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Preamble
Dear Readers of the
48th NAUE NEWS,
As 2018 approaches its close,
we welcome the opportunity to
look back on the past year and
venture a look into 2019.
The renovation and expansion work at our location in
Fiestel, Germany continued in
2018. Since the construction
of the new extrusion facility, as well as the new quality
control building and the 5,000
m² geomembrane warehouse
in 2017, the old laboratories
have been converted into modern ofﬁce space. The newly
formed Support Team under
the leadership of Dr.-Ing. Lars
Vollmert has moved into the
spacious, open-plan 400m² ofﬁce area. Under the umbrella
of the Support Team, the activities of marketing, product
management, and application
technology are bundled in order to process customer and
sales requirements even faster
and in a more targeted manner. We wish the newly formed
team every success!
At our location in Adorf, Germany work is in progress on the
construction of a new 2,000m²
production hall. This investment supports the expansion of
NAUE’s Secugrid® production
capacity. The new Secugrid®
facility is expected to be fully operational in April 2019
and will meet customer requirements for speedier availability as well as cater to the
requirements of new markets.
NAUE high-strength Secugrid®
HS is also manufactured in
Adorf, and its success is worth

noting. This new product was
introduced at the Baugrundtagung (Foundation Engineering
Conference) in Bielefeld, Germany in 2016. Of note, it offers
strengths between 400kN/m
and 1200kN/m as standard
with a high degree of robustness. The launch was successful and sales have grown steadily. The recently granted BBA
Approval Inspection Testing
Certiﬁcation (Agrément Board)
approval underscores the
excellent functionality of the
high-strength
product group.
It further opens
new markets
and enduses for
high-end applications in the
United
Kingdom, the Middle East, and the
Far East.

make our customer orientated
service package – advising,
planning, manufacture, supply, and installation of geosynthetics – even more efﬁcient
and effective. As a partner and
solution provider, we are a key
point of contact for all geosynthetic applications, from
hydraulic-engineering structures through landﬁll and tunnel construction to the construction of roads, embank-

Our investments in capacity and efﬁciency have not
been restricted to our German
locations. NAUE has also expanded its production center
in Malaysia. Here, in addition to the construction of new
warehouses, we have initiated
the production of Secutex® Soft
Rock containers for sand ﬁlling
on project sites. This allows the
NAUE ASIA team, under the
direction of Gerhard Werner, to
offer Secutex® Soft Rock sand
containers for the increasing
demands of coastal protection
applications.

ments, and railways.
So what does the future hold?
We certainly need to be aware
of the major geopolitical risks.
In particular, the upcoming
Brexit and the potential for
the Turkish lira to fall further
may have negative consequences for the entire construction
industry. Nevertheless, we are
conﬁdent in our ability to
compensate for the loss of individual markets through our
global sales presence and our
wide range of applications.

The investments at all locations serve just one purpose: to

The fact that the use of geosynthetics in comparison to traditional construction methods
clearly contributes to reducing

the carbon footprint further
contributes to our optimism.
Secugrid® reinforced retaining
structure at Idstein, Germany,
for example, demonstrated that
CO2 emissions were reduced
by 80 %, when compared to
the originally planned reinforced-concrete construction.
To make it more relatable: the
reduction in CO2 emissions
corresponds to the emissions
of approximately 18,000 persons for a whole
day. This is the
average population of a large
German township.
Geosynthetics
thus support today’s climate objectives. These
beneﬁcial impact
analyses
have
been applied and
veriﬁed across
many applications. The use of geosynthetics
in dikes and embankments
reduces ﬂooding risks. Erosion control and drainage
geosynthetics alleviate the
risk of heavy precipitation
catastrophic damage to embankments and slopes. Geosynthetics help convey surface water into retention basins and discharge it gradually into receiving systems.
These are just a few of the ways
that NAUE’s solutions contribute signiﬁcantly to the protection
of the environment and the safety of populations. This is especially important as we are faced
with the negative environmental impacts of climate change.

