 2,92

250" 250 45 0,20 0,15 3,36

Baupredukte und deren Verwendung zur Ausflhrung von Schlauchlinern mit der Bezeichnung

"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
100 bis DN 600 Anlage 19

Inversions-, Aushirtedriicke und Harzmenge fiir UltraFlexLiner Silikon und TPU
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Inversions-, Aushéartedriicke und Harzmenge Trelleborg DrainLiner / ProLiner +
MainLiner (MainLiner ab DN 150)
min.. min..
Durchmesser Wanddicke min_ A Aushartedruck | Aushartedruck M Harzmenge
Inversionsdruck | Inversiondruck y Aushartedruck
bei 10 °C bei 80 °C o
7 | Gallon
s:@ (us) /
mm | inch | mm | inch | bar | psi | bar | psi | bar | psi | bar | psi. |’ bar | psi |Liter/m| feet
100 4 3 012 | 032 46 112 16,2 040 | 58 0,27 39 0,45 85 104 | 008
100 4 45 018 | 048 7.0 168 | 244 | 060 | 88 0,40 X 0,67 97 156 | 0,13
125 5 3 012 | 032 4.6 112 16,2 0,40 58 021 |O39 0,45 65 (S| 0,10
125 5 45 018 | 048 7.0 168 | 244 | 060 | 88 040 58 0,67 8.7 195 | 016
150 8 3 0,12 | 032 46 112 162 | 040 | 58 02| 39 | 045 65 156 | 013
150 8 45 018 | D48 7.0 1,68 244 060 | 88 040 58 0,67 87 2,34 0,19
150 6 6 0.24 0,64 9.3 224 325 081 | 117 é@jﬂ, 78 0,90 130 312 0,25
200 8 a3 012 | 024 35 088 128 032 | 46 021 31 0,35 51 2,08 0,17
200 8 45 0,18 0,40 58 1,28 12 6 046 | 64 031 45 0,51 7.4 giel| 025
200 3 6 0,24 048 7.0 168 244 060 | €B 0,40 58 0,67 8,7 4,15 0,33
295 9 <] 0,12 0,24 35 0,88 128 032 {046 021 21 0,35 51 |EAes 0,19
295 9 45 018 | 040 538 128 | 186 | 0468 67 0,31 45 051 | 74 | 350 | o028
225 ) 6 024 | 048 7.0 1,68 24,4 D,@' | 88 0,40 58 0,67 97 4,67 0,38
250 10 45 018 0,32 4.8 0,96 138 [\@85 ] 50 0,23 33 0,38 56 39 0,31
250 10 6 024 | 040 58 136 197 1&'00,49 i 71 |BOES 47 0,54 79 52 0,42
250 10 9 035 | D56 81 200 290 072 | 104 048 7.0 0,80 116 78 0,63
300 12 6 024 | 032 46 1,12 162 |[Lb40 | 58 0,27 39 0,45 65 63 0,51
300 12 9 035 | D48 7.0 168 | @44 | ogo | 88 0,40 5.8 0,67 9.7 9.4 0,76
300 12 12 0,47 0,64 9.3 224 325 081 117 054 7.8 090 130 125 101
350 14 8 024 | 032 4.6 1.12§ 16,2 040 | 538 0,27 39 0,45 6.5 T3 059
350 14 9 035 | 048 70 i68 | 244 060 | 88 0,40 58 0,67 9,7 109 | o088
350 14 12 047 | 084 93 |92 325 pel | 117 0,54 78 0,90 13,0 146 1,18
375 15 6 024 | 024 35 |[@088 128 032 | 486 0,21 31 0,35 51 7.8 0,63
375 15 9 035 [ 040 58~ 128 186 046 | 67 031 45 0,51 74 117 | 094
375 15 12 047 | DA8 70 || 168 244 060 | 88 0,40 58 0,67 97 1586 1,26
400 16 6 0,24 0,24 3,5 0,88 128 0,32 46 0,21 31 0,35 51 83 0,67
400 16 9 035 [ 040 {2 58 1,28 18,6 046 | 67 0,31 45 0,51 7.4 125 101
400 16 12 047 | 048 7o i68 | 244 | 060 | 88 0,40 58 0,67 9.7 166 1,34
450 18 6 0,24 3.5 0,72 10,4 026 | 38 0,17 25 0,29 4,2 9.4 0,76
450 18 9 035 | 032 46 1k 7] 16,2 0,40 58 0,27 39 0,45 65 140 115
450 13 12 047 _{ 040 58 152 220 pEs 79 0.36 53 0.61 88 187 151
450 18 15 059 056 81 184 267 066 | 986 0,44 64 0,74 10,7 234 1,38
500 9 035 032 46 096 139 035 | 50 0,23 33 0,38 56 156 126
500 12 |- 41 [hog2 46 128 | 186 | 048 | 67 0,31 45 | 051 7.4 208 | 168
500 15 pos59 | 040 538 1,60 232 [[o58 [ 84 0,38 5.6 0,64 83 [IE=EE 2,09
500 189 071 |N0SE 81 192 | 278 | 089 100 | 046 8,7 0,77 111 | 251
goo | 24 9 | 03 | o2a| 35 [ 080 118 [Foga | 42 0,19 28 0,32 46 187 | 151
600 24 Y 047 | 032 46 112 162 | 040 ] 58 0,27 39 | 045 65 | 248 201
600 24 PR 071 | 048 70 168 | 244 | 060 | 88 040 58 0,67 9.7 374 3,01
600 24 21 083 | D56 81 192 27.8 069 | 100 0,46 67 0,77 111 436 351
Baupredukte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
100 bis DN 600 Anlage 20
Trelleborg DrainLiner Verfahren | Einbau, Aushértedriicke und Harzmenge PVC/PP
SchlauchLiner / DrainLiner (PVC) / ProLiner und MainLiner (PP)
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TRELLEBORG

