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Foreword

Damaged wastewater pipes and sewers represent a hazard to the environment, especially the groundwater and soil.
There is a considerable variety of experience available in rehabilitating damage by the use renovation processes with on-
site cured-in-hose liners.

This Part 3 of the Advisory Guideline DWA-M 144 supplies supplementary harmonised standardised technical contract
conditions for this process of sewer renovation. In the following, terms are used that are consistent with DIN EN 752
"Drain and sewer systems outside buildings".

General

The Association of Certified Rehabilitation Consultants for Drainage Systems (VSB) has developed proven processes for
the internal renovation of drainage systems in the past years and issued "Supplementary Technical Contract Conditions"
as recommendations directly to the authors of invitations to tender or recommended as application.

These VSB recommendations represent a definitive basis for the development of the series of Advisory Guideline DWA-
M 144 "Supplementary Technical Contract Conditions (ZTV) for the Rehabilitation of Drain and Sewer Systems outside
Buildings".

DWA and VSB have decided to cooperate in order to make uniform Supplementary Technical Contract Conditions (ZTV)
available to users in the future. For this, a joint working group will ensure that the proven and further-developed ZTV

content will be published in the appropriate Advisory Guidelines in conformity with the existing DWA Set of Rules.

The VSB will withdraw its own recommendations (ZTV) as soon as the corresponding DWA Advisory Guidelines are pub-

lished.
V B Verband zertifizierter ’ \

Sanierungs-Berater

fiir Entwiasserungssysteme e.V. D WA

Earlier issues

VSB Recommendation No. 5 "Pipe Lining in Sewers"

German DWA Set of Rules November 2012 3



DWA-M 144-3E

Authors

The Advisory Guideline was compiled by the DWA working group ES-8.15 "Supplementary Technical Contract Condi-
tions for Rehabilitation Processes" within the DWA expert committee "Status Assessment and Rehabilitation". This DWA
working group consists of the following members:

BEUNTNER, Andreas
CONRAD, Jiirgen
DROBNY, Detlev
HEINLEIN, Mario
HIMMELREICH, Kai
HOLZHAUSEN, Torsten
HoppE, Franz
SCHAFER, Thomas
ScHMIDT, Olaf
STRAFF, Georg
VOGEL, Markus
VoLtz, Bernd
WOLLSCHEID, Heinz
ZECH, Horst

ZINN, Volker

Dipl.-Ing., Munich

Dipl.-Ing., Euskirchen

Dipl.-Ing., Stuttgart

Dipl.-Ing., Nuremberg (spokesperson)
Dipl.-Ing., Kassel

Dipl.-Ing., Wahrenholz

Dipl.-Ing., Hamburg (deputy spokesperson)
Dipl.-Ing., Stuttgart

Dipl.-Ing., Dortmund

Dipl.-Ing., Cologne

Dipl.-Ing., Kappelrodeck

Dipl.-Ing., Frankfurt am Main
Dipl.-Ing., Erftstadt

Dipl.-Volksw., Lingen (Ems)
Dipl.-Ing., Karlsruhe

The following were involved as guest members:

HUPERS, Fred
KROLLER, Wilhelm

THOMA, Robert

Project counsellor in the DWA head office:

BERGER, Christian

4 November 2012

Dipl.-Ing., Detmold
Rohrbach
Dipl.-Ing., Wiirzburg

Dipl.-Ing., Hennef
Department Water and Waste Management

German DWA Set of Rules



DWA-M 144-3E

Content

FOTEWOTA  ..oeeiiiiiiiiee ettt et ee ettt e e ettt e e e e tteeeeabeeeesteeeeassaeesaansaeesassaaeeansseeeanssaeesanseaeennsseesannseaesssaeesansseeeenssaeesanssaens 3
AULNOTS oottt ettt et e e e e e e e ae e st a et e a e bt b et e ae e e ba e e ne e e b et e ne e e naeennneean 4
LISE Of TADLES .....coiiiiiiiiitee ettt sttt ettt e ettt st e e eat e s bt e e st e e s bt e s ateesabeeeat e e sabeeenteesabeeenteesaneennee 7
USECE INOEES ..ottt e et e et e e et e e e e et e e e e e e e e e e e e aeaeaeeeaeaeaeaeeeeeaeaeaeeeaeaeaeaaaanes 8
1 LT o1 PP P PP PP PP PP PR PPPPPPPPTPPPPPRN 8
2 S ¥ 11 1 P T PP P PP PO PP PP PP PPPPPPPPPPPPPPPRt 8
3 Notes for Authors of Invitations t0 TENAET ...........cccutiiriiiiiiiiiiieeniiee et etee et eeeereeesreeeesbeeeeesanee 8
4 CoNSLIUCHION MAaterialS.........coiiiiiiiiiiiiiieeiie ettt ettt et s bt e saee s bt e e sste s bt e e ssee s beeesneenas 8
4.1 Requirements for Construction MaterialS ........cocueirierrieiiieiiieniieeie ettt ettt sree s 8
4.1.1 Resin-Based Systems 8
4.1.2 SUPPOTE MEAIA ..ttt et et s ba e e re e sba e e be e s b e e bt e sabe e e sneesaraeenee e 9
4.1.3 FILET IVIALETIALS ...ttt euetteeeeitee ettt ettt ettt ettt e e ettt e ettt e e sttt e e sabteesabteesaabbeeesabbeeeessbaeesausaaeesabeeesnnren 9
4.1.4 FIlNIS/ COALIMIES 1o vteeteeueiiiirieeeeeeeeiitteeeeeesetttteeeeessasnaatraeeeesaasasssaeaeesssssssssaaaeessanssnsasaeesssnsasssaneesssessnnsseseesenns 9
4.1.5 Factory and External Production Control 9
4.2 Requirements for Production and Delivery to Site 9
4.2.1 Delivery of an Ex-works Impregnated LINET .........cecccurieeeeveeeririeeeeireeeseseeeesereeeesssesessseeessssesssssssesssssseens 9
4.2.1.1 Storage of the Material ......c.c.coviiiiiiiiiiiiic et sttt s s e 10
4.2.1.2 MODile IMPIEZNATION. ...eeeutterreeetierieeetteeteeeit e et ettt e ssre ettt e sabeesbeeesbaeebeeessaeebeeesbaesbeeessaesabeeessaesareeenneenas 10
4.3 Hardening REQUITEIMENTS ........uuiiiiiiireiiiiiieeeeeieiitieeeeeeseiareeeeeesssnsareeeeessssssssraaeessssssssssaeeessssssssseeeesssnnsnns 10
4.4 End Product REQUITEIMENES.....cceoviiiieieiieiieeette ettt sre et sre et sere e st e sae e st e e ssaeesan e e smneesmneesnnesaraeennneeas 10
4.4.1 Preliminary REMATKS ......cooouiiiiiiitieie ettt et ettt s b s e s bt s e st sabeeeanees 10
4.4.2 Certificate Of SUITADIIILY ...veieeveeeiiiieeeeiie ettt ee e et e eete e e st e e et e e e aaeeesstaeeeassseeessseeeassseeeensssesennsneens 10
5 Static Load CalCUlation ............coccevuiiiiiiiiiiinieecieeeee ettt ettt e e s st esaeene s ennens 11
5.1 Material CharacCteriStiC GIOUPS......ueeeerureeeerureeriitieeeratieeeasteeesaseeeasseeesassseessssseesasseessssssesssssseessssssessssssees 11
5.2 Standardised Static Load CalCUlAtions ..........cc.eeeeriuiiiiriieeeniiieeeiiteeeriteeeeitee e et e e sibeeessbteeseseeeesnreeeenns 11
6 IMPIEMENEATION. ....eiiiiiiiiiieiiieeeiteee ettt e et ee e ettt e e sabe e e s sttt e e s bttt e sabteessabbeeeasbaeesnsaeeesabeeeeesaseeenasaeens 12
6.1 Site Preparation ... 12
6.1.1 Information to Residents 12
6.1.2 KACK-Off IMEETITIG ... teeeeeiieeeeiteeeett e e ettt e e et e e e st eeestteeeeateeeesteeeensseeesanssaeeenssaeeannsseesasseaeeansseesansseeesansseens 12
6.1.3 PLOOLS .ttt ettt ettt et ettt et et et e bt s bt e e bt e s bt e e bt e s bt e e bt e s be e et e e s bt e e bee s beeeabee s baeeareas 12
6.2 Preparatory Work 12
6.2.1 Maintaining the Drainage Capability for the Preparatory Work 12
6.2.2 Cleaning to Determine the Actual Physical State of the CONStIUCtION.......cccveeriveeriieeriiienieerieenieeiieeseens 13
6.2.3 Visual Inspection to Determine the Actual Structural CONdition ...........cueeeeeiuieeiriieeeriiieeeriieeerieeeeeieeeenns 13
6.2.4 Measurement Of COMMECTIONS ...eevuvreeeeureereireeeeiteeeeatteeeaereeesasreeeassseeesassseesssseeeanssseesassssessssseessssssessssssees 13
6.2.5 REMOVAL Of ODSTACIES ....eouvtiiiiiiiieiiteeite ettt ettt et e st e st e st e sat e e st e e bt e essbeesbteesaeesabeeenaeenas 13
6.2.6 PrE-PIOIIIIIZ ettt ettt ettt e e sttt e e et e e sttt e e e s bt e e e e ab e e e e abteeeaa bt e e e eabteesaabaeeeebteeeenaran 13
6.2.7 RESEALITIZ ..ttt ettt ettt ettt e bt e e a e st e e eat e s ab e e e bt e e s ab e e bt e e e st e e bt e e bt e e bt e e b be e bt e e naae e beeenaaenas 13
6.2.8 (05211 15) ¢ (o) H PSPPSRSOV PPRRORPPPRTIN 13
6.2.9 Maintaining the Drainage Capability.........ccccvueiriiriiiiniiriienterte ettt 14
6.2.10 Cleaning Prior to Liner INStAllation ........ceeoueiiiiiiieiiiieeite ettt ettt ettt esate st esaeesbeeesaee e 14