There is a debate on plastics,
though, and we need to rise
to this challenge. We need to
help make a distinction between the necessary and correct application of polymeric
materials as (retrievable) construction materials (and thus
recoverable raw materials) on
the one hand, and the improper handling of their disposal
and unnecessary applications
on the other hand.
It is our aim to continue to
offer ecological solutions
through the development of
modern and requirementdriven products and systems.
To achieve this goal, we must
constantly improve our understanding of and response
to varying technical requirements in infrastructure sectors
and world regions. We must
ensure our product offerings
suit and support these differing designs. And, we must
keep ecological and economic beneﬁts forward in these
applications. NAUE is committed to pursuing concepts
with a long-term focus and
to developing these ideas and
solutions through open dialogue with you, our readers.
With all of this in mind, we
wish all readers of NAUE
NEWS happy, restful holidays
and a peaceful New Year. We
would like to thank all our
customers for the trust they
place in us; and, we offer
a big thank you to our employees for all of their successful, dedicated work.
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Increasing roadway bearing capacity on peat and marine clay
The road from Hennickendorf
to Torfhaus, east of Berlin, Germany had to be upgraded, but
layers of peat and marine clay
in the subsoil presented a formidable challenge. These poor
soils were in a thickness of up
to 5m and across a length of
approximately 400m. The zone
was totally unsuitable for the
L23 extension project without
a unique design.
The solution was to design in
piled foundation and a geogrid-reinforced load-distribution layer.

The grouted vibro piles were installed in a square grid of 1.7m x
1.7m through the organic subgrade soil and to a depth of 11m
into the underlying ﬁrm sand.
The geogrid reinforcement forms
a load-distributing layer on the
columns. The structure over the
pile caps was as follows:
· 10cm sand levelling layer
· Secugrid® 500/50 R6 laid in
transverse direction
· Secutex® 151 GRK 3 as
a separator laid in
longitudinal direction

· 20cm sandy gravel
· Wrap-around of the lower
Secugrid® 500/50 R6 layer
with a length of 2m
· Secugrid® 500/50 R6
installed in longitudinal
direction with an overlap of
6m, as required by the design
The requirements for the
transverse and longitudinal
position of the reinforcement
were exactly speciﬁed. Design
engineers from BBG Bauberatung Geokunststoffe geosynthetic consulting veriﬁed

the suitability of Secugrid®
500/50 R6 with design calculations in accordance with
EBGEO
(Recommendations
for Design and Analysis of
Earth Structures using Geosynthetic
Reinforcements).
The calculations took account
of product-speciﬁc reduction factors for Secugrid® R6.
In particular, the laid and
welded geogrids showed favorable reduction factors for
creep-rupture behavior, installation damage, and chemical resistance.

The installation plan subsequently took into account,
adapting to include overlap
and wrap-round lengths in
the transverse and longitudinal layers with the Secugrid®
500/50 R6 geogrids. Optimal
roll lengths were determined
to be 40m to 52m. NAUE manufactured the rolls to the
speciﬁcation to maximize installation efﬁciency and reduce cut-off waste for the
contractor. The design also improved the carbon footprint
of the construction works by

reducing the amount of aggregate needed in the design.
To help in the installation, the
contractor’s experienced team
was given the custom installation plan, a list of panels, the installation instructions with numerous references, and reports
on projects with similar construction methods. This ensured
a speedy and successful installation in the spring of 2018. A
total of 11,200m² of prefabricated Secugrid® 500/50 R6 geogrid and 3,700m² of Secutex®
nonwoven geotextile were used.

2

The greening of Bali’s largest landﬁll
The Indonesian island of Bali
is one of the world’s most
well-known tourist destinations. It provides critical economic vitality to the province,
with tourism accounting for
more than 70% of its economy. Much of the island’s
success is rooted in the natural beauty of its coastlines
and forested mountain slopes.
However, just 9km from the
Ngurah Rai International Airport is the Sarbagita Regional
Landﬁll.
The landﬁll is the largest one
in Bali. Its traditional waste
disposal practices – accepting
upwards of 1.400 tons per day –
had led to the development of
over-loaded mounds of waste
that had begun to dominate
the landscape. The 30-ha site
was estimated to have less
than two years of space left.
Health ofﬁcials worried about
the stability of the waste slopes