Sanierungsfahrzeug:
Operateur:
Bauleitung:
BaumaBnahme:
Kostenstelle:

Auftraggeber:

Ansprechpartner:
Treffpunkt:

Leistungen:

Baustelleninformation:

Baupngﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
"Tre@borg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
@ggi bis DN 600

¢4

N

Baustelleninformation

Anlage 22
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) ;IJ!IWB@IIMII ausden T
~

hend gem Marmsystem sntrommen werden

AAAS
‘Schiauchliner Herstellungsprotokoll 0}6
(€]
[Projektdaten )
r » BN
nierungsfahirzeug: Datum: Baustellen-Nr. (\
PN
\[Bauvarnaban: -
Hsmlsse: PLZ: Ort: P
[[Auftraggeser: ~&
\Sanienung Nr : Von Punkt: Bis PLRhE:
Profilform: DN: mm LinerLange:
s
Material / Materialverbrauch N
Tragermaterial (bitte ankreuzen - keine Mehrfachauswahl) *QQ
Trelleborg ProLiner a Ident-Nummer/ Starke: @c" / mim
Trelleborg MainLiner =} Ident.-Nummer/ Starke: & 7/ mm
Trelleborg MultiFlex Liner =] Ident.-Nummer/ Stirke: Q)QJ' e mm
Trelleborg UntraFlex Liner a Ident-Nummer/ Starke: 0\ e mim
\
Verwenoetes Harzaystem Name / Typbezeichnung: ;\
WS
Angaben zum Harz Soll* Ist l Ch Soll* Ist
Lagertemperatur 15-35°C =0 I,rr\@ﬁgniemng Vakuum 0,6 bar
Harz . Harz : B)
Mischungsverhaltiis G 1
Harz 1 Harter (k) HErber Hinsr Q)Q Walzenaostana | 2x 8" + 2 mm
Q.
. Temperaturen
Mischungstemparmtur > 15 @ s pe Umgebung
\Verarbeitungszeit
bei 25°C in Minuten ‘.\Q)b e
Verbrauch N
Kompanente A (Kg) \Q} Harter
Verbrauch \“ Liner nach
Komponanta B (kg) (@) Impragnierung
i N
Summa Verbrauch ‘.\\ Zeiten S Start (Uhr) | Ende (Uhr)
Komponenten A + B G i
O} 3 Minuten
Chargen Nr. Kamp. A AQ} Im?;i::;rng
Chargen Nr. Komp. B (DQ Wasser befillen
o
\\\
Baustellenricksielimuster; OQ) TrégermaEtenal ¢ Bausielen-Besenreiburng
N Tragarmatrrial / Bausielien-Beschraibung
o
RN
Bemerkungen O
D
()
N
X
o)
= — -
Datum \}O Unterschrift

o
&0

ot

Bauprqgﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
"Tre@borg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg

y HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
bis DN 600

K

Herstellungsprotokoll
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N
TRELLEBORG

Grabenlose Sanierun schadhaiter Abwassetieitungen

Elnba uprotokoll Liner
[Projektia o
Sanerungafahzeug Catur: Baustellen-i.
Bauvortaoen:
Strasse: PLZ: ort
Auftra ggalsr: O
X
Sanierung hr- \on Punke Bie Punit: Q
Prefifars: DN mm Liner LEangs Co:
Soll
Wandow rie: g ]
Vorbergitung 7 é
vercehmalsharung:  Ja/nein vomemnrung  /nein Q*
Arpeitasicherheit. Ja /rein Untergrundvorbe reitung |2 /nain E)Q
Haral gereinigt: i /rein MacHre nigung /e
Dusehmeaser Jberprift: la /oein Abvasserfrelhelt vorh. 'ﬂf.ﬁ
fo
Elnbaubed ingun (90X
Gruncwasser vormarcen? fa /rain “8|lbrisraoh mush verwe ndet” 5:; lK fo /oain
Prei(ner | wamien? ja /mein X
xo
[iaversioasverfahren 5N
>
Mesxorzayfs, N
Geristhohe + Schacht Meter ()
Wasasncruch: bar ﬂd@@nk min - mar k TDB
Iné rodreeh mar
[(wacsionstiomn el i rtedruck: bar
Inversisnacruck: bar Q
Aushirtecruch: ar Q

