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In Stockach, close to the Lake Constance in the 
District of Constance, Germany, the installati-
on of a new power supply line demanded se-
veral crossings beneath the Stockacher Aach, 
a river flowing from the west of Upper Swabia. 
To do so, four HDD bores were required which 
were made using a GRUNDODRILL25N and a 
GRUNDODRILL18ACS drill rig by manufacturer 
TRACTO-TECHNIK.

NEW SUPPLY PIPES FOR NEW 
CONTROL CENTRE
The Municipal Works of Stockach operates a po-
wer supply system with approximately 4,900 me-
tering points in the centre of the city of Stockach. 
Roughly 8,000 citizens and 650 customers from 
commerce and industry are connected to this po-
wer supply system. To guarantee a safe and re-
liable power supply, the Municipal Works has to 

supply unit for the complete city centre and pro-
vided a reliable service”, explained Tobias Graf, 
leader of the power supply team. The steady 
growth of Stockach as a flourishing residential 
and employment location requires the adaptati-
on of the power supply to the increasing demand. 
With the installation of a second control unit, the 
Municipal Works of Stockach has fortified the 
network, upgrading it for the future.

RIVER STOCKACH IS HYPED UP!

Marina Zezelina /shutterstock.com

invest in ongoing maintenance and development 
of the complex infrastructure, year after year. The 
installation of a second control unit in the au-
tumn of 2015 was a further significant milestone 
for the power supply of Stockach.
 
Until then, the power supply network was con-
nected to the relay station of the BW networks via 
a control unit. “This control unit was the central 

Multiple crossings beneath the river Stockacher Aach with GRUNDODRILL18ACS

ERDKABEL / STROMGROUND CABLING / POWER
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GROUND CABLING / POWER

The new control unit has been built in Stockach 
in the area of a paper mill. Utilising a 1,500 metre 
long feed line, it is directly connected to the re-
lay station of the network operator BW networks 
and now provides a parallel power source for 
Stockach city centre via two control units. In the 
long run, this offers the greatest possible safety 
and reliability of provision to all customers. In ad-
dition, the Municipal Works of Stockach provides 
a higher performance level. 

POWER LINE ROUTE
Over the course of the power line route some 
sections were completed in open cut and others 
using HDD (Horizontal Directional Drilling) tech-
niques. The HDD sections were very complex in 
some parts because it was usually necessary to 
cross diagonally beneath the river. The construc-
tion had to pass beneath part-man-made river 
banks, weir steps and very environmentally sen-
sitive strips of river bank. The northern side of 
the river with its wide-looping course forms the 
border for the industrial and residential building 
development. The industrial area has also been 
expanded with artificial fill up to the edge of the 
northern river bank. Even though the Stocka-
cher Aach should not be mistaken for the larger 
river, the Radolfzeller Aach situated further to 
the west and originating from the largest natu-
ral spring in Germany, it is still subject to strong 
seasonal fluctuations of water flow, not unlike 
its larger neighbour. Short violent water flows 

quickly alternate with low water time periods. 
These severe changes of the water flow can oc-
cur within a period of just a very few hours. Given 
the proximity to the buildings, this may lead to 
drastically changing situations in a flash.

BORE GEOLOGY
The Stockacher Aach, along with its little tribu-
tary stream within the urban area, the Mahlspü-
rer Aach, flows through coarse crushed terra-
ce rock from the Würm glaciation period. This 
crushed rock is very coarse and it is usually 
classified as boulder material, even though the 
‘particle’ size may even go beyond this. The ori-
gin and composition of this coarse rubble com-
prises almost the complete spectrum of central 
to north alpine rock formations. This means that 
the rocks often have a compressive strength of 
between 160 and 340 MPa. In particular, the 
rubble from the Central Alps, of which there 
is a significant proportion, along with granite, 
gneiss, amphibolite, diorite, ophiolite, diabase 
and chert, demonstrates the highest compres-
sive strength values. 

Between the rubble and the smallest blocks 
of this coarse crushed rock there is also found 
different sand types. Larger chunks made of 
molasse sandstone were also found in the bore 
path. The crushed terrace rock from the Würm 
glaciation period is highly permeable making it 
a great challenge when utilising drilling techno-

Continued from page 5

logy. Even with superior rock boring equipment, 
the drilling control in this coarse crushed rock is 
no simple task and the high permeability of this 
Ice Age rubble demands very elaborate boreho-
le support. Bentonite alone is unable to achieve 
the required stability for the large upsizing dia-
meters, therefore eco-friendly polymer additives 
are used to support the borehole.

HDD OPERATIONS BENEATH AND ALONG 
THE RIVER STOCKACHER AACH
The renowned HDD technology contractor Maier 
Bau was granted the contract to undertake a to-
tal of four ‘double’ HDD operations (two parallel 
bores each with a space of approximately 1.5 m in 
between each set) beneath the Stockacher Aach 
and along its bank. The drilling operations com-
prised several sections for the installation of the 
required pipe including:

■ two double fluid-assisted bores of each about  
 150 m length, pulling a bundle of 3 x 140 mm  
 OD pipe and 1 x 50 mm OD pipe, with on a 
 parallel course to the first bore and with a  
 space of 1.5 m in between, a second bundle  
 with 2 x 160 mm OD pipe and 1 x 50 mm OD  
 pipe
■ two further double fluid-assisted bores in each
  about 140 m length, pulling a bundle of 
 2 x 160 mm OD pipe and 1 x 50 mm OD pipe,  
 again parallel to another bundle of 3 x 140 mm  
 OD. pipe with 1 x 50 mm OD pipe

THE TOTAL BORE LENGTH OVER ALL THE 
INSTALLATIONS EXCEEDED 500 METRES.
To achieve the installations, two drilling rigs were 
used. The first was a GRUNDODRILL25N drill rig 
(which was used for three of the bores) and se-
condly a GRUNDODRILL18ACS drill rig (which was 
used for one bore), both machines were.
For the pilot bores, which required approximately 
6 to 10 working hours each to complete, hard drill 
heads manufactured by Tracto-Technik were put to 
use. The minimum cover beneath the riverbed was 
predefined at 1.5 metres. In the event a cover of 
at least 2 metres was finally achieved. Upsizing of 
the pilot bore holes was carried out in three steps. 
Step one with a cone reamer of 250 mm diameter, 
step two required a cone reamer of 350 m diame-
ter and, finally a cleaning run with a 380 mm dia-
meter smoothing reamer. Each upsizing step took 
about 6 hours in the coarse rubble material. The 
pipes were pulled in as bundles as described abo-
ve, with the larger pipes designed to accommodate 
the single conductor lines of the new medium vol-
tage cable and glass fibre control and data lines 
being pulled into the accompanying 50 mm diame-
ter pipe. With the exception of sandstone obstac-
les close to the weir steps of the Stockacher Aach 
which somewhat slowed down the drilling routine, 
all drilling jobs were carried out successfully and 
on schedule, in spite of the really difficult geology 
of the site. After four weeks of drilling, all four bore 
paths were passed over to the land surveyor crew 
of the municipal works for initial measurement. ◊

© google
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FIBRE TO THE CURB
Pipe installation with GRUNDODRILL11XP in 
redeveloped residential area

Three PE-HD DA 50 pipes were 
laid in the historic city centre 
of Dresden to accommodate 
glasfibre cables connecting do-
mestic households to the new 
high-speed internet network 
(VSDL). To avoid any damage to 
the valuable road surfaces, the 
PE pipes were laid using tren-
chless technology in sections 
of 54, 112, 100 and 99 meter 
lengths. Customer M&M deci-
ded it was an ideal first job for 

their new GRUNDODRILL11XP. 
The compact design makes 
the 11XP ideally suited for sites 
with restricted access, as com-
monly in inner-city locations.

CONNECTION TO THE BROAD-
BAND CABLE NETWORK 
The Dresden district of Löbtau 
is a popular residential area. 
The district which has grown 
naturally since the end of the 
19th century, was reconstruc-

ted after the wall came down 
by renovating numerous blocks 
of flats from the Wilhelmini-
an era, and some vacant lots 
were filled with new builds. To-
day, Löbtau has a multitude of 
shopping possibilities, parks, 
leisure facilities and very good 
transport links to Dresden's 
city centre.

The underground infrastruc-
ture has also been gradually 

FIBRE GLASS FTTP/FTTC
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Due to its slim construction the GRUNDODRILL11XP is ideal for applications in limited spaces such as inner-city 

areas. Due to its slim construction yet powerful performance it is ideal for applications in limited spaces such as 

inner-city areas.

adjusted to today’s requi-
rements. Hence the street 
"Lübecker Straße" was to be 
connected to the broadband 
cable network in October 
2015. To accommodate the 
fibre glass cables, three 
PE-HD pipes OD 50, from 
which the blocks of flats 
could be connected to the 
high speed internet (VSDL) 
via “FTTC”, had to ne ins-
talled.

NO DISRUPTION OF PAVE-
MENTS 
With FTTC (“Fibre to the 
Curb“) the glass fibre cable 
is led from the exchange to 
the serving area interface 
and the signal is implemented 
via an optical-electrical con-
verter. This way the rest of the 

route to the user can be covered 
with the existing copper cables 
and no new property service 
connections have to be created 
to make the high speed inter-
net connection available. Thus 

this type of connection is mainly 
used for expanding the VDSL in-
frastructure in Germany.

