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In this 46th Edition of NAUE 
News we want to take our 
customary look at the special 
events of 2016, and to ven-
ture a look into the coming 
year. Unlike last year, when 
numerous suppliers of raw 
materials declared a „Force 
Majeure“ situation, leading 
to a shortage of material on 
the whole plastics market, 
this year both, fi bres and 
granulate, were available in 
suffi cient quantities. At our 
Fiestel site we made full use 
of the new storage facili-
ties which the acquisition of 
the neighbour ing site made 
avail able for the fi rst time 
this year; these facilities en-
sure short delivery times for 
our nonwoven fabric prod-
ucts and bentonite liners. The 
heavy early summer rains in 
many parts of Europe ini-
tially postponed the start of 
the construction season. But 
the weather in August took 
a turn for the better and we 
started a  comeback, so that 
our sales department is op-
timistic about making up for 
the losses by the end of the 
year.

In Fiestel we have started to 
implement one the largest

investment projects in the 
company‘s history. A prod-
uction building with an 
area of 3,000m² is cur-
rently being built on the 
30,000m² neighbouring plot. 
And the buildup of a new 
7.5m wide fl at extrusion line 
started in October. This new 

line is designed to cover a 
wide range of thickness pro-
fi les and to be able to handle 
a wide variety of raw-mate-
rial types. Here both smooth
and structured liners will 
be produced at a width of 
7.5m. With an eye on the eco-
nomic viability of the liner, 
a new surface structure was 
developed for the geomem-
brane. Taking into account 

current scientifi c results, the 
structure was optimised to 
achieve high friction angles 
with very different friction 
partners like drainage com-
posites, protection layers and 
bentonite mats, but also with 
granular layers such as sand 
and clay. In order to match 

the very good creep-rupture 
behaviour of our established 
products and to evidence the 
high degree of raw-material 
homogeneity in the structure, 
the proven stud pattern is 
continued here. So Carbofol® 
remains Carbofol®.

Another building is under 
construction next to the prod-
uction hall. Directly between 

the production facilities for 
nonwovens, bentonite mats 
and the future geomembrane 
production, a central build ing 
for quality assurance is taking 
shape. The laboratory will be 
equipped with the  latest tech-
nology to ensure the quality 
of all three product groups. 
Innovative QC equipment 
developed by NAUE will be 
installed and utilised on its 
800m² fl oor area. The build-
ing is heated using the waste 
heat of the new extrusion 
line. All these investments 
were planned from the outset 
with a view to maximising 
energy effi ciency. The new 
QC laboratory is expected to 
be in operation as from April.

At the „Baugrundtagung“ 
(Earthworks and Foundation 
Conference) in Bielefeld we 
presented our new product 
Secugrid® HS to the general 
public. This newly developed 
product closes an application 
gap which we had been un-
able to cover with our previ-
ous Secugrid® product range. 
Thus our proven Secugrid® R 
product range has now been 
extended to nominal tensile 
strengths of over 400kN/m. 
For the reinforcement of em-

bankments over piles we can 
now supply the frequent-
ly required strengths of e.g. 
800kN/m or 1000kN/m and 
greater, with a load/extension
behaviour optimised for the 
design requirements of EB-
GEO and the new Dutch 
CUR. And the robustness of 
the products is an excep-
tional feature: The sensitive 
multifi lament yarns respon-
sible for their strength are 
protected by a high-quality 
PE coating. High strengths, 
easy handl ing and robust-
ness are thus distinguishing 
features which will in future 
permit construc tion „Made by 
NAUE“ on soft subgrades.

We look into the coming 
year with keen anticipation. 
Keeping pace with the invest-
ments described will re quire 
additional effort from all 
employees. Each additional 
construction phase has seen 
an increase in the motivation 
to complete these investment 
projects successfully and to 
prepare the company even 
better for the future. On this 
positive note, we would like 
to thank all our employees 
for their efforts and their 
cooperation. And we extend 

our warm thanks to all our 
customers for the trust they 
have placed in us. With our 
expand ed product range, we 
hope in 2017 to be able to 
build on this trust and look 
forward to realising projects 
together. 

We wish all readers of NAUE 
News a very merry Christmas 
and a good start to the New 
Year 2017.

Preamble

NAUE m³ STEEL T system enables increased working 
level along the A7 motorway

On one side the motorway, 
on the other a bored pile wall, 
and in between a 5.45m-high 
work ing zone with a 110t drill 
and an enhanced call for safe-
ty: The challenge was  solved by 
the NAUE m³ STEEL T system, 
which is a geo grid-reinforced 
construction with 75° incli-
nation. The City of Hamburg 

granted the re quired construc-
tion approval on an individual 
case basis.