MRS, S b@\ seonmatan 1

Inversion gegenGe's e I i&Q) ofenea Ende :I
k
Aushartungsverfahren
Warrumsser [K] Dumet | ] | ]

mml-w-mm&m Wassermengs: m
.h.lxlrmnjnmqJ Unr bls Uhr Kontrolls Name:
mmun) Uhrbls U Kontrolle Neme:

s S Entnahmepoaltion:

Q Wandaussahnitt
O Stiitzrohr
N
"&“&'ﬁ“
§ s charbeiten: a/ nen Oishtheitsprifung: ja/nem
TuAznahme: a4 nen Sanlerungsiel erreicht:  Ia / nein
e
ngen
e)
Q
P
0
(%) Datum Lirtotechify
&>
xS

Bauprggﬁkte und deren Verwendung zur Ausfuhrung von Schlauchlinern mit der Bezeichnung

"Tre@borg DrainLiner Verfahren" und den Harzsystemen 'Trelleborg Epoxy HC120" und "Trelleborg

;g&(y HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
bis DN 600

Anlage 24
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TRELLEBORG
‘Aushérteprotokoll Schlauchliner
||Datum:
Q
|Projekt: OO
4
N
[Kunde: e
N
: ‘ S
|Haltung; Anlagebediener: O
<
>
Aniage: D
Zuordnung der Messpunkle s@\
a - |Lufttemperatur _——y °C
bi - |Warmwasser Vorlauf / Mischtemperatur Dsmﬁjft =g
b2 - |Warmwasser Rilcklauf / Linertemperatur  ~3 i
c - |Aushértedruck Q)"-’ bar
o
&
N)
Zeit a(°C) bi{*°C) %> b2 (°C) c(bar) Bemerkung
O
o
S
AQ
o
<
hk(;
Av
ﬁh&\
RS
Cﬁ’@
DN
=
-
R
O
3
o
<
-
Q
<2

Bauprqgﬁkte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
“Tre@borg DrainLiner Verfahren" und den Harzsystemen '"Trelleborg Epoxy HC120" und "Trelleborg
(b§3iy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN

0 bis DN 600 Anlage 25
Ausharteprotokoll
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Protokoll Dichtheltspriifung fiir Hauptleitungen gem. DIN EN 1610

1. Angaben zum Bauvorhaben:

Bauvorhaben:

Anschrift:

Auftraggeber:
Anschrift:

[Sanlerun gsfirma:

|Anschrift:

Harstellartyp:

O Schiauchliner

© Kurzlinar |Pmdukthezalch nung:

Dichthelsprifung:

Anschrift:

PLZ/QOrt:

2. Angaben zum Abwasserkanal / -leitung:

O Misghwasser

Druck am Ende:

Abwasserart: O Schmutzwasser O Regenwasser
Rahrgeametrie: O Kreisprafil O Eiprofil
Linarmaterial: Nennweite: I k;{ﬂermn,su:-ltum:
Haltungsnummer: >
Haltungslange: %
van Schacht: bis Schacht:
3. Dichtheitsprifung mit Luft:
Priifmethode: O LA QLB QLe QLD
"Priifdruck Pg: mbar Beruhigungszeih@ min
"zul. Druckabfall Dp: mbar Prifdauer: ’_AV min
"Druck zu Beginn: mbar b

mbar Drucka:%gf: mbar

— S

4. Dichtheitspriifung mit Wasser:

Q nur Rohrieitungen

Q Schachte wid Inspektionsdffnungen

© Rahrieitung mit Schacht

ltatséchliche Wasserzugabe: -
S

Priifdauer: ;\6 30 min
Hahe der Wassersaule (ber Rohrscheitel zu Beg@?der Prifung: kP& (= mWS-10)
| Wassarzugaha: (\“ |
Wasserzugabe / Haltungsange: g L/m?
Zulassige Wasserzugabe pra m® ben,atg}r‘ Umfang gam. nach BIN EN 1610: 0415 L/m*
Rechnerische zul. (iasamr-Wnssel;:y?:{be bazogen auf die Priffstracke: |
L

ﬁﬁ. Ergebnis
"Prijfung bestanden: |Q\ja Q nein
Bemerkungen: (|
Q
RS
Ort / Datum\(b' Unterschrift:
9