In order not to break up the 
valuable new road surfaces 
again, the PE protection pipes 
over 54, 112, 100 and 99 me-
ters length each were to be 
installed without trenches. The 

client HTP Hoch-u.Tiefbau 
Pfeffer GmbH awarded the 
contract to the special civil 
engineering company M&M 
Gesteuerte Bohrungen und 
Kabelbau from Löbau, who 
have a great deal of expe-
rience in underground pipe 
installation, in particular the 
HDD method. 

SPECIAL CHALLENGE
M&M used the 
GRUNDODRILL11XP for the 

first time. Due to its compact 
construction, it is particularly 
suited to drilling in very limi-

Continued from page  9

ted spaces such as inner city 
areas. Apart from the relatively 
limited space, the high number 
of existing lines and pipes as 
a particular challenge. False 
signals from overhead tram 
cables and the power sup-
ply for the signal technology 
made localization difficult 
and an oval profile draina-
ge pipe ND 600 had to be 
undercrossed. Applying the 
latest detection technology, 
a Digitrak F5 system, the 
experienced bore crew were 
able to lead the bore path 
past the numerous obstac-
les as planned.

FAST INSTALLATION 
The actual pipe installation 
process went quickly and wit-
hout any problems. The 80 mm 

diameter pilot bore through 
the relatively hard subsoil was 
established in just 1.5 hours 
using the HDH bore head (HDH 
type 1) especially developed for 
very compact soils. Thanks to 

the good free cutting charac-
teristics of the bore head and 
the perfectly mixed drilling 

In order not to 

break up the valuable 

new road surfaces 

the pIpes were to be 

Installed wIthout 

trenches. 

fluid (100kg Bentonite in 4m³ 
water), no separate upsizing 
bore was required and the PE 
pipes were pulled in directly 
into the pilot hole in just 1 hour 
using a standard backreamer 

with rinsing grooves. The 
total of 365 metres of piping 
was installed in just 30 hours 
with the average installati-
on speed being 12.16m per 
hour.

The project was carried out 
as a complete service with 
civil engineering in just 
three days, to the great sa-
tisfaction of the client. Er-
hard Micklisch, owner of 
M&M was impressed with 

the technical benefits and 
the profitability of his new 
GRUNDODRILL11XP. ◊

the project was 

carrIed out as a 

complete servIce In 

just three days  to the 

great satIsfactIon 

of the clIent

FIBRE GLASS FTTP/FTTC
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behind it has not and today’s crews are improving 
their efficiency, lowering the restoration costs and 
generating good public relations through the use 
of this piece of classic trenchless technology.

Verizon is one of the major telecommunica-
tion companies pushing fibre-to-the-premises 
(FTTP) services. The company began imple-
menting its FTTP program in early 2002. Since 
then the program continues 
to expand and now includes 
projects in several states and 
large cities like Tampa, FL. In 
May of this year, Verizon an-
nounced that an initial group of 
more than 40,000 Tampa area 
households were now able to 
receive its product offerings 
through its all-digital fibre op-
tic network. The company had 
already deployed over 3 milli-
on feet of fibre in the Tampa 
area. By the time the program 
is scheduled to be complete, 
five years from now, over 9 
million feet (2,750 km) of fibre optic cable will 
be installed. Installing the conduit that houses 
the cable is part of Stuart Greenburg’s job. As 

owner of Arrow Construction, Dunedin, FL, his 
crews are installing conduit in various locations 
in Florida, helping Verizon complete its FTTP 
program. The piercing tool plays a major role 
in daily operations. Greenburg has been using 
piercing tools for over 15 years. Over the last 
five years his crews have been using them on a 
regular basis. For the Verizon project, they are 
using them daily. He said, “On a good day we’re 

trying to install 1,000 feet (305 
m) of conduit. If I could use 
the piercing tool all the time, 
I would. With a directional 
drill if we get ten (10) 40-foot 
(12 m) shots that’s a good day. 
With piercing tools we can do 
over twice as much work. We 
can do 30 in a day with the 
missiles.”

GRUNDOMAT specialist Jason 
Land from trenchless equip-
ment manufacturer TT Tech-
nologies, Aurora, Ill, supplies 
Grundomat piercing tools and 

other pieces of trenchless equipment to Arrow 
Construction. According to Land in addition to 
piercing tool productivity, minimal disruption is 

PIERCING TOOLS 
BUILDING THE 
INFORMATION 
SUPER HIGHWAY
Arrow Construction on Verizon’s FTTP Program

While fibre optic cables to the home are desig-
ned to provide access to the latest that technolo-
gy has to offer, like high speed broadband inter-
net and hundreds of high quality, high definition 

television programs, the tools that are often used 
to install those cables are often very basic. One 
in particular, the soil displacement hammer, has 
been performing just these types of service instal-
lations for over 40 years. While the accuracy of the 
tool has improved since the early days, the concept 

InstallIng

fIbre optIc cables 

to the home 

provIdes access 

to the latest 

technolocIgal 

achIevements

FIBRE GLASS FTTH/FTTP
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a key benefit of the trenchless piercing tool. He 
said, “Restoration is a time consuming and ex-
pensive process. It can make up almost 80 % of 
the cost of an installation project. With the cost 
of restoration so high, trenchless options are ex-
tremely attractive, piercing tools especially. Plus 
the trenchless application is ideal for these last 
mile operations. Everyday Arrow Construction 
crews are working in established neighborhoods 
with driveways, sidewalks and landscaping. Not 
only are they saving money and time, they’re 
building goodwill with the residents.”

CONTRACTOR BACKGROUND
Arrow Construction partners Steve Vance, Migu-
el Esquival and Stuart Greenburg have over 18 
years combined experience working with tele-
phone, CATV, fibre optics and power industries. 
Arrow Construction crews have been working 
on the Verizon FTTP program for several years 
already. According to Greenburg the project has 
kept them busy. He said, “We’ve been putting in 8 
to 10 hours days and half day Saturdays as well. 
Our regular activities include stitch boring pri-
marily in front yards and going under driveways. 
We’ve gotten so many compliments on our work 
on this project and we let our work speak for its-
elf. Now we’ve been flooded with calls for other 
projects. It’s almost at the point where we’re ha-
ving to turn down work!”

PIERCING TOOLS
Typically piercing tools range in size from as 
small as 1.75 inches in diameter up to 7 inches 
and can bore accurately up 150 feet in length. A 
minimal crew compliment is needed to opera-
te a piercing tool and only small entry and exits 
pits are required for most projects. The tools 
can usually be fitted with different types of cones 
or heads for various soil conditions. In addition, 
piercing tools can be used to perform a standard 
bore or they can be outfitted with a range of pipe 
and cable pulling adapters/accessories to pull 
in product pipe, conduit or cable while boring. 

Land said, “The GRUNDOMAT is very versatile. It 
can be used for other applications like pipe burs-
ting and pipe ramming. Because the piercing 
tool can be used in so many ways, it represents 
one of the most useful trenchless construction 
tools available. Contractors and utilities can get 
a lot out of their piercing tools. For Arrow Con-
struction the tools get put to the test everyday.”

Accuracy, which was once an issue with the 
piercing tools of 40 years ago, is not an issue 
with today's reciprocating chisel head, spring-
loaded piercing tools, like the GRUNDOMAT. 
Greenburg said, “The guys put a level on there 
and shoot it. We recently bored under a parking 
lot, two bores at 80 feet and two at 88 feet. The 

pit was about two-shovel-lengths wide. And we 
hit it like a directional bore. People associated 
with the project were telling us, ‘You can’t shoot 
over 40 feet (42 m) with those missiles.’ I said, 
‘Well, we completed two of them before you even 
got here!’ We’ve proved them wrong time and 
time again.”

VERIZON PROJECT
According to Land, the Verizon project is giving 
the Arrow Construction crews the opportunity 
to use the piercing tools to the fullest. He said, 
“Arrow has two 12-man crews boring under dri-
veways and yards everyday. Basically crews are 
installing single, double and triple conduit runs 
of inch and a quarter polyethylene. They proba-
bly have over a dozen piercing tools and they’re 
working them constantly.”

Arrow crews are installing conduit for terminal 
bores and path bores. Greenburg explained, “For 
the path bores we’re basically feeding the neigh-
borhood. To accomplish that, we’re performing 
what’s called stitch boring with the piercing tool. 
There are small pits on either side of the dri-
veway. You bore from one side to the other. Then 
you shoot the yard to the next driveway pit. The 
shots are usually 30 to 40 feet (9 - 42 m) long. 
With small pits, you’ve eliminated a large porti-
on of restoration.

For the terminal bores, we’re dealing with a vault 
system. Basically we’re bringing the sub-duct up 
into a vault system from across the street. So, ap-
proximately, and it can vary, you’re placing a vault 
every 250 feet, (72 m) the conduit is installed to 
opposing corners and a small 4-inch (100 mm)
piece of conduit sticks out in a bed of stone on 
the surface.”

For a majority of the horizontal boring work, Ar-
row crews use 2-inch (50 mm) through 3.75-inch 
(92.25 mm) diameter pneumatic piercing tools. 
Typically mule tape is pulled in while boring. 
Once the run is complete, crews pull the condu-
it in with the mule tape. In certain circumstan-
ces they will complete the bore, then attach the 
conduit to the front of the tool and back the tool 
through the boring, pulling in the conduit. De-
pending on soil conditions boring times range 
from a few minutes to a half an hour. 
The Arrow crews, however, are not installing 
the fibre themselves. They are simply creating 
the path for the fibre installation. Most of the 
conduit being installed comes preloaded with 
mule tape to help facilitate the fibre installati-
on. Greenburg said the installation of the fibre 
usually occurs within a week of the conduit ins-
tallation depending on crew schedules. By that 
time, Arrow Construction crews have moved on 
to begin boring in the next neighborhood. ◊

FIBRE GLASS FTTH/FTTP

Picture left:

Schematic illustration of 

the„stich boring" method.

