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were acquired in Navan, Co
Meath. These are strategically pla-
ced to cover the increased demand
for trenchless products both in
Northern Ireland and the Republic
of Ireland. The TT Group wishes
them every success.

Customer after sales service re-
mains a number one priority at TT
UK and no amount of praise can be
given that would truly thank Nigel
Gardener, customer services direc-
tor, and Roger Atherton, general
manager, for their contribution
over the last 20 years.

TT UK would like to take this
opportunity to thank all the TT
Group partners for their moral
support and commitment to tech-
nical sales and marketing, parti-
cularly over recent years when
competition has been at its most
aggressive. May this continue for
the next 10 years and more!

Left: Roger Atherton and Nigel Gardener,
customer services.

continued from page 31 - “20 Years TT UK”
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DDear readers,

almost 40 years ago, on November 11th 1962, my father
founded TRACTO-TECHNIK. My parents had to make a
lot of sacifices in the founding phase. My father started
without capital at that time, “only” with a head full of
good ideas.

Real entrepreneurship, coupled with iron will, sound self-
confidence, an unfailing sense for what is possible and dis-
ciplined economy, made the company what is is today.

In the year 1994, I became my father’s successor.

The accomplishment of dynamic economic processes calls
for clear objectives and strategic alternatives as well as for
utmost flexibilty, because our customers have the right to
expect total effort and support with the solving of their
specific probems.

Due to the above-average growth in the past years, our
company had to be reorganized structurally, in personnel
and organizationally. This process is almost complete.
Now the preconditions have been created to maintain the
success of TRACTO-TECHNIK in an ever changing mar-
ket.

Finally, I’d like to take the opportunity to thank all the TT
employees and partners very much for their loyalty and
effort throughout the last four decades. 

Yours sincerely
Wolfgang Schmidt
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in historic County
Galway, Ireland

Excell bore prize
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stallation in North
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German contractor DA-RI installed
a seawater extraction line with
Grundodrill 20S and won the Ex-
cell bore prize at FaGeBo 2002.
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mud motors for
small and midi size
HDD rigs
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Anchorage under
ancient tomb with
Grundomat
To reinforce the foundation of the
ancient tomb “Alaca Kumbet”
(dated from the year 1208) in Kay-
seri(Turkey) 22 bores were made
with Grundomat 75 and filled with
concrete

The new Grundorock mud motors
from TT are designed for bores
through rock with smaller drilling
rigs with limited mud pump capacity.

As part of the extension of  the  uti-
lity service networks in the natio-
nal heritage town of Athenry a
steel pipe Ø 500 mm was installed
beneath the railway line leading  to
Dublin.

Trenchless removal
of rare trees
Seventeen 50-year-old Torrey pines
were removed and relocated in
California with the help of Grun-
domat soil displacement hammer.
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Grundoburst plays
key role in water
services upgrade

Australia’s first pipe bursting ma-
chine was applied for a major pipe
replacement project in a suburb of
Sydney. 

Pages 12 - 15

New guided mole
shows the way for
US gas industry
Grundosteer was  put  through
rigorous field-testing in the USA.

Pages 24 - 25
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Rock drilling:
new mud motor 

for small and midi
size HDD rigs

I N F O R M A T I O N

conventional motors available,” he
said. "The ability to use mud motors
on the smaller end of the HDD equip-
ment market opens up new prospects
for small-to-medium drill rig opera-
tors thus increasing the productivity
distinctively.”

The new mud motor has been fitted to
Ritebore’s Grundodrill 13X HDD sys-
tem , and was initially used on sec-
tions of NextGen Networks’ new na-
tionwide optical fibre network cur-
rently under construction. The first
application of the 13X/mud motor
combination was to bore a 100 mm Ø,
170 m long bore under a creek near
Dubbo, through rock with a hardness
of 40 MPa.

Ritebore’s new 13X is its third Grun-
dodrill; other units include another
13X and a 12G. All steerable boring
systems from TT have a patented per-
cussive hammer guaranteeing thrust
and steerability in difficult conditions,
where systems without percussive
hammer come to a standstill. 

Another key feature is its very low
noise levels, with power coming
from super-silenced Hatz diesel en-
gines, making it suitable for work in
residential areas. The Grundodrill
13X’s max. pullback is 125 kN while
rotational torque is up to 4000 Nm. It
can bore up to a length of 350 m,
with a max. backreaming Ø of  600
mm, and a minimum bend radius of
42  m.

According to Louis Pulo, Ritebore’s
managing director, the new
13X/mud motor combination will
provide substantially improved capa-
bilities in rock drilling applications.
"This new rock-boring rig is the only
one of its kind in Australia and gives
us the ability to bore in rock that we
previously couldn’t manage, or was
extremely time-consuming and diffi-
cult,” he said. "We found the ma-
chine very easy to set up, and it can
operate in a very compact work area.

The use of mud motors opens 
up new prospects for small-to-
medium drill rig operators 

Since March 2002 Sydney-based HDD
specialist Ritebore has been operating
a Grundodrill 13X from TT fitted with
a Grundorock low-flow mud motor to
face the extreme soil conditions in
Australia.

Originally mud motors were used in
the oil industry. First smaller units
were introduced to the market requi-
ring bentonite flow that small and
mid size HDD rigs could not produce.
Now the Grundorock mud motors
from  TT are designed for applying
the "low-flow-technology" with smal-
ler drilling rigs with limited mud
pump capacity. The Grundorock mud
motors are available for different
pump sizes in diameters of 70 mm (2
7/8")  and 90 mm (3 3/4"). 

Mud motors are, as their name sug-
gests, powered by mud. The bentonite
slurry is pumped down the inside of
the drill rods; the slurry also carries
out a lubrication/cooling function, be-
fore exiting back through the bore
bringing the cuttings with it.

The advantage of a mud motor is that
it powers rotation of the drill bit, ra-
ther than using rotating drill rods. In-
stead, the drill rods just provide the
pushing and pulling force, plus trans-
mission of the mud. The drill rods are
only rotated to maintain direction and
inclination and to keep the cuttings
from setting, The rods are relieved of
most of the stress connected with
drilling without a mud motor, which
means distinctively less wear on the
rods. The HDD rig is relieved, too, be-
cause most of the power is produced
by the mud pump. 

“The end result is increased producti-
vity and bore accuracy in rock and
hard material applications and exten-
ded service life for rigs and drill
rods,” said Tom Hughes, managing
director of the TT Group’s Australian
sister company TT Asia Pacific. "In the
past, mud motors have only been
available for larger directional drilling
rigs; TT´s mud motors use the low-
flow mud motor technology, bring-
ing this capability to mid-sized and
smaller HDD rigs".

“These new Grundorock mud motors
can run at a pump capacity as low as
75-150 l/min of fluid, compared with
350-450 l/min for the smallest sized

The fact that we can use a much
smaller machine to drill in rock
means that there is far less impact on
the environment. This is because the
machine takes up a lot less space, so
we don’t have to disturb a large area
in setting up,” he said.
"We’re also finding that the mud
motor works very well - in fact, it’s
working even better than I expected.”

Features of Grundorock low-flow
mud motors:
• for bores through rock up to 200

mm Ø even with smaller directio-
nal drilling rigs (midi rigs).

• Through the patented, sealed bea-
ring section maximum power is de-
livered to the bore head with mimi-
mum pressure loss. 

• The power section, particularly de-
veloped for HDD systems, enables
optimum drilling performance at
low drilling fluid flow rates. 

• The high strength, flexible trans-
mission shaft has no movable com-
ponents, which would be subject to
extreme wear. 

• The bent housing (fixed or adjusta-
ble bending angle) ensures reliable
performance and precise steering. 

• Extended open flow passages and
construction of the sealed bearing
section enable the use of com-
pressible media, such as nitrogen,
air or foam. 

• Due to the sealed bearing section
the full drilling fluid volume is
available for cleaning the bore hole
bottom. 

• The patented bearing section has an
oil-lubrication system providing
long service life, optimum reliability
and lower operating costs. 

• Maintenance interval only every 300
– 400 hours, instead of standard in-
terval of 100 hours on the motors

• The rotary bits are equipped with
flat cutting bits up to 220 Mpa or
cone bits up 300 Mpa or with PCD’s
(polycristraline diamonds) for even
harder soils.

Power sectionUniversal sectionBearing section (sealed) Bent housingBit BoxDrill Bit
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GRUNDOMAT-
anchorage under 
ancient tomb in 
Kayseri/Turkey

A P P L I C A T I O N

GRUNDOMAT 

installs an HD-PE pipe 

through a small space 

between two foundations 

GRUNDOMAT reaches the target
between two concrete piles

View of the tomb in the middle of the excvavation .

Kayseri, known as Caesarea in
Roman times, one of the oldest cities
in Anatolia, has a 6000-year history
and because of its geographical posi-
tion, it always has kept its impor-
tance.

It is located on the, so-called, Silk
Way and situated at the foot of an
extinct vulcano, Mt.Ercyes (3.916 m),
which these days has become a po-
pular ski-resort.

The inner city, dominated by the By-
zantine fortress, is full of historic
buildings, minarets and mosques,
Turkish baths, fountains, tombs and
inns. 
The presence of all these historical
monuments, throughout the city,
makes the planning of traffic
throughways and infrastructural
works difficult.

The Municipality of Kayseri had
planned for a junction free through-
way through the city center, passing
very close to the walls of the fortress.
This bypass was to run below the
level of the local streets with bridges
connecting the side streets at the op-
posite sides of the new road.

In the middle of the planned route
was an ancient Tomb, the Alaca
Kumbet, dated from the year 1208.
According to the plans the lanes of
the new road had to pass left and
right of the foundation of this monu-
ment.

In order to reinforce the foundation,
before the excavation works started,
a series of 11 m deep boreholes
were made surrounding the
tomb and concrete was poured
in to create concrete piles.
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Tomb

Concrete piles

Measuring pointMeasuring point

Measuring point
Distance A

Distance A

GRUNDOMA T

Starting position of the Grundomat 75 in front of the tomb at a depth of 3,5 m.

continued from page 9 - “GRUNDOMAT - anchorage under ancient tomb in Kayseri/Turkey”

Anchoring, to connect the concrete
piles at opposite sides, was to be
made at two levels, by means of steel
cables, first at 3,5 m and later at
5,5 m deep, as the excavation pro-
gressed.

Instead of using a special drill rig for
anchoring bolts, the main contractor
had invited TT-Insaat (Trenchless
Technology Insaat) to install the 60
mm P-E pipes as ducts for the tensi-
on cables.

TT-Insaat is the first contractor in
Turkey, specialized in trenchless in-
stallation of pipes and cables, and
the project was performed in co-ope-
ration with Hidrotek, the Tracto-
Technik distributor in Turkey.

A total of 22 bores had to be made
with lengths of 12 and 15 m and it
was decided to use the Grundomat
75 for this job. The difficulty was to
find a method how to aim the ma-
chine on the target, which was to be

TT UK was approached by utilities
contractor Parrott Ltd., to assist
with the installation of 550 metres
of 125 mm PE water main at the
Driving Standards Agency which
is based on the old RAF Carding-
ton site near Bedford, on behalf of
the main contractor, Sisk Contrac-
ting. Each bore was a minimum of
100 metres in length with a depth
of cover at approximately 1 metre. 

The ground conditions throughout
the demonstration were favoura-
ble, being a soft to stiff clay.

The drilling rig utilised for this
particular installation was the TT
Group GRUNDODRILL 13X ho-
rizontal directional system with
its unique on-board percussive
hammer. The percussive hammer
facility is normally used in more
difficult/stonier type ground con-
ditions.

The X range family of directional
drilling rigs has been designed
with one ultimate objective, to
assist in putting more pipe in the
ground. The many proven features
guarantees fast set up and rod cas-

the space between two concrete piles
at the opposite side. The concrete
had been poured directly in the soil,
without casing, and therefore the
piles were very rough, not at regular
distances and sometimes the space
between two piles was closed.

A jackhammer had to be used at
some places to open a hole between
the piles. Because of the depth of the
excavation and the place of the buil-
ding itself, it was impossible to use
the Grundoscope in the normal way.

A special method of aiming the
Grundomat in the proper direction
had to be found. For this reason, by
means of accurate measuring and
sighting, the direction of the target
point had to be transferred to the
rear side of the machine, after which
the Grundoscope was used directed
to the back of the machine instead of
to the front. After the correct aiming
method was found the job was per-
formed successfully, albeit that the
machine sometimes slowed down
considerably because of stone en-
closures under the tomb.

From the pattern of these obstacles it
was concluded that there should
have been a circular wall of an old
well or other foundation under the
tomb. However the power of the
Grundomat was able to overcome all
these obstacles, at the end, 18 out of
22 bores were on target, in the other
4 cases the machine had to be assis-
ted by widening the opening bet-
ween the concrete piles by means of
the jackhammer.

The main contractor and the munici-
pality both were impressed with the
power and the accuracy of the Grun-
domat.

sette box change for longer bores.
Continuous drilling and a very
accurate bore path using the 28 t
variable speed percussive hammer
simultaneously with the standard
thrust. This combination allows
drilling in the toughest ground
conditions. 

Complimenting the rig’s power
and performance are the Twin
Drive percussive drill rods. These
rods require much lower connec-
tion and breakout forces which im-
proves mudflow. To make things
even easier, the Grundo-Bore-Help
and Planning software will give re-
commendations on tooling and
drilling fluid requirements, as well
as efficient and precise bore path
planning, keeping the drilling crew
and productivity ahead of the com-
petition. 

The above installation was carried
out to the complete satisfaction of
the main client and contractor. This
was the first time the clients had
carried out this type of installation
by utilizing directional drilling
techniques to install a polyethylene
pipe.

Grundodrill 13X
does the job!

H D D  S Y S T E M S

The route of the bore indicated by the red
line.

GRUNDODRILL 13X in operation with
the support vehicle in the background.

The back reaming operation due to start
with the 125mm PE water main attached
to the backreamer Ø 190 mm  by means
of a swivel. This backreaming operation
took approximately 1 hour to complete.

The famous Cardington hangar, where the
R101 started its maiden flight.
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P I P E  R A M M I N G

The National Heritage Town of
Athenry, County Galway is stee-
ped in Irish History and is revered
by all those interested in this
fascinating subject. In 1178 Pierre
de’Bermingham was created the
First Baron of Athenry and so
began the development of this ma-
gnificent fortified Medieval Town.

Through the intervening centuries
Athenry maintained its importance
as a principal trading centre being
geographically situated on the main
route between Dublin and Galway.
The industrial revolution saw the
arrival of steam power and the
building of Irelands first major rail-
way line between these two Cities.
This passed through Athenry, con-
firming the town’s importance and
assisting its further development.
More recently steam gave way to
modern fossil or man made fuels,
the line has been modernised, new
continuous welded track laid and
at a time of strong business and
economic growth in the Irish Repu-
blic, Athenry is determined to
maintain its justifiable place in mo-
dern history.  

Today, due to the demand for social
housing and industrial units the
Town has grown, spreading outside
those original fortified walls (still
90% complete) creating a need for
the expansion and refurbishment of
its existing utility services net-
works, particularly water. Recently
Galway Co Council through Con-
sulting Engineers Ryan-Hanley
awarded a £7million contract called

Ancient and Modern:

Steel pipe ramming
in historic County
Galway, Ireland

The Tuam Regional Water Supply
Scheme to international contractors
Coffey Construction. Part of this
scheme runs through Athenry cal-
ling for a new main to be laid be-
neath the Dublin-Galway and Gal-
way-Limerick railway lines at a
number of designated crossings. As
it is essential to maintain all sche-
duled services Coffey Construction
through Ryan – Hanley proposed
the trenchless technology method
of steel pipe ramming using the TT
GRUNDORAM Goliath air hammer
system which has 1,300 t force of
dynamic impact.

Coffey knew that in using the
GRUNDORAM system they could
support the tracks as they passed
beneath them and that their Goliath
hammer had both the power and
capability to handle the toughest of
Irish ground conditions. In this
case, boulder clay. David Barrett,
construction manager for Ryan-
Hanley said, "all rail crossings have
to be completed in a time slot. Open
cutting is disruptive, noisy for local
residents and there is always the
risk of not completing on time. Steel
pipe ramming removes totally that
risk, it is also faster, environmental-

ly more friendly and safer than
open cut”. Unlike auger boring or
pipe jacking, GRUNDORAM steel
pipe ramming does not need a back
abutment and can be operated even
in confined spaces. Whether its
ramming an interlocked pipe arch
for a bridge construction or steel
sectioned welded pipe driven over
a collapsed sewer pipe between
manholes, this method offers cost-
effective solutions. It can install
pipes from 200 mm Ø to 4 m over
distances up to 80 m. If required
ground stabilisation around the
pipe and surface friction are hand-
led using Bentonite. This is done by
pumping Bentonite to the cutting
shoe fitted to the leading edge of
the pipe. Bentonite passes through
the shoe and is distributed around
the outside and inside of the pipe.
Outside it, stabilises the bore, redu-
ces surface friction between the
pipe and bore, whilst inside the
pipe, it assists the removal of the
earth core. Stones and boulders up
to the pipes internal diameter are
easily handled. No jamming the
auger or creating slump. More im-
portant is the capability of the sy-
stem to lay large diameter pipes at
shallow cover as only the wall

thickness of the pipe is being dis-
placed. Approval for the use of this
well proven method was first
sought through Iarnrod Eireann
Irish Rail’s (IEIR) Divisional En-
gineer, Lee Maher. All aspects of
IEIR’s safety and operational poli-
cies were met and the "go ahead”
was given on the basis IEIR’s en-
gineers would remain on site dur-
ing the ram to check for any dis-
turbance to the railway line. This

crossing at Castlelambert Road,
Athenry was to be 12 m in length
and called for the installation of a
500 mm Ø steel pipe through which
will pass the 350 mm Ø ductile iron
water main. Favourable site conditi-
ons allowed Coffey Construction to
excavate the launch pit of sufficient
size to accommodate both the full
pipe length and Goliath air ham-
mer. The launch pit was close shut-
tered and the base levelled to take a
steel I beam that was to support
and guide the 500mm pipe through
out the installation. 
With the 500 mm Ø pipe secured in
the start position a soil removal ad-
apter was fitted between the trai-
ling pipe end and the Goliath ham-
mer. This assembly was held to-
gether using chain strops; (no back
abutment is required). The leading
end of the pipe had been reinforced
prior to its arrival on site by wel-
ding a steel strip around its circum-
ference. This proved to be a wise
precaution, however the use of the
TT Group's standard cutting shoes
and pressure plates for core ejection
avoids the need for welding and
significantly reduces the job time;
the cutting shoe prevents the possi-
bility of pipe deformation. A suita-
ble air supply was coupled to the
GRUNDORAM hammer and the
drive started, gently at half volume
to begin, increasing to full volume
once Coffeys engineers had esta-
blished ground penetration of the
pipe. Despite strong boulder–clay
conditions the pipe took just under
one hour to install, making progress
of a metre every 4/5 minutes.

Following arrival of the pipe in the
reception pit a pressure plate was
welded in situ ready to eject the
earth core inside the pipe. Due to
site safety practice this was done
only after all visitors had left the
site. Iarnrod Eireann Irish Rails En-
gineers confirmed there had been
no disturbance to their railway line
despite the reinforced pipe end cut-
ting through a number of large
boulders en-route. 

Enda Healy, Contracts Manager for
Coffey Construction pointed out
that the ramming process only dis-
places the wall thickness of the pipe
being installed and in this case the
pipe cover was two and a half me-
ters ensuring there was virtually no
risk of line disturbance. Galway Co
Council’s Senior Resident Engineer
Eoin O’Flaherty said "he was suita-
bly impressed with the speed and
efficiency of the whole process
particularly Grundorams ground
handling capability. More impor-
tantly there had been no disrup-
tion to IEIR's scheduled services
throughout the work.

The complete Tuam Regional Water
Scheme includes the construction of
a reservoir, pumping station and

Ancient and Modern:

Steel pipe ramming
in historic County
Galway, Ireland

“Trenchless technology 
has  a significant part to
play in assisting us protect
our heritage”

the laying of 30.4 km of water mains
varying in size from Ø 450 mm duc-
tile iron to Ø 200 mm UPVC. Enda
Healy for Coffey’s said "Steel pipe
ramming is just one of the trench-
less services we offer.  In the next
few weeks we will be rock drilling,
again beneath the same line with
TT’s 20S HDD system. We can also
offer in line pipe replacement using
the latest pipe bursting techniques
sizes 50mm (2”) to 990mm (39”).
Our Grundoburst 400G Quick-Lock
system handles cast-iron, ductile-
iron, steel, UPVC, vitrified clay and
asbestos cement materials. It’s high-
ly productive replacing up to 200 m
of pipe per day where site condi-
tions permit. 

Without doubt trenchless techno-
logy has a significant part to play in
assisting us protect our heritage
but as important it avoids disrup-
tion to our transport infrastructure
whilst significantly reducing pro-
ject costs”.
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F A G E B O

Installation of 
a seawater 
extraction line

The resort visitors at the North and
Baltic Sea appreciate the therapeu-
tic effects of seawater on skin com-
plaints and other illnesses. The Bal-
tic Sea resort Zingst also realised
this and had a seawater tapping
line with pumping station built in
order to achieve the recognition as
a spa. From there, seawater is fed
to the different supply points such
as, for example therapy pools. 

The whole project contained:
1. Installation of a seawater suction

line DN 160 HDPE over a length
of 316 m , of which 230m carried
out underwater below the Baltic
Sea.

2. Installation of a water line DN 90
HDPE and 2 protection pipes
DN 63 HDPE for a power and
control line over a 55m length

taken from the building site plans
and documented and taken into
consideration when choosing the
bore path.

Description of the extraction
technology and supplying of sea-
water
The planned sea water pipe is
meant to extract seawater for se-
veral local consumers for seawater
therapy baths. The seawater pipe-
line was carried out in HDPE, ND
150 (suction side, d160 x 14,6 mm)
as well as max. ND 80 (pressure-
side, d 90 x 8,2 mm). The installa-
tion method used was the horizon-
tal boring method using drilling
fluid. The pipe axis was situated at
a right-angle to the beach, sand
dunes and forest area. The situa-
tion of the bore rig for carrying out
bores nos. 1 and 2 was behind the
dyke on the seaside and in front of
the forest area. The bore rig was
stationed at ground level. In the
area of the pipe entrance a collec-
tion pit of approx. 2,5 x 2,5 x 2 m
was produced in order to collect
the used bore Bentonite suspen-
sion.

Bore No. 1 
(OD 160 HDPE seawater gradeline)

• The length of the line in the Bal-
tic Sea area was approx. 231 m

• The length of the line in the
beach and sand dune area was
approx. 75 m

• The length of the line in the   fo-
rest area was approx. 10 – 20 m

Bore No. 2 
(ND 80 seawater pressure line as well
as 2 x ND50 as cable protection pipe
in a pipe-bundle with an outer
diameter of approx. 190 mm)

using the horizontal boring me-
thod with drilling fluid.

3. Open type construction of a sea-
water pumping works and the
remaining connection to the spa
centre and other consumers.

The planning area is situated on
the Baltic peninsula Darß and is
bordered by the Baltic Sea, sand
dunes, beach, woods and dyke in
the north, west and east and in the
south by the town Zingst. 

The planning area
is situated in the
middle between
sea-level (0,0 m)
and the beach up to
4,10 m above sea-
level.

The following inventory and plan-
ning work had to be carried out:
• Draft of surveyance documents

by the surveyor’s office Döring
(Wismar) from 08.06.1999

• Soil report of engineering office
for soil mechanics and founda-
tions Prof. