Innovative pipeline protection — DuoLiner HGS
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Range of services by G? G2

G quadrat

Field of activity:

« Landfill construction

» Hydraulic engineering / groundwater protection
» General underground construction
 Renewable energies

« Tunnel engineering

» Research and developement

Services:

« Tendering

» Overtaking of whole order processing

« Installation with own machines or trusted partners
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Head office and production plant ,DuoLiner G2

G quadrat
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G quadrat GmbH | Shareholding and partners Gz

G quadrat
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Government supported research project G*
e

,Development of a hydraulically bound and mechanically
strong system for cable protection applications”

Supported by:

% Federal Ministry
for Economic Affairs

and Energy

on the basis of a decision
by the German Bundestag

Duration
October 2016 till September 2018

Project sponsor:

Arbeitsgemeinschaft industrieller Forschungsvereinigungen
,Otto von Guericke® e. V. (AiF), Geschaftsstelle Berlin,
TschaikowskistralRe 49, 13156 Berlin

Partners:

G quadrat Geokunststoffgesellschaft mbH, Krefeld
UPI Umweltprojekt GmbH, Stendal

Heuchert Fertigbeton GmbH, Neuminster
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. . . . 2
Introduction-movie ,DuoLiner HGS G*
0
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. . 2
Construction DuoLiner G*
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Abstandhaltebandchen

Sand-Bentonit-Gemisch

 Woven made of PE (BAM-proofed)

« Width max. 2,20m (narrow structure possible)
* Length max. 80,0m (standard length: 20m)

« Variable mineral filling (max grain-size 4-5mm)
« Optional coating for additional UV-resistance
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DuoLiner-Txpen Gg
—

DuoLiner MDDS
e SandO0/2

*  Protection system primary for landfill application, BAM-proofed

*  DuoLiner KBB
*  Gravel 2/5, LAGA-proofed

*  As capillar-block in a capillar-barrier (on landfills)

« DuoLiner TrisoLiner®
*  Sand-bentonit-polymer

*  ,TRISOPLAST® in rolls*

e DuoLiner HGS
e Sand-cement-mixture

* Different membranes and additives
«  Strength development by moisture surrounding in the soil
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DuoLiner HGS - recipe developement Gg
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Possible fields of application Gg
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DuoLiner HGS - recipe developement Gg
.
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Abbildung 2: Lysimeterversuchsstand Hochschule Magdeburg-Stendal

14th November 2019

Slide 10/29



Strength developin

Gz

G quadrat

Ergebnisse:
Probendicke a0 | Probenbreite b0| A Rm [s max| F max
Nr mm mm mm? |N/mm?| mm N
- 1 25 100 2500 | 145 | 5,16 [252,41
DuoLiner HGS 2 25 100 2500 | 1,75 | 6,90 | 304,17
3 25 100 2500 | 1,52 | 6,13 | 263,77
Untersuchungen zur Festigkeitsentwicklung .
Seriengrafik:
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erarbeitet durch: - s / {
i UmweltProjekt Ingenieurgesellschaft mbH <z f 5 |
:nim Strae 3]n, 3515"?;.fmm:n|':|Se .Lll:l J‘ \ {
Iturgetachat i {5
Ingenicurgese’ ‘\‘[ \\,
Hochsehule Magdeburg-Stendal 2 ’ “
F i . Lehrgebiet
2,39114 Hochschule
Magdeburg * Stendal
Stand: Juli 2016
Abl : . : . | . |
40 60 80 100
Prifzeitin s

14th November 2019

Slide 11/29




Water permeability — hydration of concrete Gg
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UV-resistance G2

G quadrat

AUSWIRKUNG EINER FREIBEWITTERUNG AUF DIE
OXIDATIONSSTABILITAT DES BANDCHENGEWEBES
EINER MDDS-MATTE

Aktenzeichen
Ausfertigung

Auftraggeber e haft mbH

Auftrag vom
Zeichen
Eingegangen am

Priifgegenstand /
Untersuchungsmaterial

Eingegangen am
Prifzeitraum

Priifort

Priifung gemal
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- 2
Colourin e
— —

« LAII” colours possible

« UV-stabilization depending on
purpose

- Either fabric or coating can be
colored
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BAM certification

Gz

G quadrat

>} BAM

Zulassung
einer sandgefiillten Schutzbahn
fiir Kunststoffdichtungs-
bahnen in
Deponieabdichtungen

Zul-Nr.:  12/BAM 1V.3/09/00
BAM-Az.: 1V.32/1263/00
Firma: G quadrat Geokunststoff-

gesellschaft mbH =

{auptsitz
Ado?f»Dembach»Strch 4a
D-47829 Krefeld

< ZULASSUNG

Highest standard in German landfill
regulations

Durability/lifetime of at least 100 years

No other products with mineral filling
have BAM certification

Nationally acceptance of the authorities
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External monitorin et
0

Kiwa TBU GmbH
Gutenbergstr. 29
BU pe kiwa
— Gemnany Fartner for progress
Certificate 0799-CPD-122.1 -
Kiwa MPA Bautest GmbH, NL TBU Greven
Factory Production Control Bestatmund der Gkt der ausmestalion Zertfkate
I compliancs with the Directive ES/1DSIEEC of the Council o European Communities of 21 Decermber 1565 on
of laws, provisions of the Member States relating to the
construction products (Construction Pmdm:ta Directive — CPD), amended by the Directive 93/68/EEC of the Aufgrund der der [WRKC), der
Council of European Communities of 22 July 1993, it has baen stated that the construction products Iaufandan " 013 vom 06112013
wird dem Herstelier
@ quadrat Geokunssofigsssischatt mbH
AT DemBach Siasse 43
47328 Hreteid

Mineralisches-Deponie-Dichtungs-Schutzsystem (MDDS)
Kapillar-Block-Bahn (KBB)

for dleidas Herstellerwerk

»

produced by the manufacturer 14523 Niemegk

G quadrat Geok fg lischaft mbH hiarmit die welters Glitigkalt folgender Zertifkate der KIWA MPA Eautast GmoH bestatigt:

Adolf-Dembach-StraBe 4a

47829 Krefeld =

Germany Zerifkat (ber die

O73S-CRO-22
are submitted by the manufacturer to the initial type-testing of the pmducts a factory production control and to Erstausgabe; 710390
the further testing of samples taken at the factory in accordance with a prescribed test plan and that the notified AXiuelle Ausgabe am Tag der Inspektion: 04.05.2012
body Kiwa TBU GmbH, Greven, Germany, has performed the initial \nspechnn of the factory and of the factory
production control and performs the coni . and the factory production
control
This certificate attests that all provisions the factory production control described in
Annex ZA of the standards
EN  13252:2000 + A1:2005, 13257:2000 + A1:2005, 13265:2000 + A1:2005 o -
Greven, 03.04.2014 iR Vl-Hue = ——-

were applied.
This certificate was first issued on 27.10 2010 and remains valid as long as the conditions laid down in the I A_Dipl-ing. [FH) Verena Wesssimann-Hinz
harmonised technical specification in reference or the manufacturing conditions in the factory or the FPC tself - Head of carification bady -

are not modified significantly.

Greven, 452012

Y-z

Dipl-Ing. (FH) Verena Wesselmann-Hinz
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C : (€%
Installation instruction et
0

Installation instruction

Duoliner — HGS

s cagmznis Picture 3: Installation of HGS

.............
......................................
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ﬁielding due to DuoLiner HGS Sreduction of detection-signali Gg

Minitakt

Source:
Gasunie, 16.12.2016
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Shielding due to DuoLiner HGS (reduction of detection-signal

Meetresultaten:

Gz

G quadrat

Gem. Cel 1 Cel 2 | Coupon 1| Coupon 2 |Coupon 1 | Coupon 2
Zonder | Zonder
Afstand [m] [m] Met HGS | Met HGS HGS HGS
0,25 0 0,5 25| 110 30) 110|[mV]
0,73 0,5 1 36) 80| 32 80|[mV]
1,25 1 1,5 18 25 20 30[[mVv]
1,75 1,5 2 g 15 g 10[[mv]
2,25 2 2,5 6 7 4 5[mV]
E-re 93] 237 94 235{[mV]
P-re* 5 5] 5] 5|[V]
Ir% 1,9 4,7 1,9 4,71%
Ir% 1,5 1,2 1,7 1,2 1,6|%
Bodemweerstand: 500 500 500 500{[Ohm.m]
U opgedrukt: 15 15 15 15|[V]
| coupon 10| 2,4 10 2,4[mA]
Dekking Coupon 0,93 0,5 0,93 0,5|(m]
* is aanname, niet gemeten wegens snelle puls

Gradient tussen DCVG stokken in mV

120

60

40

20

DCVG meting HGS
testfeld Greven

—+Coupon 1 Met HGS
—+—Coupon 2 Met HGS
-#-Coupon 1 Zonder HGS
—+—Coupon 2 Zonder HGS

05 1 15 2
Gemiddelde afstand van de DCVG stokken vanaf het epicentrum in meters

2,5
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Fire resistance G*
S
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Comparison of available protection systems

Gz

G quadrat

VERENIGING VAN LEIDINGEIGENAREN IN NEDERLAND

Materiaal specificaties beschermplaat als faalkans reducerende
maatregel boven ondergrondse leidingen

Gewapend beton

Wapening: diameter @ 8 mm;
maaswijdte 100 * 100

Dikte : 10 cm

Beton: mechanische weerstand 25- 30 MPa

na 28 dagen drogen

Breedte: minimaal D + 200 cm met
leldingdiameter D in cm

Lengte: niet voorgeschreven per plaat

Kunststof

/| Cons

A >=300% (DIN EN 1SO 527) "y
E>=800MPa (DINENISOS527) 2z
Kev>= 12 kJim2 (DINEN ISO 179) 3

Kleur: RAL 1023

Tekst in zwart; lettertype Verdana,
tekstgrootte 40 mm; Zie figuur -1-.

Breedte: minimaal D + 200 cm met
leidingdiameter D in cm

Lengte: niet voorgeschreven per plaat;
geadviseerde waarde: 150 cm per plaat
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, oy : 2
Project ,Oostelijke* — Overview G*

SITUATIE WOOR RUILVERKAVELING HEFSHUIZEN
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Project ,Oostelijke” — Option 1 ,culvert Gg
— _
1

PROFIELEN VAN OOSTELIJKE POMPRIET TEN NOORDEN [PROFIEL 17] EN TEN ZUIDEN [PROFIEL 16] VAN DE KRUISING VAN DE CONDENSAATLEIDING
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Project ,Oostelijke” — Option 2 ,DuoLiner HGS® Gg
. _
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Project ,Oostelijke” — Overview Gg
S
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Project ,Oostelijke” — Preperatory work Gg
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: Gl : 2
Project ,Oostelijke” — Installation process G*
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Thanks to the project-team Gg
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