100 bis DN 600

Baupredukte und deren Verwendung zur Ausfihrung von Schlauchlinern mit der Bezeichnung
"Trelleborg DrainLiner Verfahren" und den Harzsystemen "Trelleborg Epoxy HC120" und "Trelleborg
Epoxy HC120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN

Dichtheitspriifprotokoll

Anlage 26

Z729200.23

1.42.3-56/20



General technical approval/ General
type approval
No. Z-42.3-468 of 24 March 2023

Deutsches
Institut

fir
Bautechnik

PROBEBEGLEITSCHEIN ZUR MATERIALPRUFUNG VON SCHLAUCHLINERN

3. Geforderte Kurzzeit-Eigenschaften gemass statisch
Biege-E-Modulpy, E; [Nfmim’).
BiegespannuNg o erstsn brocn Sra (NMMY]:

Wanddicke d [mm]:
Abminderungsfaklor A, :

4, Priifergebnisse:

en Nachweis:

D ERSTPRUFUNG D WIEDERHOLUNGSPRUFUNG zu Priifbericht Nr.: |
1, Angaben zur Probeentnahme:

tnommen durnch: mlfnsﬂmt:
&Jmf I Uhrzeit: dresse:
2. Probenidentifikation:
Bauvorhaben: [Materal-io:
Bauherr: Probenbezeichnung:
Kastenstelle; Haltungsbezeichnung: &
Ausfahrende Firma: 5 Nennweite:
Hersteller Schiauchliner Einbaudatum; kA
Ll'rager-Material: Altrohrzustand: =X o o
Harz-Material: : [Entnanmestelle: O Hatne O tndschascit O 2w Sglctt
|Rehrgeometrie: O Kreisprofil O Eiprofil IEnhahmggusilicn: O Schaitel O Kamplar O Sope

Umlangs-E-Modul E, [Nfmm’].
Anfangs-Ringsteifigkeit Sy [N/m*]:
max. Kriechneigung Kys, [%]:

24 h Kriechneigung in Anl
I"l’lll’da‘tl.l!p)_

shiniing an DIN EN ISO 899-2
D K [%]

Biege-E-Modul, Bieges| ung nach DIN EN ISO 178
) rﬁa’aﬁ%‘ﬁrmw oo VT | ]
Prnlrlchtunl: O axial O radial
Umfangs-E-Modul, Anfangs-Ringsteifigkeit nach DIN EN 1228 24 h Kriechnei: in Anleh ing an DIN EN 7é1
Prifdatum | E, [N'mm? | S, [N/m’] h [mm] l ﬁmum Ky [%]
Wasserdichtheit nach DIN EN 1610
Prufdatum Priifzeit Priifdruck [bar] (3} Priifergebnis
30 Minuten O diéht ©O_undicht
Kalzinierungsverfahren nach DIN EN ISO 1172 = = 2 a=
Prufdatum |Harzanteil [%]| Ruckstand gesamt[%] |\ ~  Glasanteil [%] Zuschlagstoff [%]
Spektralanalyse in Anlehnung an  ASTM D 5576 (FT-IR) ¢ Dichte nach DIN EN ISO 1181-1 oder -2
ﬁ Profdatum EP-Harz UP-Harz | WVE:Harz | sonst Harz Priifdatum & [glcm’]
Thermische Analyse nach DIN EN ISO 113571/ DSC-Analyse DIN 53765 Verfahren A
Prifdatum Ghsﬂbemgangularmhlm rcy Enthalpie [J/g]
Tﬂl e | AT
Ty by O exotherm O _endotherm
Reslstyrolgehalt nach DIN 63394-2 (GC)
Prafdatum Einwaage ‘tstmlnerkmlyrolgz- Einwaage bezogen aul
[mag] It [ma/kg] | halt [%]
‘ O Gesamteinwaage | © Reinharz
5. Bewertung der Ergebnisse:
Anforderun erfailt nicht erfillit Anforderungen| erfillit nicht erfiilit
Biege-E-Modul Ey| . 0 [#] Umfangs-E-Mcdul Ey o [e]
Blegespannung ol © o Anfangs-Ringsteifigkeit Sy o o
‘ Wandtﬁdm@ o] o] 24 h Kriechneigung Ky =] Q
Wasserdichieit (=] 5] Dichie § o o

6. Bemerkungen:

7. Umerscm:jgﬂrm’er I Labor:

Baupredukte und deren Verwendung zur Ausfuhrung von Schlauchlinern mit der Bezeichnung

"Trelleborg DrainLiner Verfahren" und den Harzsystemen '"Trelleborg Epoxy HC120" und "Trelleborg
Epoky HC 120+" zur Sanierung schadhafter, erdverlegter Abwasserleitungen in dem Nennweiten DN
100 bis DN 600

Probenbegleitschein
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