Picture right: The trenches 

along the road for creating  

the path bores using the  

"stitching" method.

FTTH-Hausanschluss FTTH-Hausanschluss

FTTH-Hausanschluss FTTH-Hausanschluss

FTTH-Trassenbohrung (Stichbohrverfahren)

Continued from page  13
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UNIQUE, RARE FLORA AND FAUNA
LIK.Nord is not just an abbreviation for "Land-
schaft der Industriekultur Nord" (Northern 
Landscape of Industrial Culture), a large and 
unique nature conservation project in the 
Saarland federal state in Germany; it also 
stands for the LIK.Nord "Zweckverband" or 
"administrative union". The mining, iron and 
steel industries have had a strong influence on 
shaping the region between Neunkirchen and 
Illingen at the heart of the Saarland for many 
decades. The decline of these industries left a 
vacuum for people and nature alike. Naturally, 
nature fought back and amassed valuable po-

A BOARDWALK 
FOR NATURE 
CONSERVATION

tential which is now to be developed, used and 
preserved for humans.

Heinitz, the former mining centre in Neunkir-
chen, is an outstanding example of the new 
landscape of industrial culture. It lies together 
with its former mines at the heart of one of the 
key areas of the LIK.Nord – the "post-mining 
landscape" countryside laboratory. These si-
tes are typified by artificial ponds, which were 
once used to cool steam engines and com-
pressors, and now host unique and rare flora 
and fauna. 

Sketch of the route and structure of the boardwalk and platform along pond 5.

BUILDING A BOARDWALK 
The newly created "12 pond path" here leads 
through multiple valleys, including along the 
valley of the fifth pond, the Weilerbachtal. And 
it is at this point that the path becomes extra 
special. It guides you along a 170 metre-long 
boardwalk and traverses a sensitive wetland. 
Constructed by the company Hoffmann Bau 
GmbH from Merzig, its pile foundations were 
bored using a GRUNDOMAT160P soil displace-
ment hammer in a vertical direction.

The predetermined conditions, such as
• the 170 m total length of the path
• the limited space
• the relatively soft subsoil (natural soil)
• the sensitive ecosystem (rare plants, 
 endangered species of insects and 
 amphibians)
• the nearby edge of the pond
• the existing narrow  
 track

The mini excavator positions the foundation piles. Ramming the foundation pile using the GRUNDOMAT160P.

SPECIAL APPLICATION FOUNDATION PILING

Piling foundations with GRUNDOMAT160P for 
constructing a boardwalk through a nature reserve
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made equally high demands of the machines 
(mini excavator, soil displacement hammer) 
and construction materials (piles, timber) 
used. A total of 330 weather-proof and rot-free 
DN 160 mm piles made from recycled plastic 
and measuring 2-3 metres long were rammed 
vertically into the ground along the 170 metre-
long path. The standard GRUNDOMAT160P with 
high-performance stepped head and servo 
control was used to bore the foundations. The 
average boring time per pile was approximate-
ly 10 to 12 minutes. 

The base was mounted on top of the piles, 
on top of which the boards were laid and in 
a final step a small platform with wooden 
benches was built over the water – all using 
certified Douglas fir timber.

If nothing else, the boardwalk's sturdy pile 
foundations ensure safe passage through 
the head-high reeds and protect a unique 
habitat. ◊

Picture on the top left: 

330 piles were set in a 170 

metre-long stretch of ground 

and the base was mounted 

on top. 

Picture on the top right: The 

completed boardwalk.

Picture left: The platform 

and wooden benches directly 

next to the walkway seem to 

float above the water.

Continued from page  17

SITUATION AT START
The Karlsruhe suburb of Durlach is located on 
Turmberg hill, which is part of the northernmost 
foothills of the Black Forest in Germany. A steep, 
exclusive hilltop vineyard sited in the area requi-
red the installation of a rainwater relief line in or-
der to prevent future damage to a flight of steps 
because the steps are part of the joint protection 
provided by an agency responsible for protecting 
historical landmarks. The Staatsweingut Durlach 

vineyard is owned by the L-Bank, the state bank 
for Baden-Württemberg. The vineyard is quite 
famous for its fine wines sourced from the sou-
thwest slope of Karlsruhe's scenic local hill, the 
Turmberg. Heavy precipitation over the hilltop vi-
neyard led to erosion damage to the main flight of 
steps and the terraced land for the vines, neces-
sitating the trenchless installation of a relief line 
on a 50 % slope.

HDD-PECIAL APPLICATION

Steep slope directional drilling at a vineyard with 
GRUNDODRILL18ACS

"LIFE IS FAR 
         TOO SHORT TO 
DRINK BAD WINE"
(Johann Wolfgang von Goethe, 1749-1832)
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HILLTOP VINEYARD AND GEOLOGY
The grapevines have been located on the Turmberg 
in Karlsruhe for centuries. There is even evidence 
of viticulture from when the area was part of the 
Roman Empire. The steep slope led to the creation 
of terraced retaining walls centuries ago, with on-
going construction of new and replacement walls. 

Several flights of steps between the walls provide 
access to the vineyard's terraces. The main steps 
lead directly uphill from the winery. They often be-
come awash in heavy rain, with recent years see-
ing increasing amounts of undermining from the 
water as well. This is necessitating both the re-
placement of the steps and the installation of an 
additional rainwater drainage line on the hill to 
accompany the existing slope drainage systems. 
This led to the decision for a line route a few me-
ters east of the main steps intended to run down-
hill under all of the terraced retaining walls. 

In terms of geology, the hilltop vineyard terraces 
are primarily built on Lower Muschelkalk stone, 
with the uppermost cultivated areas reaching 
into Middle Muschelkalk. But the entire hilltop 
slope features overloading due to talus material, 
which contains numerous angular boulders. The 

Muschelkalk bedrock is to be found just a few 
decimetres down in some cases, but more than 
1 m deep in others. Surprisingly, a large porti-
on of the boulders are erratic Bunter sandsto-
ne. Most of the terrace retaining walls and the 
old flights of steps on the hilltop vineyard con-
sist mainly of Bunter sandstone material, which 

must have been transported to the current loca-
tion (doubtless because this type of sandstone is 
more resistant to weathering than the wavy Lo-
wer Muschelkalk limestone). The angular Bunter 
sandstone material on the slope might even stem 
from incredibly old terracing.

PROJECT CONFIGURATION FOR AN 
ADDITIONAL RAINWATER LINE
In order to both satisfy the requirements from 
the monument agency responsible for joint pro-
tection of the historic vineyard terraces as well 
as to ensure the construction did not affect the 
environment and protected the hilltop, it was 
decided to install the pipes using the trenchless 
HDD method The new heavy rainfall relief pipe 
is to be connected to a collector from an uphill 
slope cross drainage system. This collector in the 
uphill cross drainage system was to be connec-

ted to the main collector for the winery for this 
reason. The maximum amount of rain to be drai-
ned by the new connecting line was calculated 
as 115 litres/second, necessitating the installa-
tion of a 100 m long, smooth-walled, end-to-end 
wastewater drainage line. This prompted the 
choice of an HDPE pipe with an outer diameter 

of 160 mm with an SDR 11 rating, provided in 
coils to avoid internal welding beads. Due to the 
steep slope, plans called for a concrete energy-
dissipating shaft at the line's bottom point a few 
metres before the transfer line to the main coll-
ector. In terms of the construction process, this 
took place after the trenchless pipe installation 
on the slope. Since drilling into a slope leading 
to scree that consists of shelves of platy/wavy 
limestone requires both a wealth of experience 
and extremely high-performance drill technolo-
gy, the engineering firm responsible for planning 
decided to use an experienced drilling team from 
the renowned building contractor Josef Rädlin-
ger Ingenieurbau GmbH based in Windorf, Ger-
many. Plans for drilling along the slope called for 
the path to run several meters deep parallel to 
the main steps. The key data for the construction 
project are outlined below.

DRILLING
The extremely limited space in the narrow roads on 
the Turmberg hill in Karlsruhe necessitated some 
astounding technical feats to set up the HDD equip-
ment. The drill path along the slope was calculated 
using HDD planning software. The Muschelkalk at 
the surface, which is able to withstand up to 140 

MPa of pressure, and the steepness of the slope 
proved to be less of a concern than the very nar-
row target specification near the aforementioned 
collecting sump at one of the vineyard's paths. The 
tolerance specifications provided only a few deci-
metres of clearance. The "Rockmaster" pilot bore 
head was equipped with an IADC 837 roller cone bit 
with a 6½" diameter. This chisel head for incredib-
ly hard stone proved its worth for drilling through 
Bunter sandstone boulders and deeply deposited 
Bunter sandstone wall remnants, because Bunter 
sandstone found in the Northern Black Forest can 
withstand pressures of up to 240 MPa. In the upper 
section, locating the bore head proved problematic, 
because the new measurement sensors in the bore 
head are designed only for inclinations up to 90 % 
(42°). This led to signal losses (reception gaps) 
several times. However, overall, it was possible 
to track and control the installation process with 

View of the vineyard slope with the HDD system already 

set up for future drainage installation.

View of the HDD system between the buildings looking 

down from the vineyard slope. The supply lorry with the 

integrated drilling fluid mixing tanks is visible next to 

the equipment.