A 900m-long section of the 
A7 motorway in Hamburg’s 
Stellingen district was being 
fi tted with a noise cont-
rol system ahead of its fu-
ture tunnel connection. For a 

stretch of the construction, a 
5.45m-high work zone was re-
quired along an existing  bored 
pile wall. The wall provid ed 
the existing noise protecti-
on. In the work zone, a 110t 
drilling machine from Bauer 
Spezial tiefbau GmbH needed 
to be able to work safely and 
se curely with a confi ning pres-

sure of up to 800kPa.

The available space for a 
foundation along the con-
struction zone was severely 
limited by the proximity of 
the motorway. Only the road 
shoulder and side strip were 
available for construction 
staging and related traffi c. 
Since the A7’s southbound 
lanes narrowed immediately 
past the construction works, 
it needed to be ensured that 
the construction would not 
be endanger passing traffi c.

The planners of the ARGE 
 Tunnel Stellingen (Hochtief 
Infrastructure/Franki Grund-
bau) opted for a reinforced soil 
construction with NAUE m³ 
STEEL T. This system allowed 
the required 5.45m height and, 
importantly, enabled a space- 

saving facing (inclined up to 
75°) and a condensed con-
struction window.

The infrastructure project 
 owner, DEGES, required a 
build ing authority approv-
al for the proposed geo grid-
reinforced structure. The City of 
Hamburg granted the approval, 
after reviewing the prelimi-
nary work of the geosynthetic- 
engineering special ty fi rm BBG 
(Bauberatung Geokunststoffe).

A well-experienced con-
struction company, Tesch 
Straßenbau, led the way. 
Secugrid® geogrids reinforced 
the 0.6m-high horizontal lay-
ers. The geogrid was wrapped 
on the outside and on the in-
side (envelope method) and 
anchored back according to 
design. 

The stretched, monolithic fl at 
bars of Secugrid® geogrids, 
with their welded junctions, are 
especially suited to reinforce-
ment layers, which made them 
a strong choice for the project 
and the STEEL T system.

The visible outer skin of the 
STEEL T is a steel form lattice 
with a layer of Secutex® geo-
textiles inserted. This nonwo-
ven geotextiles separation lay-
er prevents small stones from 
escaping the reinforced system 
and disrupting the motorway.

From May to August 2016, 
approximately 63,000m² of
NAUE Secugrid® 200/40 
R6 and 12,500m² of NAUE 
Secutex® 201 GRK 3 C were 
installed. Following comple tion 
of the work, the construc tion 
staging was rebuilt.
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Emergency response: succeeding under pressure in Lithuania
In the early hours of an Oc-
tober Saturday, a high-pres-
sure gas pipeline exploded in 
Lithuania’s Širvintos region 
near the village of Medžiukai. 
The Lithuanian Emergency 
Response Facility arrived at 
the site to discover that more 
than 75m of pipe length had 
been destroyed in the blast. 
The explosion was powerful 
enough to have left behind a 
15m-diameter, 3m-deep hole 
that extended along the de-
stroyed section.

Repair of the pipeline needed 
to commence immediately; 
but the site logistics provided 
signifi cant challenges. The 
area in which the accident 
had occurred was surround-
ed by forest and swamp. Ac-
cessing the site with the sort 
of equipment needed for the 
safe construction required 
transportation across and 
foundations upon soft soils 
with high groundwater levels, 

including stretches over peat.
The main contractor, Me-
linga, was assigned the task 
of constructing temporary 
access roads to give  heavy 
equipment and cranes a path 
to the repair zone. They iden-
tifi ed a 1.5km long, 4.7m 
wide path that could get the 
necessary equipment to the 
site and allow work along 
the entire affected area — so 
long as proper soil stabilisa-
tion materials could be found. 
The engineering fi rm ViaCon 
 Baltic was consulted.

Emergency response nearly 
always requires “quick and 
simple” solutions. But when 
the emergency response in-
volves diffi cult geotechni-
cal engineering solutions, 
quick and simple is rarely so 
easy. In this case, however, 
Secugrid® geogrids provid-
ed a time-sensitive, labor- 
saving solution. 

The extraordinary reinforce-
ment strength of Secugrid® 
would provide the stability 
for the heavy vehicle traf-
fi c and crane footings; and 
the easy-to-transport, easy -
-to-install wide rolls would 
allow the geogrids to be de-
livered to the site quickly and 
 rolled into place without fear 
of dam age or need to cut and 
join panels. Secugrid® offered 
a solution that was not only 

quick and simple, but highly 
effective for the site’s soft 
 soils and peat conditions.

Compaction of the site soils 
would not work well. Dynam-
ic compaction, in fact, was 
considered dangerous due to 
the proximity of the old gas 
pipeline; so heavy machinery 
and a steamroller without 
vibration were the only op-
tions. The design team was 

not comfortable that enough 
stability would be created 
with this approach, so they 
recommended the installa-
tion of wooden logs in the 
base of the temporary roads 
along with the installation of 
a geotextile separation lay-
er. Combined with the high-
strength Secugrid® 40/40 Q1 
and Secugrid® 60/60 Q1 geo-
grids, the road would now not 
require dynamic compaction, 

but would still have more 
than enough strength and 
protection against subsidence 
to allow for the heavy equip-
ment passage and work.

Fast, clean access resulted. 
The special equipment need-
ed for the pipeline recon-
struction was brought in and 
the pipe was back in service 
 safely and soon after. 

More than 1,000m² sealed per day
at the Hohenwarte II pump storage station: A controllable seal made of geosynthetics

After more than 50 years 
of pump storage operation 
and numerous changes to 
the  site’s inlets and outlets, 
the dam of the Hohenwar-
te II production facility near 
Saalfeld/Thuringia began to 
exhib it high rates of leakage. 
The ageing, inclined mineral 
seal, covered by a fi lter layer 
and a stone deck, was in need 
of rehabilitation. The site 
operators opted to update the 
15,000m² barrier zone with a 
more controllable, engineered 
geosynthetic system.

The rehabilitation works were 
implemented in several steps. 
First, the cover and the fi l-
ter layers were removed. The 
existing surface of the min-
eral seal was then prepared. 

The old mineral seal was 
turned up, portions were re-
moved, and the site was lev   -
el   led. Post-compac tion works 
followed and a thin layer of 
sand was applied to better 
support and protect the forth-
coming geosynthetic compo-
nents. 

In the next step, a tie-in 
drain age channel was added 
to the mineral seal, an anchor 
trench was set at the dam 
crown, and drainage  prisms 
were created. Piping was 
installed in the prisms and 
Secudrain® 131 C WD 401 
131 C drainage mats were 
placed from crown to prism.

Bentofi x® NSP 10300 a geo-
synthetic clay liner (GCL) 

was installed upward on the 
slope and atop the drain-
age mats, from the drainage 
channel to the anchor trench. 
The tie-in trench was fi lled 
with a high-quality clay and 
compacted. The Bentofi x® 
NSP 10300 a, with its 50cm 
bentonite impregnated edge, 
provided a self-sealing over-
lap zone for enhanced barrier 
performance. Each roll of GCL 
was produced in such a way 
that it could be installed with-
out transverse joints. Bento-
fi x® panel installation took 
place in the months of August 
and September 2015, with an 
average installation rate of 
more than 1,000m² seal ac-
complished per day.

A 30cm-thick sand protec-

tion layer was installed atop 
the GCL, followed by a 20cm-
thick protection and fi lter lay-
er made of old fi lter material. 
Stone revetment was then 
constructed as the top layer. 
The construction sequencing 
and the materials used cre-
ated a consistent, con trolled, 
high-quality barrier. The 
geosynthetic system extended 
600m in length (approx. 8m 
below the crown). The slope 
angle was 1:2.8.

The geosynthetics selected 
for the site enabled a con-
sistent seal quality and effi -
cient installation — without 
interfering with the existing 
dam geometry. Additional-
ly, geosynthetics saved the 
site from what would have 

been a costly, labor-inten-
sive 50cm-thick mineral seal 
installa tion. By avoiding that, 
the site saved on construction 
time and material costs and 
transport. The geosynthetic 
seal costs less and was in-
stalled far quicker, while si-
multaneously providing more 
dependable, long-term per-
formance.

Because the pump storage 
operation places stress on the 
barrier system, quality as-
surance in the construction 
was of high importance. The 
strict quality system associ-
ated with landfi ll construc-
tion governed the site works. 
A GCL installation speciality 
company (ENIG GmbH) con-
tributed to the project. Local 

construction supervision and 
an additional expert were 
also present at all times. 
With these experienced pro-
fessionals on site, compli-
ance with Bentofi x® installa-
tion instructions was assured 
from delivery to temporary 
storage to installation and 
covering placement. Numer-
ous samples were taken to 
ensure compliance with the 
characteristic values. Since 
the basin was commissioned 
again in October 2015, only 
a small amount of measur-
able leachate has been de-
tected, and that was in the 
area of a gasket, which can be 
controlled with geosynthetics. 
All project parameters and 
targets were exceeded.
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Reinforcement and separation for gravel access road
Building and maintaining 
unpaved access roads  through 
the forests and grasslands of 
the Kamloops area of British 
Columbia can present con-
tractors with considerable 

challenges for soil stabilisa-
tion. Weak or variable soil 
conditions, combined with 
relatively high rainfall levels, 
mean that many roads and 
tracks suffer problems with 
rutting and intermixing of the 
cover material into the sub-

soil. When Argo Road Main-
tenance Inc., working for The 
British Columbia Min istry of 
Transportation, was recently 
contracted to upgrade a single  
lane gravel road in  Monte 

Creek, they were faced with 
an existing road which 
had extensive deep rutting 
 throughout.

Ongoing maintenance costs 
for the road were spiraling 
and, with road gravel mixing 

with the soil and disappear-
ing with traffi c, Argo knew 
that simply adding more ag-
gregate would only pro vide a 
short-term fi x. A  permanent 
solution was required that 

would provide both rein-
forcement and separation. 
Argo Road Maintenance, 
along with the Ministry of 
Transportation, fi rst consid-
ered using separate rolls of 
geotextiles and bi-axial grids. 
However, because installation 
would have been complicat-
ed by using multiple rolls of 
two products with excessive 
overlaps, a single-roll, multi-
functional product solution 
was sought. It was decided 
to appoint NAUE Geosyn-
thetics’ Canadian distributor, 
Brock White, to carry out tri-
als using NAUE’s Combigrid® 
geogrids. Selected for the tri-
als was Combigrid® 30/30 Q1 
151 GRK 4 C – a single prod-
uct geocomposite, developed 
specifi cally for ground sta-
bilisation, which combines a 
30kN polypropylene geogrid 
and a 150g/m² geotextile. 
Combigrid® is a composite 
product of a Secugrid® geo-
grid, with a needle-punched 
Secutex® nonwoven geotex-
tile fi rmly welded between 
the reinforcement bars. This 
technology has proven to 
be ideal for construc tion on 
soft soils, providing imme-
diate reinforcement, sepa-
ration, fi ltration and drain-
age, all in one product. 
Combigrid® geogrids have a 
high resistance to installa-
tion loads and can effective-
ly prevent the migration of 
fi ne particles into the base 

course. Combigrid® 30/30 Q1 
151 GRK 4 C was approved 
for the project and a total of 
twenty 100m long rolls were 
supplied. Prior to instal lation 
of the Combigrid®, the full 

length of the existing road 
bed was graded to a lev el 
and, as the 4.75m wide rolls 
matched the road width, this 
meant that Argo Road Main-
tenance was able to rap idly 
lay the Combigrid® by simply 
rolling out the material with-

out the need to employ spe-
cialist techniques or equip-
ment. 150mm of  aggregate 
cover was then spread and 
com pacted to  complete a 
Combigrid® reinforced  access 

road, with signifi cantly in-
creased bearing capacity. 
Furthermore, because the 
road was a single lane con-
struction with no place for 
trucks to turn around, the 
durability of Combigrid® was 
put to the test by having to 

withstand the constant toing 
and froing of heavy vehicles 
over its surface. It was the 
fi rst time that NAUE prod-
ucts had been employed by 
Argo Road Maintenance and 

the British Columbia Minis-
try of Transportation. Brock 
White reports that both par-
ties were impressed with how 
Combigrid® performed  in ex-
tremely soft soil conditions.

Exhibition and seminar schedules
January
12.-13.01.17  47. IWASA, Internationales Wasserbau-Symposium Aachen Aachen, Germany
17.-20.01.17 InfraTech Rotterdam, Netherlands

February
02.-03.02.17 11. Österreichische Geotechniktagung Vienna, Austria

March
07.-08.03.17 13. Leipziger Deponiefachtagung Leipzig, Germany
12.-15.03.17 Geotechnical Frontiers Orlando, USA
15.-16.03.17 Bayrische Abfall- und Deponietage Augsburg, Germany
14.03.17 VSVI-Seminar Münster, Germany
16.03.17 24. Darmstädter Geotechnik-Kolloquium Darmstadt, Germany
22.-24.03.17 Water Philippines Manila, Philippines
27.-30.03.17 7th Australian Landfi ll Conference Sydney, Australia
30.03.17 2. Workshop der Arbeitsgruppe für 
 Junge Geotechniker in der DGGT Cologne, Germany 

May
30.05.17 iaf, 27. Internationale Ausstellung Fahrwegtechnik Münster, Germany

June
08.06.17 10. Freiberger Geotechnik-Kolloquium Freiberg, Germany

September
06.-08.09.17 Fachsektionstage Geotechnik Würzburg, Germany
12.-15.09.17 Husum Wind Husum, Germany
17.-22.09.17  19th International Conference on 
 Soil Mechanics and Geotechnical Engineering Seoul, Korea

October
08.-11.10.17 GeoAfrica 2017 Marrakech, Morocco
18.-19.10.17 27. Karlsruher Deponie- und Altlastenseminar Karlsruhe, Germany
18.-20.10.17 Landfi ll 2017 eThekwini, South Africa

December
06.-08.12.17 Stuva-Tagung Stuttgart, Germany
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Securing hazardous waste in Uganda
The Nyamasoga Landfi ll in 
Uganda is a critically impor-
tant hazardous waste facility 
in the oil-rich Hoima Dis-
trict. The 44 ha site is in close 
prox imity to drilling pads and 

a proposed refi nery. The site 
is also something of a trail-
blazer. In the absence of any 
governing hazardous waste 
barrier standards in the coun-
try for such a site, the facility 
owner chose a fully modern-
ized design with geosyn-
thetics from NAUE to en-
vironmental security.

EnviroServ Uganda (ESU) 
operates the facility, which 
has been designed to handle 
drilling fl uids, mud cuttings, 
and other industrial and pro-
cessing wastes not suit able 
for municipal solid waste 
 burial. 

Jones & Wagener was re-
tained to design the hazard-
ous waste containment strat-
egy, including waste cells, 
leachate management sys-
tems, stormwater manage-
ment, access roads, and more. 
J & W’s modular solution 
called for Carbofol® geomem-
branes, Bentofi x® geosyn-
thetic clay liners (GCLs), and 
Secugrid® geogrids to solve 
the site’s challenging param-
eters.

The local soils were 
character ized by sandy clays 
with pock ets of gravel inter-
spersed. Weathered rock was 
present between 2.5 and 
4.5m below the surface. This 

limited the maximum cell 
depth to 5m, to minimize 
rock excavation and prevent 
groundwater perching. 

Additionally, the area was 
hilly, including being ex-
tremely steep at some edges. 
The design engineers created 
a C-shaped cell plan on the 
north side of the property, 
with the center points of the 
C having the lowest eleva tion. 
This is where the primary 
stormwater management cells 
were set, creating a very effi -
cient design.

With only a highway running 
along the southern edge of the 
plot, access roads were con-
structed along all other side 
of the atypical, wedged- 
shaped location.

The modular layout includ-
ed four cells, each of which 
was further halved by a 3m 
berm from the bottom of the 
cell. Security berms with 4m 
crests were built around the 
cells, both for slope stabili-
ty and stormwater manage-
ment. The external sides of 

the slopes were designed at 
2:1 (horizontal:vertical) and 
the internal sides at 3:1.

In the absence of guidance 
with  in Uganda’s  environmental 

codes, the project turned to 
South African lined facility 
reg ulations and design speci-
fi cations common to oil oper-
ations in the region. 

This produced designs for 
waste containment and 
stormwater management fol-
lowing South Africa’s Class 
A approach, which is a dou-
ble liner system (composite 
geomembrane/GCL approach 
with a leak detection system 
separating the primary and 
secondary containment geo-
synthetic).  

Due to a water table that 
 perched at 5.2m, seepage was 
detected into the system dur-
ing excavation. Thus, a geo-
composite drainage layer was 
included in the design. Natu-
ral fi lter materials were pro-
hibitively expensive to source 
for the site.

The absence of easily sourced 
fi lter material was only one 
of the sourcing challenges 
presented by the location. A 
bentonite-enhanced soil lay-
er was expected, for  example; 

but, bulk sourcing such a clay 
layer was not possible in the 
area. Thus, the design was 
amended to include two GCL 
layers instead of just one.