and on the impact the exposed
waste might have on local
water. Tourism ofﬁcials worried that the large footprint of
the landﬁll, readily seen from
the air by arriving visitors,
would impact Bali’s reputation as a place of beauty.
To resolve these concerns,
the Ministry of Public Works
and Public Housing set forth
on an ambitious plan to fully
revitalize Sarbagita. Their vision was to create a modern
waste-to-energy facility and,
through the installation of a
geosynthetic capping system,
transform the large landﬁll
space into green slopes.
The
revitalization
design used Secugrid® 80/20
R6
geogrids
for
slope
reinforcement and a Bentoﬁx®
X2 NSP3300 geosynthetic clay
liner (GCL) for the cap.
The slopes greatly needed
reinforcement to protect the

waste from potential landslide. The high-strength Secugrid® geogrid panels were extended back into the waste at

BBA certiﬁes NAUEs Secugrid® HS
geogrid product range

key benches on the slope and
in the middle slope zone. A
mesh facing was installed on
the face of the 10m-high prepared slopes and a tier
of gabion baskets were
installed at the slope
toe to create the composite
reinforcement
system.
Geomembranes
and
GCLs are typically used
for landﬁll caps to prevent ﬂuid migration
into the landﬁll, thereby reducing or eliminating post-closure generation of leachate and
the associated treatment costs. The cap
is also designed to
trap
and
properly
vent the gases generated during decomposition of organ-

ic wastes. Similarly, the closure system can prevent the
seep of any ﬂuids from the refuse body to the landﬁll surface. Often GCLs are added
beneath the geomembrane to
form a composite lining system.

GCL, which was a major beneﬁt for the cap design on the
slopes. Additionally, the coating increases the gas barrier
performance of the GCL and
further protects the bentonite
core from desiccation or critical substances.

In this case the Ministry
of Public Works and the
designer decided to use a
multi-component GCL and
selected for the cap the
polyethylene extruded coated
Bentoﬁx® X GCL, which directly suited the project’s
performance goals. This composite variety of GCL features an extruded polyethylene coating on one of the
highly durable outer geotextiles. The coating ensures a very
high ﬁber pull-out resistance
and increases the long-term
internal shear strength of the

By fully encapsulating the
landﬁll, the completed cap
enables the safe and efﬁcient
restoration, revegetation, and
possible reuse of the land. The
total area of this ﬁrst major
phase of capping work was 5ha.
With this multi-geosynthetic
design, Bali is restoring some
of the hillside traditional
beauty through a landﬁll
modernization program. The
work, which will be completed in 2019, exempliﬁes
the province’s green engineering infrastructure goals.

Exhibition and seminar schedules

The latest addition to NAUEs
reinforcement product portfolio is the high-strength geogrid Secugrid® HS. Now,
NAUE was honoured to receive BBA certiﬁcation for the
product.
This achievement acknowledged the high quality of
the material and provides
assurance of its technical
compliance within the construction industry.
The certiﬁcate was presented
to Andy Cracknell, Director
of NAUE Geosynthetics Ltd.,
UK, by BBA’s (British Board
of Agrément) CEO, Claire
Curtis-Thomas at the BBA

headquarter in Watford, UK.
Receipt of the certiﬁcate
marks the successful completion of a rigorous independent
testing program for NAUEs
high-strength geogrid. Speciﬁers and contractors can use
the recognition with full conﬁdence that the product meets
its promises for functionality
and performance.
Secugrid® HS geogrids are
made of high tenacity polyester (PET) ﬁlaments with an
extruded polyethylene (PE)
protective coating. Individual
straps are then connected in a
regular array by using a mechanical welding technique
to produce a 4.75m-wide laid

and welded geogrid.
Secugrid® HS geogrids are typically used as basal reinforcement under embankments with
the following conditions:
· Soft foundation soils
· Piled foundations
· Areas prone to subsidence
Secugrid® HS reinforced soil
foundations help control embankment stability, reduce
construction time, and provide substantial cost beneﬁts.
For more information about
Secugrid® HS, visit NAUE’s
website www.naue.com.