Photo bottom: AAll access roads up the slope to the 

villa had to be kept clear. The HDD auxiliary equipment 

(e.g. the recycling system) was arranged on the shoul-

der of the road.

Photo right: Starting point of the pilot hole with rock 

bore head (roller cone bit) with Elicon twin-tube rods.

Continued from page 19 HDD-PECIAL APPLICATION
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ded bore hole and had to be pulled back down at 
the upsizing head with the drill rod, the line was 
routed using an upward bend and pulled into the 
bore hole that way.

The pipe was pulled through the drill path in the 
slope without any complications. The line was ar-
ched in the starting pit (as the end point) with a 
bit of overlap to enable direct integration into the 
energy-dissipating shaft, which was not yet built 
at the time. The drilling fluid for embedding the 
pipe was configured so that it was heavily laden 
with soil, making it possible to integrate the line 
with a friction lock in this soft, sticky and cohesive 
mass (red-coloured from the sandstone scree). 
The drilling fluid itself was continuously regene-
rated at the construction site using a recycling 
system from AMC, keeping Bentonite consumpti-
on (Bentonite = absorbent clay) extremely low for 
this drilling operation.

PROJECT MANAGEMENT ACKNOWLEDGEMENT
Our thanks go out to all of the institutions that 
took part in the project. They have opened up new 
ways of reducing the risks of heavy rainfall with 
this innovative, environmentally friendly, trench-
less pipe installation method. Cultivated areas on 
steep slopes in particular are especially prone to 
erosion in seasons with minimal vegetation. Hea-
vy, storm-like precipitation has been seen with 

increasing frequency in 
recent years. The solution 
presented here makes it 
possible to protect slopes 
and downhill houses wit-
hout impairing the lands-
cape. On the contrary, the 
landscape, soil structure 
and even the centuries-
old character behind the 
cultural landscape remain 
unaffected.

Special thanks to the 
Agence Ter engineering 
firm for its future-oriented, 

innovative planning, for its constructive support 
during the construction process and also for provi-
ding image material for this site report. ◊

head with the bore head transmitter. Due to the 
defined drilling gradient guidance, it was possible 
to guide the head into the desired target window 
in the uphill cross path with high precision. The 
drilling path became steeper as it went uphill, pre-

cisely matching the target drilling path plan. While 
it does look a bit unusual when a bore head dri-
ves out of the ground at a 
steep, nearly vertical ang-
le, this also had the advan-
tage of guiding rainwater 
very directly into the line to 
be installed. It proved use-
ful to set up a target at the 
target point that the drill 
operator in the drill equip-
ment could use at all times 
as a reference.

INTEGRATION OF THE 
LINE INTO THE NETWORK
The new rainwater draina-
ge pipe was brought to a 
narrow path up the slope and was then laid out 
along one of the vineyard's paths along the hill. 
Because the line had to be guided into the expan-

accuracy. The Elicon twin-tube rods remained ex-
actly on the designed and selected path, which was 
calculated with an outlet inclination of 125% in the 
top drilling section. This exact inclination was also 
achieved and the bore head exited 15 cm in front 

of the edge of the terrace, making the connection 
to the collecting sump extremely short and con-
venient. Upsizing of the bore hole was carried out 
conveniently with a 250 
mm Rockreamer (Tracto-
Technik); the entire up-
sizing process and pipe 
installation took place 
on a single day. Overall, 
the HDD pipe installa-
tion work took five wor-
king days, the first day 
of which was dedicated 
to device transportation 
and placement. Pilot bo-
ring took place on the second working day starting 
at noon and was completed on the evening of the 
third day. The fourth working day was dedicated to 
retooling the equipment, laying out the pipes and 
preparing the upsizing process. All work was com-
pleted and the HDD construction site was cleared 

and cleaned on Friday evening of that work week in 
early August 2016.

DRILLING-RELATED ITEMS OF NOTE
The items of note for this drilling operation inclu-

ded the limited space at the site and the steepness 
of the slope as well as the difficult geological situ-
ation, which constantly switched between angular 

scree and the Muschel-
kalk bedrock underneath. 
Very short drilling sec-
tions saw changes in the 
subsurface structure and 
strength of the geological 
material. The selection of 
a high-performance HDD 
rig equipped with twin-
tube rods proved to be the 
ideal choice in this situati-
on. Solid drilling planning 

and clear drilling gradient guidance were essential 
because a twin-tube rod does not allow drilling of 
tight bend radii like a single-tube rod. The drilling 
was done uphill to avoid any potential drilling fluid 
spills at an early stage. As mentioned previously, 
there were transmission gaps in locating the bore 

Continued from page  21 HDD-PECIAL APPLICATION

Photo bottom left: The Rockmaster bore head reaches the desired target point at an upper path in the vineyard. Note the incredibly steep exit angle of the 

bore head with drill rod.

Bild bottom right: The pipe to be installed.

Photo right: Pipe pulling in the target pit. Due to the steep slope, the pipe had to be pulled in with an upward bend.

heavy, storm-lIke 

precIpItatIon has 

been seen wIth 

IncreasIng frequency 

In recent years.

the solutIon 

presented here 

makes It possIble 

to protect slopes and 

downhIll houses 

wIthout ImpaIrIng

the landscape 
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PIPE RENEWAL SEWAGE

RENEWING A SEWER SECTION 
In Wellington, the capitol of New Zealand, an 
existing 152 mm (6 inch) section of earthenware 
sewer had to be renewed in Adelaide Road. Con-
tractor GP Friel Ltd. were engaged by Wellington 
Water to do this challenging job.
 
MIMIMAL TRAFFIC OBSTRUCTION 
Engineering consultancy CH2M Beca designed 
a pipe cracking solution that minimised the ha-

zards associated with open trenching and redu-
ced the length of traffic disruption. This design 
solution was ideal for the location in a residential 
area.

180 m SEWER REHABILITATION IN ONE GO 
Upon inspection of the site and the design G.P. 
Friel realised that there was only one intermedi-
ate manhole with no significant change in grade 
and alignment. Therefore, in order to capitali-

se on a smart design a plan was put in place 
to break out in the intermediate manhole and 
pull the new 160mm OD HDPE pipe in one con-
tinuous length applying the dynamic pipe cra-
cking method. This further reduced the number 
of excavations needed and the amount of time 
that would be required to work in traffic ma-
nagement. It also turned the pipe cracking into 
a massive 180m long renewal – the longest G.P 
Friel had ever attempted with their GRUNDO-
CRACKPCG 130 and maybe even a record for New 
Zealand. The air-driven pipe cracking machine 
shatters the old pipe while advancing through 
the old pipe and radially displaces the frag-
ments into the surrounding soil. The bore hole 
for the new pipe is extended at the same time. 
The pulling force of a winch supports the pipe 
cracker,guaranteeing safe guidance through 
the given pipe path.

Record pipe renewal in Adelaide Road 
in Wellington, New Zealand

ONLY GRUNDOCRACK 
COULD DO THAT!

After consulting with TT Asia Pacific’s product spe-
cialist Daniel Toms, G.P. Friel were confident that 
their new state of the art GRUNDOCRACKPCG 130 
pipe bursting tool and 5 tonne GRUNDOWINCH 
constant tension winch (both supplied through TT 
Asia Pacific in Brisbane) were more than capab-
le of safely completing a burst of this magnitude. 
But that was only half the story.

 In order to pull a 180 m length of HDPE pipe 
you need to have somewhere to weld it into one 
length. G.P Friel liaised with Wellington City 
Council Parks & Gardens and secured a section 
of the nearby McAlister Park for that purpose. A 
launch pit was prepared the day before the burst 
which used compliant skid resistant plates to 
protect it overnight. G.P. Friel also ensured that 
the receiving manhole and intermediate manhole 
were prepared and ready to go.

NO IMPAIRMENT FOR THE RESIDENTS 
G.P. Friel’s supply chain partner ATMS provided 
traffic management for the pipe cracking. The 
work site needed to be over 360 m long in order 
to encompass the receiving pit, launch pit and 
the 180m of welded pipe all in one line. It also 
included a busy signalised intersection between 
Adelaide Road and Luxford Street so it was impe-
rative for the team at G.P. Friel to liaise with the 
residents of the nearby Village Park care home to 
ensure that no accesses were blocked in such a 
long worksite.

The preparation work really paid off and the burst 
was completed in a little under 3 hours as plan-
ned. There were no incidents and only minimal 
disruption to the travelling public was encoun-
tered.. At the time of writing G.P. Friel had a few 
more days of reinstatement to do in Adelaide 
Road and a new manhole to construct which once 
completed will improve maintenance access in 
the future, and leave the residents with a new ro-
bust sewer. 

G.P. Friel look forward to continued success 
utilising trenchless technology techniques and 
further strengthening their relationship with 
Wellington water. ◊
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PIPE RENEWAL SEWAGE

Yarraville is one of the many fringe areas in the 
west of the Australian metropolis Melbourne. 
Like all suburbs of Melbourne within a circum-
ference of 5 to 10 km, it belongs to the admi-
nistration district of the city of Maribyrnong. Ty-
pical for Yarraville is the chequered streetscape 
with its detached houses bedded in gardens and 
rows of trees. The overall picture encompas-
ses parks and recreation areas like the McIvor 
Reserve, with large and small sports grounds 
and recreation centres, playing fields, dog runs 
and adventure playgrounds, which are used in-
tensely by the residents. 