This innovative design so-
lution gave the site greater 
security, better economics, 
and a quicker, safer instal-
lation. It also underscored 
how geosynthetics provide 
exceptional performance and 
affordability for emerging in-
frastructures.

Further enhancing the site’s 
security was the specifi cation 
of textured HDPE geomem-
branes for optimal frictional 
performance within the cell 
topography. This included 
a mix of textured/textured 
geomembranes and textured/
smooth geomembranes.

NAUE geosynthetics - sup-
plied and installed by  Gundle 
Geosynthetics, a South Afri-
can based lining contractor -
now include: 

• 59,400m² Bentofi x® 
  NSP 4900 GRI GCL3
• 21,420m² Carbofol® 
  406 2.0 MF/s
• 765m² Carbofol® 
  406 1,5 MF/MF 
• 1,425m² Secugrid® 
  200/40 R6

The information contained herein is the best to our knowledge, true and accurate. There is no implied or expressed warranty. ©2016 by NAUE GmbH & Co. KG, Espelkamp-Fiestel, Germany · All rights reserved.
Editor: Management. Implementation: Department for Marketing. Circulation: 650, Design/Production: TwoTypes. Alsweder Straße 19, 32312 Lübbecke, Germany. Reproduction, including extracts, may only be made with the prior permission of the publisher.

Did you know…?
Progress in understanding 
the benefi t of geogrids for 
stabilised base course layers 
even at very small strains

NAUE is well known provid-
ing geogrids and nonwovens 
for base course stabilisation 
for approximately 30 years. 
Since then, geogrids are suc-
cessfully used in the design 
of substructures for roads 
and railways and have made 
their way to the regulations 
of road and railway authori-

ties. Nevertheless, the quan-
tifi cation of the contribution 
of geogrids to the service-
ability of base course layers 
has been a hot topic for over 
20 years. Currently, the dif-
ferentiation of reinforcement 
at small deformations in base 
course layers, also called sta-
bilisation or mechanically 
stabilised soil, is discussed 
within several international 
working groups. Already in 
2004 NAUE started a re-

search program following on 
this topic for over 10 years 
to make progress in under-
standing the compound be-
havior of geogrid reinforced 
base course materials under 
cyclic-dynamical loading.

Dr.-Ing. Lars Vollmert and his 
colleagues from BBG and NAUE 
in cooperation with sev eral re-
search institutions world wide 
have managed to make a sig-
nifi cant contribution regarding 
the understand ing about the 
infl uence of geogrids. Geo-
grid-reinforced base course 
layers can be understood as 
rigid slab. Its mechanical 
reaction to a load by traf-
fi cking etc. is the same qual-
itatively, independent from 
the magnitude of deforma-
tion, but different in quanti-
ty. The Secugrid® geogrids as 
used in this research program 
have been found to stabilise 
the grain structure, relocat-
ing stress and strains, and 
decelerating the development 
of discrete shear planes. The 

geogrids are activated al ready 
at micro-strains, reducing the 
accumulation of plastic de-
formations. Therefore, very 
small deformations induced 
by every load pass can sum 
up only very limited to a cri-
tical amount.

These fi ndings have been re-
alized by cyclic triaxial tests 
at high numbers of load repe-
titions and realistic stress 
conditions. The magnitude 
of strain has been validated 

in insitu-test conditions with 
asphalt paved and con crete-
block paved roads, where 
 Secugrid® has been installed 
in the base course layers. Ad-
ditionally, a series of sophis-
ticated full-scale fi eld test for 
evaluation of the infl uence 
of geogrid stiffness, layout 
of the reinforcement, height 
of construction and sub grade 
strength have been document-
ing the contribution of geo-
grids to an improved service-

ability limit state, even at very 
low deformations. Parts of 
this research work have been 
summarized in the PhD the-
sis of Dr.-Ing. Lars  Vollmert. 
On 19 February 2016, he 
 received his PhD degree for 
his work titled “Serviceabili-
ty of geogrid reinforced base 
course layers under cyclic- 
dynamical loads" at the  
Clausthal University of Tech-
nology, Germany.

The results allow us to under-
stand several effects found in 
practice and can be trans ferred 
to road as well as to rail road 
engineering. Therewith, the 
approach of economically 
 modifi ed road constructions 
on regional, municipal and 
rural level can be followed 
on, enhancing the robustness 
of constructions, reducing the 
deformation state of the as-
phalt layers and increasing 
the serviceability by imple-
menting geogrids to these sen-
sitive constructions.