January
10.-11.01.19
15.-18.01.19
16.01.19
24.-25.01.19
31.01.-01.02.19

49. Int. Wasserbau-Symposium Aachen
InfraTech Rotterdam
16. Biberacher Geotechnikseminar
Erdbaufachtagung
VÖBU Fair + 12. ÖGT

Aachen, Germany
Rotterdam, Netherlands
Biberach, Germany
Leipzig, Germany
Wien, Austria

February
10.-13.02.19

Geosynthetics Conference

Houston, Texas, USA

March
05.-06.03.19
07.03.19
20.-21.03.19

15. Leipziger Deponiefachtagung
26. Darmstädter Geotechnik Kolloquium
Bayr. Abfall- und Deponietage

Leipzig, Germany
Darmstadt, Germany
Augsburg, Germany

April
23.-25.04.19

MiningWorld Russia

Moscow, Russia

June
04.-06.06.19

WasteTech 2019

Moscow, Russia

September
01.-05.09.19

XVII ECSMGE

Reykjavik, Iceland

October
08.-10.10.19
16.-17.10.19
23.-24.10.19
27.-30.10.19

17th African Reg. Conference
29. Karlsruher Deponie-und Altlastenseminar
GEC Offenburg
Fachsektionstage Geotechnik

Cape Town, South Africa
Karlsruhe, Germany
Offenburg, Germany
Würzburg, Germany

November
05.-07.11.19
26.-27.11.19

28. Windenergietage
STUVA Expo 2019

Potsdam, Germany
Frankfurt, Germany
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Multi-component GCLs improve
ﬂood protection designs
Geosynthetic clay liners have
been one of the most dynamically evolving solutions in
geotechnical
engineering.
From the late 1980s, when
NAUE innovated the needlepunching process to enhance
GCL performance, the material
class has seen steady advances
in manufacturing and barrier
application use.
The composite nature of GCLs
has enabled them to regularly
extend performance and project
relevance. Each component of
a GCL can be improved to suit
site- and application-speciﬁc
challenges. For example, the
durability and frictional characteristics of geotextile cover
and carrier layers can be increased. Reinforcing scrims can

be added. Coatings can be applied to enhance performance
against speciﬁc ﬂuids, mitigate
root penetration risks, further
protect against desiccation, etc.
This exceptional adaptability
has helped GCLs extend into
containment and seepage control designs of all sorts and
on all scales: landﬁlls, coal
ash closures, mining, environmental remediation, and many
other containment sectors. One
of the growing markets for
multi-component GCLs is rainwater retention basins.
Multi-component GCLs are varieties of GCLs with additional surface or bentonite treatments. NAUE’s Bentoﬁx® X
geosynthetic clay liners uti-

lize an extruded polyethylene
coating for greater service life
durability and performance
against challenging liquids.
The ﬂood protection work of
Ingenieurbüro Dipl.-Ing. Gröticke & Partner GmbH exempliﬁes the growing importance
of multi-component GCLs in
infrastructure. The Twistetalbased ﬁrm was engaged to
design a rainwater retention
pond for the community of
Allendorf (Eder), which boasts
of a history that extends back
into the early 12th century.
The permanent storage capability required of the new
basin was 1,350 m3. The basin
design also demanded slope
reinforcement to satisfy the
site’s available footprint and

ensure stability with the ﬂuctuating heads that would be
placed on the system.
Construction works were carried out by Joh. Wachenfeld
GmbH & Co. KG from Korbach
and a specialist installation
company, ENIG GmbH from
Arnstadt, was retained for installing the geosynthetics.
Bentoﬁx® X10F BFG 5300
with self-sealing overlaps was
speciﬁed for the containment.
The traditional Bentoﬁx®
construction, with its highly
durable geotextile outer layers and core of high-swelling
sodium bentonite, provided
the uniform, multi-directional, shear-resistant, hydraulic
barrier required for the ap-

Already heard?
plication. The use of an
“X” type multi-component GCL, with its extruded
polyethylene
coating, added the enhanced chemical compatibility performance,
long-term
durability,
and root barrier protection desired for the
project.

The image brochure of the
NAUE Group was released in
September in a new design.
On 16 pages you will get an
overview of our company policy, our comprehensive product range for all geosynthetics applications, environmental protection, research and
many other interesting areas. If
you have any need for this new
brochure, please send an e-mail
to: info@naue.com

Basin slopes were stabilized
with
Secugrid® 40/20 R6 geogrids.
The geogrid is engineered with
stretched, monolithic ﬂat bars
and welded joints for highstrength soil reinforcement.