PROBLEMS WITH AN AGEING SEWER
Of all places, the Benbow Street, coursing from 

east to west on the outskirts of Yarraville, hits 
the McIvor Reserve. And this is exactly where 
the problems with a sewer reaching the end of 
its service life had started, in the street close to 
the nature reserve. Along a stretch of 99 m, the 
old ferroconcrete pipes ND 750, which had been 
rehabilitated with a GFRP-liner some time be-
fore, now had to be replaced. The specific chal-
lenges accompanying this installation measure:

• its proximity to a highly sensitive nature 
 reserve in the middle of a residential area
• the open rainwater draining system running  
 parallel to the sewer 
• the position of the ferroconcrete pipes in a  
 depth of 4 to 5 m

• the diameters of the old and new pipes, 
 ferroconcrete pipe 750 mm and PE pipe 800 mm
• the interest / residents groups formed in the  
 course of the announced installation 
 measure

CIRCUMSPECT AND FARSIGHTED PLANNING 
These special features demanded circumspect 
and farsighted planning and preparation. Soon it 
became clear that the trenchless dynamic pipe 
bursting methodology was the only solution for 
an economical and for all parties agreeable re-
newal measure within this section of the sewer. 
So the task was to replace the old reinforced 
concrete pipe ND 750 by a new PE pipe ND 800 
in the already existing path without tearing open 

the ground for trenching within an almost 100 m 
long sector. 

The building contractors Harris Civil Pty Ltd., 
tagging themselves as "The Trenchless Ex-
perts", were assigned with the renewal of this 

LARGER, QUICKER, 
FURTHER
Impressing pipe renewal in Australia 
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guidance in the old bore path and optimal leading-
in of dynamic impact for bursting and expanding 
the old line. For once, the prevailing temperatures 
of 38 °C contributed pleasantly to the work pro-
gress: they increased the flexibility of the prepared 
PE pipe string, therefore pulling into the existing 
bore path was much easier. The GRUNDORAMGOLI-

ATH system, used as a cracker, worked complete-
ly without trouble; after a little more than three 
hours, the renewal of the pipe was achieved, 
with the additional feature of a raised line capa-
city from ND 750 to ND 800.

One tiny mishap occurred, however, in connec-
tion with the GFRP hose liner in the old pipe: 
due to the fact that the liner was not lying close 
to the pipe wall, it was displaced in the process 
of cracking and "slipped" out of the pipe. Several 
stops in between were required to remove the 
liner pieces from the exit shaft. The ramming 
machine easily started again every time, wor-
king reliably and problem-free.

RE-CONNNECTION 
But the renewal of the 100 m long sewer section 
was not all: of course, the connections to the 
manholes lying in front of and behind the new 
line had to be established again, too. This was 
done with two 800 mm PE couplings installed by 
heating coil welding technique. It was also ne-
cessary to drive through the renewed pipe line 
with a camera to make sure that the build-up 
and correct location were in perfect condition. 
The result: impeccable - and these pipe dimen-
sions were a premiere in Australia! 

CONVINCING QUALITY 
The City West Water, in its capacity as the buil-
ding owner, was won over to the quality of the 
result and the process technology: they immedi-
ately invited tenders for the renewal of the 79 m 
long sewer section lying in front of the renewed 
sewer pipe. The building contractor Harris Ci-
vil Pty Ltd., known as "The Trenchless Experts", 
and the "dynamic pipe bursting specialists" 
GRUNDORAMGOLIATH and Bagela winch, met the 
challenge of this segment in top-shelf quality 
and even shorter time. ◊

sewer section in the Benbow Street by the 
City West Water, Melbourne. Preparatory jobs 
comprised, among others, the provision of the 
new PE pipes to be pulled in. The pipes were 
delivered in lengths of 12 m each and welded 
together to form a string for the pipe bursting 
installation by the plastic pipe specialist GEM 
Industrial Services, applying a butt welding 
technique. On finishing the welding works, the 
launch and exit shafts were excavated and the 
flow control system for the existing sewer du-
ring installation was set up. To do so, a bypass 
was established and operated by two fully si-
lenced 150 mm pumps. The inspected building 
ground showed that the old pipe was bedded on 
sand and rubble and promised an undisturbed 
course of action. 

PIPE RENEWAL TOOK THREE HOURS 
Owing to the large pipe diameters ND 750 / 800, 
the people responsible for the job chose the ram-

ming machine GRUNDORAMGOLIATH, which was 
equipped as a cracker (bursting head on 

the rear cone), and a Bagela winch for 
this application. With dynamic pipe 

bursting, the pure thrust perfor-
mance and cracking up of the de-

fective pipe is carried out by the 
dynamic power of the cracker 

exclusively, in this case by 
the ramming machine. 

The ramming machine 
was pre-stressed by a 

winch with a maxi-
mum pulling force 

of 200 kN to gu-
arantee safe 

Continued from page  27

Since entering the HDD busi-
ness with a GRUNDODRILL4X 

two years earlier, this branch 
of business of business at  
S&Z Excavations Pty. Ltd. has 
been growing steadily. The ci-
vil engineering contractor from 
Melbourne has 30 employees 
altogether, five of whom are 
meanwhile working in the HDD 
team. 

The founders of the compa-
ny, Zenon Kornilowicz and 
John Noce, have recognised 
the potential for trenchless 
technologies in their region 
and are already applying the 

TT Asia Pacific delivers a GRUNDODRILL18ACS to 
S&Z Excavations

HDD BOOMS 
    DOWN UNDER

GRUNDOMAT technique for 
non-directional drilling. Be-
cause they want to be able 
to carry out larger and more 
complex bores, S&Z Aus-
tralia have now acquired a 
GRUNDODRILL18ACS from TT 
Asia Pacific in Brisbane.

The versatile GRUNDODRILL18ACS 

is a highly efficient machine for 
alternating soils and even the 
hardest rock formations, red-
ucing operating expenses and 
construction times dramati-
cally and tipping the scales by 
contrast with similar drilling 
systems. Scores of deman-

ding bores have already been 
performed in other regions of 
Australia with the flexible high-
performance HDD system.

The GRUNDODRILL18ACS was 
handed over by the sales area 
manager Daniel Toms himself 
at the headquarters of S&Z. A 
mixing system type MA07 with 
two 4000 l water tanks is set 
up for uninterrupted service 
on the job site. TT Asia Pacific 
thank S&Z for the confidence 
placed in their company and 
wish them a great deal of suc-
cessful bores with their new 
HDD system. ◊

MACHINE DELIVERY
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Mixing unit

Fresh  water Bentonite

Drillin
g fluid Drilling fluid

Drilling fluid
+ bore spoil
(may be contaminated)Drilling fluid + 

bore spoil
Drilling fluid

(mix again if needed)

Solid matter
(set, ready for disposal)

HDD bore rig

Recycling unit

Pit

Seperation of fluid and
Bentonite/solid matters
Floccuation agent

Closed cycle

Open cycle

Lorem ipsum

TRACTO-TECHNIK COOPERATES WITH 
RECYCLING SPECIALIST AMC
Professional drilling fluid recycling is a crucial 
factor the economic success of every HDD ope-
ration. In order to provide a proven and func-
tional recycling technique for HDD rigs in the 
performance category up to 300 kN, TRACTO-

TECHNIK cooperates with the leading recycling 
specialist AMC Europe. Appropriate for every 
application at hand, the high-quality and tech-
nically mature recycling systems and modules 
produced by AMC guarantee optimal separation 

of solid matter from the HDD fluid. This allows 
for economical reuse and reduces the amount of 
waste material demanding disposal, thus redu-
cing waste management costs.

BEARING FUNCTION OF DRILLING FLUIDS 
COMPOSED OF WATER AND BENTONITE
The drilling fluid consisting of Bentonite and 
water for HDD techniques has a number of key 
functions. It loosens the soil, discharges the 
bore spoil continuously, stabilises the bore hole, 
supports the free cut, cools the drilling tools and 
bears the product pipe. Though its major func-
tion is bore hole stabilisation as gravity exerts a 
permanent pressure on the horizontal bore and 
the fluid must protect the bore hole from col-
lapsing and make sure that the loosened bore 
spoil is properly discharged. By adding Ben-
tonite, consisting of natural clay material with 
excellent swelling properties, the drilling fluid 
receives these physical characteristics. The lay-
ered molecular texture of the clay minerals can 
absorb water really well and leads to the drilling 

SYSTEMATIC 
        RECYCLING 
OF HDD DRILLING FLUIDS

SYSTEMATIC RECYCLING

30 TRACTUELL 51 E | 16 31TRACTUELL 51 E | 16



fluid assuming a jelly-like, supporting structure 
when coming to rest and at the same time flow-
ing and transporting matter when on the move 
without losing its supporting power. This speci-
fic consistency of the clay mineral make Bento-
nite an indispensable medium for HDD drilling 
fluids. 

Other drilling fluids like for example mixtures of 
water and carboxy-methyl cellulose (CMC), used 
for deep bore holes, are unsuitable for horizon-
tal drilling. CMC is a cellulose with a chain-like 
structure; it has no supporting effect at all but 
poses a hazard for the groundwater. Using com-
pressed air as a drilling fluid can only work for 
HDD operations through particularly soft rock 
formations in lengths up to 80 m. The dischar-
ge with air is limited and there is no support of 
the bore hole - the same goes for plain water 
when used as a drilling fluid. Using water/Ben-
tonite drilling fluid is the only way to stabilise 
the horizontal bore hole completely, irrespective 
of length and diameter. Additives like polymers 
can boost the supporting effect with a network 
structure; they are no substitute for the Bento-
nite, however.

ECONOMICAL RECYCLING AND DISPOSAL
Top quality Betonites contain a share of 80 - 90 
% montmorillonite, the clay mineral with the 
strongest swelling properties of all. Of course 

the price of this mineral is high accordingly, as 
are the costs for polymers. Depending on the 
drilling fluid volume, the HDD fluid is therefo-
re a valuable operating resource; fortunately, 
a suitable recycling technology allows repro-
cessing so it can be used again. By separating 
the solid matter which is taken up by the HDD 

fluid in the process of drilling, the cleaned dril-
ling fluid can be used time and again in a closed 
drilling fluid cycle. This speeds up the drilling 
progress, reduces wear of the drilling tools and 
pumps considerably and decreases the water 
and Bentonite consumption, which on the whole 
increases the profitability of a HDD operation in 
a sustainable manner.

Even though the used drilling fluid can be reused 
by means of recycling, finally it will have to be 
disposed of. In some countries like for example 
Germany the used drilling fluid is by law rated as 
waste which may not be spread over agricultural 
surfaces without official permission and a com-
plete chain of evidence to prove its harmless-
ness. Additional legal specifications and issues 
often demand a declaration of the used drilling 
fluid as waste matter which has to be disposed 
of verifiably and professionally. The costs for 
regular disposal, which depend on the volume 
of drilling fluid, have been rising in the affected 
countries due to that and can have a very negati-

ve influence on the profitability of a HDD opera-
tion. The contractor, who is responsible for the 
professional disposal of the used drilling fluid 
according to the costs-by-cause principle, can 
separate the compounds of the fluid, turbid wa-
ter and semi-solid thickened sludge by means 
of recycling, thus reducing the amount of waste 

matter deman-
ding disposal 
and clearly de-
creasing the 
costs for dum-
ping. The water 
is discharged 
via sewerage or 
in a wastewa-
ter treatment 
plant, as the 
case may be, 
while the thi-
ckened sludge 
is taken care of 
in a soil aggre-
gate deposit at 
a low rate.

AMC – ALL-PURPOSE 
RECYCLING TECHNOLOGY
Every drilling fluid is specifically and individu-
ally composed, therefore a universal solution for 
the recycling technique does not exist. A basic 
rule is: the more efficient the separation ability 
of a recycling system to segregate solid matter 
from the HDD fluid, the lower the costs for ope-
rating resources and disposal. The single mo-
dules shaker (coarse solid matter), wet cyclone 
(sand/silt grain share) and centrifuge (fine grain 
share) tackle the task of solid matter separati-
on according to the particle sizes. Only if these 
modules match the drilling fluid perfectly, 100 
% of all loosened solid matter particles except 
for the Bentonite can be removed from the flu-
id, thus allowing reuse and ecologically sound 
disposal without worry. These are the reasons 
why TRACTO-TECHNIK counts on the proven 
high-performance recycling systems by AMC, 
connecting well-tried expertise in HDD machine 
technology with the leading competence in recy-
cling technology.

The Australian Mud Company - abridged AMC 
- is a leading, internationally active producer of 
drilling fluid additives and recycling technology, 
represented in Germany by AMC Europe with 
headquarters in Rastede.  All products and ser-
vices are based on comprehensive know-how 
and long-standing practical experience; this 
also goes for the recycling systems by AMC. The 
spectrum ranges from small recycling equip-
ment up to systems for large projects with a 
cleaning capacity from 150 l/min. to 3,000 l/min. 
The single modules shakers, wet cyclones and 
centrifuges can also be assembled individually 
to suit the soil conditions on hand and comply 
with the required drilling fluid volume. This is 
of crucial importance for recycling with HDD 
systems up to 300 kN traction force - only the 
application of centrifuges can prevent wear of 
the Bentonite high-pressure pumps. The AMC 
recycling technology meets every single relevant 
safety demand according to CE certification; it 
is technically mature and maintenance-friendly.

COMPETENT TRAINING AND C
ONSULTING SERVICE
To support the users in decision-making as 
well-grounded and as individual as possible, 
TRACTO-TECHNIK offers extensive training 
courses covering all aspects of recycling. The 
cooperation with the professionals of AMC and 
brain trusts like the "DCA Arbeitskreis Spü-
lungsentsorgung" (working committee drilling 
fluid disposal) guarantees training course con-
tents which comply with the latest states of 
technology and cover all geological, technical 
and legal aspects. 

The range of up-to-date training courses rela-
ted to practice comprises all areas of horizontal 
drilling, starting with the basics, covering de-
tection and drilling fluid techniques, going over 
to rock drilling and ending finally with site ma-
nagement. The geo-services of TRACTO-TECH-
NIK also offer the complete range of geological 
services for HDD technology. Individual consul-
tation on HDD and recycling systems, drilling 
fluid technology, live demonstrations and hiring 
conditions is provided by a flexible customer 
service. ◊

Zentrifugenmodul mit Sandgehalt-Test.

SYSTEMATIC RECYCLINGContinued from page 31

32 TRACTUELL 51 E | 16 33TRACTUELL 51 E | 16



OPIMISATION OF ORGANISTAINATIONAL 
STRUCTURE AND MODERNISATION
As a “Hidden Champion” the special machi-
ne manufacturer TRACTO-TECHNIK ranks 
among the most innovative medium-sized 
companies in Germany. All of the machines 
and systems for trenchless pipe installation 

are developed and produced at the headquar-
ters in Lennestadt and sold all over the world 
from there. As part of a long-term growth 
strategy, the company is now making an ex-
tensive investment in optimising the organi-
sational structure and modernising produc-
tion and logistics at its Lennestadt location. 

FIT FOR THE FUTURE
High manufacturing quality “Made in Ger-
many” together with know how gathered 
over decades and service with close proxi-
mity to customers provided by sister com-
panies and sales partners worldwide are 
the basis of the TRACTO-TECHNIK group’s 
continued success. However, in times of 
increasing globalisation and digitalisation, 
with increasingly fast developing markets, 
, these qualities alone are not sufficient to 
ensure long-term success. The TRACTO-
TECHNIK management recognised this fact 
and developed specific strategies for ma-
king the company fit for the future. Based 

on the management's 
integrative and soluti-
on-oriented approach, 
all structures and pro-
cesses in the organisa-
tion have been exami-
ned for their potential 
for optimisation. The 
insights obtained have 
been implemented into 
specific measures in 
order to meet the re-
quirements of the mar-
kets and the globally 
increasing demand for 
innovative trenchless 
solutions in sales, ser-
vice, production and 
logistics in the long-
term at the established 
high level. This is done 
in line with the compa-
ny philosophy, which 
focusses on striving 
for the best solution in 

service to the customer..

„INSPIRING TRENCHLESS TECHNOLO-
GIES“
Initial work on implementing the future vi-
son began back in 2014, by focussing sales 
and marketing on the global markets and 
made visible through a new brand identity 

TRACTO-TECHNIK 
INVESTS 
IN THE FUTURE
Extensive modernisation and extension of the 
company's Lennestadt location in Germany 

and the new claim. At the same time,  re-
organisation of internal structure, logistics 
and manufacturing process was launched 
under the label “plant structure planning” 
to make them even more productive and 
efficient. For this purpose, the assembly of 
the trenchless systems, which  takes place 
in different plants to date, will be centra-
lised at the Lennestadt-Saalhausen loca-
tion by late 2017 and will be complemented 
by a new, state-of-the-art logistics centre. 
For promoting innovative ability, a new tech-
nology centre for the Design Engineering 
and R&D departments is being built at the 
Lennestadt-Langenei location. Timotheus 
Hofmeister, Managing Director and CEO of 
TRACTO-TECHNIK, notes that, "We are ma-
king a conscious investment in bundling the 
core competences in manufacturing and de-
velopment at the respective locations. That 
way meaningful synergies are created that 
allow us to achieve sustainable growth in 
order to secure long-term company success 
and the jobs that go along with it."

EXTENSIVE INVESTMENTS 
The consistent focus on customers and 
markets based on available company know-
ledge provided the basis for the company 
management's decision to make an exten-
sive investment not only in production and 
logistics but in research and development 
as well. Construction of the new technology 
centre in Lennestadt-Langenei has already 
begun at the beginning of the year. 

On March 17, 2017 the construction works 
for the new logistics centre started as well 
with the official ground-breaking by the 
TRACTO-TECHNIK managements, the ma-
yor of the city of Lennestadt and further 
project participants. All of the new facilities 
will be up and running by the start of 2018. 
These extensive investments are the key 
step for TRACTO-TECHNIK to be successful 
worldwide in the long term with its innova-
tive and inspiring trenchless technologies 
and outstanding customer services. ◊

The company management

IINVESTMENTS IN THE FUTURE
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From December 5th to 7th, 2016 the managing 
directors of the worldwide TRACTO-TECHNIK 
group of companies gathered for the first Group 
Meeting at the company headquarters in Lenne-
stadt-Saalhausen in Germany. 

The managing directors of the sister compa-
nies in England, France, Australia and the USA 
met with the German management to exchange 
views on the international markets' develop-
ments and suitable corporate strategies for sus-

tainable success. The talks focused on the op-
timisation of products, organisational structure 
and services in view of increasing cross-linkage 
and digitalisation.

All strategic and operative measure aim at 
being able to respond to the worldwide mar-
kets' and customers' requirements even 
faster and more precise. In the future the  
TRACTO-TECHNIK Group Meeting will take place  
regularly. ◊

GOING IN THE SAME 
DIRECTION In a further step towards rea-

lising the long-term corporate 
objectives, the positions of the 
head of marketing and the head 
of after sales services in the 
TRACTO-TECHNIK team were 
re-occupied.

NEW HEAD OF MARKETING
Since August 1st 2016, Burk-
hard Rarbach acts as head of 
marketing. In his capacity as 
a business economist, Burk-
hard Rarbach can look back 

on 20 years of experience on 
the marketing sector within 
the business-to-business area, 
chiefly with internationally acti-
ve producers of capital goods. 
André Gwosdek is responsible 
for the newly formed After Sa-

les department since July 1st 
2016. He is well grounded on 15 
years of experience in executi-
ve positions in the after sales 
domain, working in the area of 
utility vehicles and for reputab-
le machine manufacturers.
Due to long-standing expe-
rience and a fresh sight on 
company matters, Mr. Rarbach 
and Mr. Gwosdek were able 
to realise decisive strategical 
measures for the further deve-
lopment in their particular do-

mains within the first months 
of their occupation.

SERVICE MANAGER
For instance a new position, 
the job of service trainer ma-
nager was created for the after 
sales division and is filled by 
Manuel Reichling from March 
1st 2017 on. As a former ser-
vice technician with added sa-
les experience, Mr. Reichling 
comes along with the best pre-
conditions for made-to-mea-
sure upgrading of the training 
course program for our global 
service and sales partners.

FRESH BREEZE
Also in the past year, the lea-
ding position of the service de-
partment south-west for HDD 
machine technology was newly 
manned. Since August 1st 2016, 
this position is being occupied 
by Michael Grobbel who gained 
several years of relevant expe-
rience as a service manager for 
construction vehicles and agri-
cultural machinery.

Michael Grobbel replaces 
Manuel Pohl, who is now 

supporting the directional 
drilling technique sales with 
his well-founded knowledge 
in his capacity as a product 
manager. 

The objective of all these rec-
ruiting measures is the targe-
ted tapping of the most impor-
tant markets and an improved 
service for partners and custo-
mers.

We wish all all gentlemen 
great success and the right 
touch for their important 
tasks! ◊

STAFF BACKUP

First “TRACTO-TECHNIK Group Meeting”

Burkhard Rarbach, Head of Marketing

André Gwosdek, After Sales

Michael Grobbel, 

Head of service south west Germany

Manuel Reichling, 

Service Trainer Manager

INCREASED NETWORKING
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REPRESENTED WORLDWIDE

management positions in sales, service and 
marketing.

FOCUS ON NODIG PRODUCTS 
Roger sees very practical reasons for the 
new strategy. "We have a fantastic TRACTO-
TECHNIK product range that has been mo-
ved to the background somehow in recent 
years while we were becoming the market 
leader for suction excavators in Great Bri-
tain. However, our core competences are 
and remain trenchless solutions. We rea-
lised that the focal point must lie on the sa-
les of our own products so that we are able 
to grow. The name change makes this rec-
laimed focus clear."

ADVANCING THE GRUNDOPIT-KEYHOLE 
TECHNOLOGY 
TRACTO-TECHNIK UK has recently proved 
its competence in innovative and customised 
trenchless solutions through several ambi-
tious innovation projects. Together with gas 
grid operator SGN, the company has refi-
ned the GRUNDOPIT keyhole technology for 

The entire group is impacted by the strategic realignment moving TRACTO-TECHNIK even closer 
to the markets and the customers due to an integrative approach. To this end, several new things 
have happened recently at the subsidiaries in England, France and Morocco. 

RENAMING FOR STRATEGIC REASONS
In the course of developing the global TRAC-
TO-TECHNIK brand, the English sister compa-
ny has changed its name from TT-UK Ltd to 

TRACTO-TECHNIK 
UK Ltd. With this 
change, the compa-
ny wants to benefit 
from the brand's 
excellent global re-
putation in British 
and Irish markets 
and clearly project 
the intensified con-
centration on tren-
chless technology.

NEW MANAGING DIRECTOR 
The decision is consistent with the appoint-
ment of Roger Wahl, who has led the oldest 
TRACTO-TECHNIK sister company since April 
2016 as the new Managing Director. Roger is 
a native German who has lived and worked in 
England for decades. He has spent most of his 
professional career in the construction ma-
chinery sector, including holding numerous 

BACK TO THE ROOTS!    
TT-UK Ltd becomes TRACTO-TECHNIK UK Ltd

Matthew Izzard

Roger Wahl

creating serial property service connections 
(see page 42 et seqq.). Other innovation part-
nerships were entered with the power sup-
ply company SPEN and National Grid, one of 
the largest energy suppliers worldwide..

NEW BUSINESS DEVELOPMENT DIRECTOR 
Part of the new growth strategy is also further 
personnel recruitment. In order to best tap the 
English market for HDD technology, Matthew 
Izzard has been brought on as the new Busi-

ness Development 
Director. Matthew 
has experience in 
the industry span-
ning decades. Be-
fore his switch to 
TRACTO-TECHNIK 
UK, he was the 
HDD Sales Mana-
ger at our main 
competitor. ◊

TT France moves into new corporate headquarters

ALLEZ LES BLEUS!

HEADQUARTERS RELOCATION 
After 21 years in southwest France, the French 
sister company TRACTO-TECHNIK France has 
relocated its corporate headquarters from the 
location in Boulazac to Bailly-Romainvilliers, 
40 km east of Paris.

EXCELLENT TRANSPORT CONNECTIONS 
The facilities and infrastructure in Boulazac 
were no longer adequate for the company's 
needs. Thus, the decision was made in light of 
the corporate strategy to shift the headquar-
ters closer to the main customers and ma-
jor market players in France. The choice was 
therefore made for the little town of Bailly-
Romainvilliers, which lies at the intersection 
of the most important French motorways 
with direct connection to 

the TGV express trains and the international 
airports Charles de Gaulle and Orly. 

SUFFIECIEN SPACE 
The company premises in the industrial park of 
Bailly-Romainvilliers have a total area of 1,700 
square metres. At 600 square metres, the exi-
sting building offers sufficient space for offices as 
well as a large service workshop with spare parts 
storage and multiple training classrooms on the 
upper floor.

The company moved into its new headquarters 
on 1 July 2016. The 12-person "Equipe" (team) 
headed by Managing Director Jean-Luc Davrout 
is able to offer even better service at the new lo-
cation. It is applying itself to its work with renewed 

enthusiasm to serve customers. ◊
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MORE POWER FOR 
SALES IN AFRICA
New Sales and Service Manager at 
TRACTO-TECHNIK Afrique

NEW COPORATE GROUP MEMBER
TRACTO-TECHNIK Afrique in Morocco is the 
youngest member of the group. The sister com-
pany, founded in 2015, is located in Tamesna, 
near Rabat. From this location, the company ser-
ves the French-speaking North African market, 

which presents 
great potential 
for trenchless 
technologies. 

NEW SALES 
AND SERVICE 
MANAGER 
In order to se-
cure the best 
service for cust-
omers on site, 
Olaf Kempcke 

was appointed to the newly created position of 
Sales and Service Manager at the beginning of 
the year.

A native of Germany, Kempcke was employed 
in recent years as the Managing Director for 
the Moroccan branch of a German air-condi-
tioning technology manufacturer. Before that, 
the insurance manager worked in international 
management and loss adjustment for various 
globally active insurers. As a result, Kempcke 
brings the essential expertise for effective Sales 
and After Sales service in Morocco, Tunisia and 
Algeria. 

We are pleased to have brought Olaf on board for 
TRACTO-TECHNIK Afrique and wish him the best 
of luck in his work! ◊

Olaf Kempke

Continued from page 39

In Autumn 2016 the South American sales partners 
of TRACTO-TECHNIK gathered at the premises of 
our long term representative „MTK Commercial“ for 
the first South America Meeting for an exchange of 
ideas and experiences. 

TRACTO-TECHNIK was represented by the Regional 
Sales Manager in charge Björn Freimuth. The next 
meeting is scheduled to take place in September 
this year as part of the Trenchless World Congress 
at NO-DIG Medellin in Colombia.◊

MEETING POINT 
         SOUTH AMERICA
MEETING POINT 
         SOUTH AMERICA

Exchange of ideas and experiencesExchange of ideas and experiences

REPRESENTED WORLDWIDE

FULL HDD POWER 
ON THE ROAD

Converting words into action, TRACTO-TECHNIK 
UK is implementing its new growth strategy and 
has recently taken delivery of a new GRUNDODRILL 
18ACS demo unit, along with a dedicated truck and 
trailer. The truck’s colourful design impressively 
showcases the latest corporate branding, making it 
a real eye-catcher during on-site demonstrations.
From April onwards, Irish and UK customers can 
experience the striking performance and producti-
vity of the demo rig, which comes complete with all 
boring tools and a powerful MA-07 mixing system 
mounted on a 440hp Mercedes AROCS truck.

TRACTO-TECHNIK UK introduces 
new GRUNDODRILL18ACS demo truck
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GAS DISTRIBUTION NETWORKS

Gas distribution network SGN 
are constantly striving to im-
prove and innovate their opera-
tions and services. One of seve-
ral projects aiming to deliver an 
end to end Keyhole solution for 
current operational activities is 
the “iCore” project, which was 
realised in co-operation with 
TT. As part of the project’s re-
alisation, the SGN staff 

attended a four-week custo-
mised training course at the TT 
training centre in Germany.

The centrepiece of the project 
is the iCore truck which has the 
complete equipment and facili-
ties for mobile pipe 
installation 

and connection works through 
a keyhole on board. The pro-
totype of the iCore vehicle has 
been approved in March 2016. 
A customised training package 
which is compliant with SGN 
templates, procedures and fits 
within the business for the SGN 
staff is also part of the project. 
It took place at the TT training 

centre of GRUNDOPITK ma-

nufacturer TRACTO-TECHNIK 
in Germany from June 8 to July 
22, 2016. 

The lessons given by TRACTO-
TECHNIK UK trainers Jim Al-
barella and Steve Robson as 
well as TT’s project engineers 

Elmar Koch, Tobias Klein and 
Andreas Hanses included the-
oretical and practical units on 
construction, handling and 
operation of the iCore equip-
ment. The four-week training 
was attended by SGN’s iCore 
team, namely John Brady, Pio-
tr Lancmanski, Adam Shields, 
Kenny Watson and Jack Wright 
as well as and Innovation Gra-
duate Max Paladini. For fi-
nal approval at the end of the 
course SGN’s Innovation Deli-
very & iCore Project Manager 
David McLeod, iCore Team Ma-
nager Steven Tulloch and con-
sultant Andy Ellis of DNV GL 
also came to Germany.

PROJECT HISTORY
Operating a 74,000km network 
of gas mains and services ac-
ross Scotland and the south of 
England delivering gas to 5.9 
million private and commer-
cial customers, SGN are the 

second biggest gas provider 
in the UK. The private compa-
ny places special emphasis on 
highest safety standards, ex-
cellent customer services and 
minimal impact on the envi-
ronment. For the iCore project, 
the task was to develop a self-

contained vehicle for the easy 
transportation of equipment 
to carry out mains and service 
replacement activities within a 
Ø 600 mm keyhole, safely and 
efficiently with minimal disrup-
tion to customers. 

After a comprehensive selec-
tion process SGN chose Bed-
ford based TRACTO-TECHNIK 
UK who are experts in trench-
less technology as their project 
partner. With headquarters in 
Germany, TRACTO-TECHNIK 
have a global network, and 
the experience and capability 
to provide an end to end so-
lution delivering value for gas 
consumers in Great Britain. 
The project is structured with 
TRACTO-TECHNIK’s engi-
neers doing the design work 
in Germany, and project ma-
nagement and delivery work 
provided by TRACTO-TECHNIK 
UK.

SGN also engaged DNV GL to 
provide technical assurance 
for the development and tes-
ting of the solution. DNV GL 
are renowned in the energy 
industry for their testing and 
advisory services with experti-
se that spans many disciplines.

BACKGROUND AND 
PROBLEM
From the 1850’s up until the 
1950’s metallic mains were 
used extensively across the 
Great Britain gas distribution 
network. Since then the gas 
industry has moved away from 
this source of material and is 
replacing those mains with 
plastic pipes, in order to redu-
ce and eliminate risk of frac-
ture, corrosion, and/or leaka-
ges. SGN are currently working 
on a 30-year programme to re-
place all metallic pipes within 
30 metres of property with new 
with polyethylene (PE) pipes, 
which are more flexible and 
robust and if left undisturbed 
will last for decades, ensuring 
a continued safe and reliable 
gas supply for years to come. 
Currently there are over 7,000 
kilometres of small diameter 
metallic pipes requiring repla-
cement across their network.

Mobile Keyhole technology
     SGN installs gas property service honnections

Everthing on
               board!
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Throughout the current eight 
year price control period (RIIO-
GD1), SGN are focussing on re-
placing metallic pipes below 8” 
(Tier 1) as part of their total ope-
rating expenditure targets. Live/
dead insertion is a big part of 
their mains replacement strate-
gy, as opposed to open cut repla-
cement, to minimise disruption 
to their customers and mem-
bers of the public. Developing 
mains and service insertion me-
thods further would help make 
the process even more effcient.

Through their keyhole technolo-
gy projects, most notably iCore, 
SGN are developing a more ad-
vanced method to minimise the 
size of excavations and reduce 
disruption to customers on our 
tier one mains and service re-
placement jobs.

ICORE PROJECT 
REALISATION
SGN approached TRACTO-
TECHNIK UK after having 
learned about the unique 
GRUNDOPITK Keyhole drill rig 
developed and produced by 
TRACTO-TECHNIK. GRUNDO-
PITK is a steerable bore rig 
for the trenchless installation 
of gas and water service con-
nections up to OD 63 mm from 
out of a circular keyhole of only 
650 mm diameter. The spoil 
is removed from the keyhole 
by a suction excavator which 
provides access to the mains 
pipe, then GRUNDOPITK can 
be set up. The bore head and 
the drill rods are transported 
to the bore rig via a ‘lift’, auto-
matically placed in bore direc-
tion and screwed together and 
drilled in one after the other. 

The pilot bore can be upsized 
in reverse mode to a maximum 
diameter of 90 mm. The pro-
duct protection pipe is pulled in 
simultaneously and connected 
to the mains pipe by working 
above ground. The original as-
phalt core is then reinstated in 
to the keyhole afterwards and 
sealed with a special grout 
mixture. This means that ad-
ditional re-instatement costs 
and possible consequential 
surface damages are avoided. 

iCore does not only include the 
keyhole drilling rig, which is in 
fact a customised version of 
the GRUNDOPITK, but accor-
ding to the given task the so-
lution comprises the complete 
equipment and facilities for the 
mobile mains and service re-
placement. ◊

SGN staff and trainers in front of the iCore service truck (from left to right): Jim Albarella (TRACTO-TECHNIK UK) 

Elmar Koch (TRACTO-TECHNIK G) Adam Shields, Kenny Watson (SGN) Billie Turner (TRACTO-TECHNIK UK) Tobias 

Klein (TRACTO-TECHNIK G), John Brady, Steven Tulloch, Max Paladini, David McLeod  (SGN) Jack Wright, Piotr 

Lancmanski (SGN), Andy Ellis (DNV GL), Andreas Hanses (TRACTO-TECHNIK G) and Steve Robson (TRACTO-TECH-

NIK UK).

Continued from page  43 TRAINING COURSES

From November 22 to 23 and 29 to 30, 2017 
two GRUNDOMAT service training courses 
took place at the technology centre in Lenne-
stadt-Langenei in Germany, attended by par-
ticipants from different European countries.  
These service trainings are an intergral part of 
the TRACTO-TECHNIK service strategy and will 
be extended on a large scale in the future. As 
this training course was rather practice-orien-
ted, the number of participants was limited to 
six persons each. During the course the GRUN-

DOMATP- und GRUNDOMATN soil displacement 
hammers were examined to the marrow inclu-
ding the thrust and servo control.

The training course was rounded off by many 
importanat application advices for correct hand-
ling of the machine, which is vital for a long ser-
vice life. 

Further inormation on our service training cour-
ses is to be found in the next magazine issue. ◊ 

KNOWLEDGE
             SAVES MONEY!
GRUNDOMAT service training courses 
at the technology centre in Germany
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TRADE FAIRS 2017
28. - 31.03.17 Wasser Berlin International Berlin / Germany
 www.wasser-berlin.de

19. - 23.04.17  SEBE Belgrade / Serbia  www.sajamgradjevine.rs/en

20.04.17  ÖWAV Austrian Water and Waste Management Association 2017
 Vienna / Austria  www.oewav.at

25. - 26. 04.17  BREKO Glass fibre fair Frankfurt / Germany   www.euromicron.de

02. - 04.05.17  PTC 12th Pipeline Technology Conference Berlin / Germany 
 www.pipeline-conference.com

15. - 17.05.17  Expo Apa Bucharest/Romania  www.araexpoapa.ro

16. - 18.05.17  Wod-Kan Trade Fair  Bromberg / Poland  
 www.targi-wod-kan.pl

18. - 20.05.17  Maskin Expo Stockholm / Sweden  maskinexpo.se

23. - 25.05.17  Vodovody Kanalizace   Prague / Czech Republic  
 www.vystava-vod-ka.cz

24. - 27.05.17  Intermasz  Warsaw / Poland  www.intermasz.eu

13. - 14.06.17  DVGW Leverkusen / Germany  www.dvgw-nrw.de

14. - 15.06.17  Rorcenterdagene Taastrup / Dänemark  www.bit.ly/Rorcenterdagene

15.06.17  Trenchless Romania Bucharest / Romania 
 www.trenchless-romania.com

20. - 22.06.17  FSTT - Trenchless Technologies Ville Sans Tranchée  
 Chatou / France  www.fstt.org

12. - 14.09.17  Energetab Bielsko-Biala / Polen  www.energetab.com

12. - 15.09.17  Trenchless Down Under Queensland / Australien
  www.nodigdownunder.com

13. - 17.09.17  NordBau Neumünster / Germany  www.nordbau.de

25. - 27.09.17  Int. NoDig Medellin Medellin / Colombia  www.nodigcolombia.com

FAIR IMPRESSIONS

Nordbau
September, 2016GermanyGermany

Matelec 
October, 2016SpainSpain Wetex

October, 2016
United Arab 
EmiratesUnited Arab 
Emirates NODIG live UK 

September, 2016
Great 
BritainGreat 
Britain

GaLaBau
September, 2016GermanyGermany Energetab 

September, 2016PolandPoland

ItalyItaly Samoter 
February, 2017

Verkosto
January, 2017FinlandFinlandBAUMAG 

February, 2017

Middle East Electricity
February, 2017

United Arab 
EmiratesUnited Arab 
Emirates

TRADE FAIRS

SwitzerlandSwitzerland
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