German DWA Set of Rules November 2012 5



DWA-M 144-3E

6.2.11 Visual Inspection Prior to Installation Of the LINeT..........ccueiercuiieieiierercieeeecteeeecveeeesreeeesereeesnreeesnseeeens 14
6.3 Liner Installation, Setting up and Hardeming ........cc.ccceevveeriieriiinieniieriieeieeeieeeree st eree e sneesreesaneenn 14
6.3.1 Installation of the Liner 14
6.3.2 Setting UP and HATAEINING ......uvuiiiiiiieiiiiiieeeeieeriiiiteeeeseesirteteeeeeesettrteeeeessssssseaeeesssssssnsseeeesssassnsseesessensnns 14
6.3.2.1 HOt Water HarEMIME ... .veeeeiiieeiiiieeeeiteeeeittee ettt e ettt e et e e sttt e e sttt e seaatee e sttt e essbeeesnsaeesaaneeeeeasaeesnsaens 15
6.3.2.2 STEAM HATAEIUIIE «..veeeeuiiiiieiiiee ettt ettt ettt e e ettt e e bt e e e sabe e e e s abteeeeaateee s abeeessabaeeeaabbeeeenbbeeseasbeeesasaeaanns 15
6.3.2.3 Hardening with Ultraviolet LIZht (UV) .......ccoiiiiiioiiiiieeeieniiiteeeeeeriire e e s sesiinreeessesssseeeeessesssnnsneeesssnsnes 15
6.4 Post-Treatment and Taking of SAmMPIES.......cocviriiiiiiiiiiiiiiiiiieeiecereeee ettt 15
6.4.1 Taking of Material SAMIPILES. .......ueeirueieieiiiieeeiiiee et ee e et ee e ettt e eitteeesbteeesbteeesbbeeesabeeesaasaeesaasaeesssbeeesnnnee 15
6.4.2 Leak Tightness TeSting Per SEWET SECHIOM......ccivrutererrererirreeeiieeeeeiteeeereeesnreeesereeessnreeesanreesesnreeesannnens 16
6.4.3 Opening Of the COMMECIONS .....eeeirurteeeriiieeeiiteeeitteeertteeertteeesbteeessuteeeesaseeesaubeeessssteesasteeesasseesssaseeessnseens 16
6.4.4 Integration Of the COMMECTIONS ........tiiiriiieieitieeetee ettt ettt e ettt e et e e e bt e e sabeeeesabteessabteeesabbeeessabeeesaasaens 16
6.4.5 Shaft Integration/RELES CULS ......ccoiiiiriiiriieeiie ettt ettt et ebe e st e st e sbeesateesabeesateesabeesaseesabeesaeeens 16
6.5 Environmental REQUITEIMENTS ....cceouuteeiriiieeeiiieeeiitee ettt e eeitee e et ee e ettt e eabeeessabeeesebteessanteeesbeeeessaseeesannaens 16
7 ST PP PP PP PP PPPPPPPPPPPPPPPRE 17
7.1 Testing on Site............... 17
7.1.1 Visual Inspection 17
7.1.2 Leak TiGhtNeSS TESTIME ..ceouveeereerurieeieeriteeeteeeite e et ettt ettt e sbte e steeabteebee s bt eesbee s bt e ebeesabeesnseesabeeenseesnseesnneens 17
7.1.3 FOLAINE ¢ttt et ettt st s bt st e e ettt e et e s b e e ean e e s aneeeaneeas 17
7.2 Material Testing on the Sample Piece 17
7.2.1 Material Tests and Supplements for Carrying out the Tests 17
7.2.2 AsSESSTNENT Of TESE RESULLS ....eeieuiiiiiiiieeiiiiee ettt ettt ettt e et e e et e e ettt e e e bt eseabbeeesabbeeeesabaeeseanbeeesaneeeens 18
7.2.2.1 Bending Properties and Wall ThiCKIess. ......cocueiriiiiiiiiieriienieriie ettt et e 18
7.2.2.2 CTEED TENAEIICY ..ttt ettt ettt e e st e et e s bt e sttt s bt e ea bt e s bt e ettt sabeesateesabeeenseesabeenneeens 18
7.2.2.3 Maximum Allowable Residual Styrene COMEENL......c.ceivuiiriirrieerieiireenreente e ereeerreereeereeereesreeenneens 18
7.2.2.4 DDC ADALYSIS +eeuveerutieeieeniteenieeniteeste ettt esiteeabteesrte s beeeseesbeeebeesabeesabee s bt e e bt e sabeeeabeesbeeeabeesabeeensee s beeeareens 18
7.2.2.5 SPECIAL ANALYSIS ¢ .vveeuetieiieeiteeet ettt ettt et e et e st et e st esa e st e et e s bt e et e st eeat e sabeeeateesabeeeaneenn 18
7.2.2.6 Determination of Filler and Glass CONTENLS ........c.uteierrtiirriiteeeniieeeeiieeeerireeeesieeeesreeessnreeessbeeeessareeesanneees 18
7.2.2.7 Leak Tightness Testing of the LamiNate .......c.ccceeveiriiieriiieniiinieenieeeeerteeeiee et sree et e sreesreesbeesnee s 18
8 DOCUMENEATION ......ceeiiiiiiieieeit ettt e e e ettt et e e e s ettt e e e e s e e aab et eeeeeseeaabeeeeeeeaeannbeeeeeesaannns 19
9 ACCEPLAIICE. ......oviiiiiiiiiiiiiiiic e e e e s e e e s aaaaes 19
Attachment A Tenderer Statement on the CONStruction PTrOJECL ...........c.ceeveiuiieieiiieeeiiieeeniieeeeieeeeieeeeenveeeseeneas 20
Attachment B Contract Conditions for Commissioning Testing INSHEULES...........cccceeriiiiieniiieiniieeenieeeeieee e 21
Attachment C Standardised Statics TabIes ...........cccccoiiiiiiiiiiiiiiicee ettt 23
Technical REGUIATIONS .......coouiiiiiiiiiiiieeiteete ettt ettt sttt e sate e be e e e ste s be e e stesbeeeesae s beeesaesbeeeneesane 43
DIN/VOB standards ..........ccceeuveeennn. 43
German DWA Set of Rules 43
SOUTCES Of SUPPLY ..uvveeeeiiieieiiieeeitieeestteeeesteeeeettteeestteeeesssreeeasaeaaasssaeeassssaesassseaaassseesassssessasssseessssessassseeessnseesassseeennnns 43

November 2012

German DWA Set of Rules



DWA-M 144-3E

List of Tables

Table 1: ApProved 1eSin-Dased SYSLEIMS ......uuuiiiiiiieeiiiiieteeeeeriirreeeeeeeestteeeeeesessnrereeeessssssnssreeeesssssssssseeeesssnsnnns 9
Table 2: Material CharaCteriStiC SIOUPS .eeceeuvreerrreerrriieeeeiiteeeitteeentteeesateeesseeeeesbbeeeasaraeesaareeessasaeeessnsaeesanseeens 11
Table C.1: Material characteristics group 1 (Advisory Guideline DWA-M 144-3, Table 2) 23
Table C.2: Material characteristics group 2 (Advisory Guideline DWA-M 144-3, Table 2) 24
Table C.3: Material characteristics group 3 (Advisory Guideline DWA-M 144-3, Table 2).......ccccccevveevevrnnecnnnee. 25
Table C.4: Material characteristics group 4 (Advisory Guideline DWA-M 144-3, Table 2).......ccccccevverveernneennnen. 26
Table C.5: Material characteristics group 5 (Advisory Guideline DWA-M 144-3, Table 2).....ccccccevvveeeecuvreenunnenn. 27
Table C.6: Material characteristics group 6 (Advisory Guideline DWA-M 144-3, Table 2).....ccccccevveeeeeiveeennnenn. 28
Table C.7: Material characteristics group 7 (Advisory Guideline DWA-M 144-3, Table 2).......ccccccevueevecrnrecnnnee. 29
Table C.8: Material characteristics group 8 (Advisory Guideline DWA-M 144-3, Table 2).....c.ccccovvveeeeeivreennnnenn. 30
Table C.9: Material characteristics group 9 (Advisory Guideline DWA-M 144-3, Table 2).......ccccevveeeeeiveeennneen. 31
Table C.10: Material characteristics group 10 (Advisory Guideline DWA-M 144-3, Table 2) 32
Table C.11: Material characteristics group 11 (Advisory Guideline DWA-M 144-3, Table 2) 32
Table C.12: Material characteristics group 12 (Advisory Guideline DWA-M 144-3, Table 2) 34
Table C.13: Material characteristics group 13 (Advisory Guideline DWA-M 144-3, Table 2) 35
Table C.14: Material characteristics group 14 (Advisory Guideline DWA-M 144-3, Table 2) 36
Table C.15: Material characteristics group 15 (Advisory Guideline DWA-M 144-3, Table 2) 37
Table C.16: Material characteristics group 16 (Advisory Guideline DWA-M 144-3, Table 2).....cc.ccccocueeereernneennee. 38
Table C.17: Material characteristics group 17 (Advisory Guideline DWA-M 144-3, Table 2)......ccccceevvueerveenueennne. 39
Table C.18: Material characteristics group 18 (Advisory Guideline DWA-M 144-3, Table 2)......cccccceeercvveernneen. 40
Table C.19: Material characteristics group 19 (Advisory Guideline DWA-M 144-3, Table 2)......cc.ccceeeveervernuecnnne. 41
Table C.20: Material characteristics group 20 (Advisory Guideline DWA-M 144-3, Table 2)......ccccceevcvervevernueennne. 42

German DWA Set of Rules November 2012 7



DWA-M 144-3E

User Notes

in this Advisory Guideline.

This Advisory Guideline has been produced by a group of technical, scientific and economic experts, working in an
honorary capacity and applying the rules and procedures of the DWA and the Standard DWA-A 400. Based on judicial
precedent, there exists an actual presumption that this document is textually and technically correct.

Any party is free to make use of this Advisory Guideline. However, the application of its contents may also be made
an obligation under the terms of legal or administrative regulations, or of a contract, or for some other legal reason.

This Advisory Guideline is an important, but not the sole, source of information for solutions to technical problems.
Applying information given here does not relieve the user of responsibility for his own actions or for correctly apply-
ing this information in specific cases. This holds true in particular when it comes to respecting the margins laid down

1 Scope

The supplementary technical contract conditions for on-
site curing of hose liners (referred to as "ZTV lining" in
the following) treat the renovation of wastewater pipes
and sewers outside buildings, which are operated as
gravity systems. These are defined so that the construc-
tion tendering and contract regulations — Part C: General
technical specifications in construction contracts (ATV)
and especially the:

e ATV DIN 18299 "General construction contract pro-
cedures" and the

e ATV DIN 18326 "Renovation works on drainage
channels"

are integral parts of the construction contract.

The non-italic text represents "supplementary technical
contract conditions" as understood in § 1, Number 2.4
VOB Part B — DIN 1961, if the ZTV pipe liners are part of
the construction contract.

Paragraphs printed in italics are "Directives"; they are to
be observed by the client when setting out the functional
tender and in the supervision and acceptance testing of the
construction work.

All standards that apply for the process as well as DWA
Standards are constituent parts of the contract unless
otherwise regulated by this paper.

If the system manufacturer/applier of the hose liner
product being tendered makes stipulations regarding its
use that go beyond the requirements of this ZTV hose
lining, these are definitive and are to be included with
the other items in the estimation.

8 November 2012

2 Terms

The following definitions shall apply

e Those of DIN EN 752

e Those of Standard DWA-A 143-3Y,

e Those of the Advisory Guideline ATV-M 127-2.

3 Notes for Authors of
Invitations to Tender

Notes for the compilation of the functional tender and the
preparation of the invitation to tender are shown in Advi-
sory Guideline DWA-M 144-1.

4 Construction Materials

If further-reaching tests are requested in addition to those
described below, these are to be defined in the functional
tender.

4.1 Requirements for Construction
Materials

4.1.1 Resin-Based Systems

Resin-based systems named in Standard DWA-A 143-3
shall be used (see Table 1). A proof of suitability for

1) The Standard DWA-A 143-3 is in the draft state at the
time of going to press of the DWA M 144-3 Advisory Guide-
line. The last issue of the DWA A 143-3 Standard shall
apply (including all amendments).
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