The combination of these geosynthetics has given Allendorf an exceptional new basin

with a long-term design life.
The very low hydraulic conductivity of the multi-component GCL guards against
leakage, thus allowing basin
operators to tightly control
stormwater release cycles and
mitigate ﬂood risk.

NAUE geosynthetics protect holidays in Southeast Asia
Coastal protection and beach extension with geotextile sand containers Secutex® Soft Rock in Pattaya, Thailand
Coastal erosion processes often
threaten buildings, infrastructure elements, and the viability
of shoreline recreation areas.
Countermeasures, using geosynthetics, are utilized to protect these spaces and structures.
The seaside resort of Pattaya
on the Gulf of Thailand, south
of Bangkok, provides an exemplary case. There, geotextile sand containers (Secutex®
Soft Rock RS 801a) were used
as ballast and a geotextile ﬁlter (Secutex®) was installed on
the subsoil near the waterline.
This revetment solution, subsequently covered by a sand protection layer, was engineered
to maintain the beach surface
area and enable expansion.

In total, 2.7km of beach were
protected and the beach was
extended to a width of 35m.
For an internationally known
holiday destination – one heavily dependent on tourism – it
was an ideal solution.
The Secutex® Soft Rock RS
801 geotextile sand containers
were supplied with a beige color. This enabled the 28,000
containers to blend in with the
surrounding beach. Each container used a ﬁlling volume of
1m³ and was ﬁlled with sand
from the project site itself,
which provided considerable
savings for the project owners
and greatly reduced material
transportation needs to the site.

To further protect the site, a 45°
sloped embankment was constructed on the water side
of the installation. This embankment also was built
using geotextile containers.
A ﬁnal cover (sand protection layer) was added to
guard against potential mechanical damage, vandalism,
and weathering to the beach
protection system.
Mr. Ekarat Khantaro, Regional Director of the Pattaya
Regional Harbor Ofﬁce, said
the successful works utilizing
geotextile containers presented a model solution to be
replicated on other beaches.
The ability not just to protect

the integrity of the beachfront
but extend it was also highly

prized, as it enhanced the tourism potential for the area. In

short, both local ofﬁcials and
guests have reason to relax.
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On the Alb: protecting groundwater
For a new high-speed rail line, NAUE meets special requirements
Carbofol®
HDPE 406 2.0 F/F
Ca
DB geomembranes were installed
along with Secutex® R
sta
901
90 DB nonwoven geotextiles
above
and below the barrier
ab
layer.
The geomembrane fealay
tured
tur a texturing on both sides
to increase frictional characteristics
isti and intimate contact at
the interface with the protective
tiv nonwoven geotextile. This
design
guarded against medes
chanical
damage to the geoch
membrane,
even with horizonme
tal forces from railway activity
transferring
into the ground.
tra
Th geomembrane layer was
The
installed at least 0.5m under
ins
the base course on the rail side
and was integrated into the
an
drainage ditch on the ﬁeld side.
dra

Part of the future high-speed
railway line Wendlingen-Ulm,
Germany, runs over karstic
ground. These soils require
extra groundwater protection
measures. NAUE geomembranes and protective nonwoven geotextiles were selected
for the project to meet the railway construction’s stringent
engineering requirements –
including numerous elaborate
connections.

The railway project connects
Stuttgart and Ulm. This project leg includes the Wendlingen to Ulm route. It is almost
60km long and designed for a
top speed of 250km/h. One of
the challenges has been constructing atop karst in what is
known as the “Alb plateau.”
This 19km long section stretches between Hohenstadt and
Dornstadt, with the degree of
karst changing frequently.

Groundwater protection
on karst
The inconsistency of the karst
allows water to seep quickly into
the ground, often to a signiﬁcant depth. Project ofﬁcials required a design according to the
German Water Protection Act.
This meant that the track needed
a sealed system in these zones.
The tracks themselves were
considered adequately sealed

because they utilized a "slab
track" with concrete body
and hydraulically bound base
course. The cut slopes and embankments, though, needed
to be sealed from below to at
least 2m above the top of the
rail with clay.
It was therefore necessary to
have a separate seal at the
edge between the slab track
and the lateral drainage.

A particular challenge during
the installation was the need to
incorporate more than 500 peinc
netrations. This required many
net
separate connections with the
posts of the overhead line.
Roughly 70,000m² of Carbofol®
HDPE 406 2.0 F/F DB and
around 140,000m² of Secutex®
R 901 DB were installed.
Approval in individual cases
and DB (German railways)
standard
As a matter of principle, new
railway construction projects

place an emphasis on quality
and long-term security. The
barrier requirements were deﬁned within the scope of an
agreement in the individual
case of the Federal Railway
Authority (ZiE). The technical
delivery conditions for geosynthetics are regulated in
the DB Standard No. 918 039.
It describes the various applications for geosynthetics in
railway construction and deﬁnes the associated product
requirements.
On this basis, DB issues
manufacturer-related product
qualiﬁcations (HPQ) for the
respective product. In principle, only geosynthetics may
be installed for which there is
a valid HPQ for the respective
application.
The ZiE demanded that for the
edge areas a double-textured
polyethylene
geomembrane
must be used. For the use of
the seal, the project utilized DB
Standard No. 918 039 application case 3.12, "Sealing element
in earthworks (geomembrane)."
For the protective nonwovens,
the speciﬁcation utilized application case 3.13, "Protective element for clay liners and
geomembranes in earthworks".

Hamburg: geogrid-reinforced load-distribution layers
with Secugrid® HS high-tensile geogrids stabilize the new
Wilhelmsburger Reichsstrasse, Hamburg, Germany
The Wilhelmsburger Reichsstrasse in Hamburg is well
known to many people from
the trafﬁc reports on the radio. Around 55,000 vehicles
use this important northsouth connection every day,

and 10% of them are heavy
goods vehicles. Every accident leads to kilometre-long
trafﬁc queues. Conditions for
both residents and trafﬁc were
in urgent need of improvement. In addition, the road

transects the district of Wilhelmsburg, impacting heavily
on the urban development.
The Hanseatic city therefore
decided to relocate the road
and to combine it in a trafﬁc
artery with the railway line

some distance away. Construction began in 2013.
One of the major challenges was
the very weak subsoil. In particular, the transition between
an engineering structure with
deep foundations, such
as a bridge, and the
adjacent route made
it necessary to compensate for the different settlement behaviours. At the future
Wilhelmsburg-Centre
junction, this transition between road
embankment
and
bridge was achieved
with a geogrid-reinforced load-distribution layer over vertical CMC columns
(controlled
modulus
columns). The design
veriﬁcation
showed
that the high-tensile
Secugrid® HS 1200/100
R6, laid crosswise in
two layers above the
CMC columns, fulﬁlled
the requirements for
the structure.

Production:
Individually in accordance
with the installation plan
For optimum execution, installation plans were drawn up
for the individual areas which
laid down the exact lengths
of the individual geogrids.
Secugrid® HS was produced in
accordance with these lengths,
and the almost 32,000m² were
delivered in a very short time
within the framework of the
construction schedule.
The handling of the rolls on
site was seen as being very
positive. The relative stiffness
of Secugrid® HS 1200/100 R6
compared to woven materials
allowed a fast, taut and foldfree installation on the formation, and the required wraparound length of the geogrids,
which were laid at right angles
to the axis of the structure at
the edge of the load-distribution layer, was problem-free.
In the difﬁcult and challenging
environment of the construction process, the installation of
Secugrid® HS thus proved to be
both safe, and easy to plan.

In combination with the
CMC columns, the reinforced
load-distribution layer forms
a safe base for the new Wilhelmsburger
Reichsstrasse.
After completion in 2019,
the predicted trafﬁc volume
is 67,000 vehicles per day.
Thanks to its high tensile strength, Secugrid® HS
1200/100 R6 will then permanently transfer the loads from
the road embankment and
the trafﬁc to the load-bearing
CMC columns, and will thus
bridge over the soft subsoil.
The entire construction project
was planned by the DEGES
German Unity Road-Planning
and Construction GmbH. Construction of much of the route,
and in particular of this sensitive area, was carried out by
the contractor EGGERS Umwelttechnik GmbH, Hamburg.
The design of the geogrid-reinforced load-distribution layer was carried out by
the design ofﬁce BBG Bauberatung Geokunststoffe in Espelkamp, Germany.
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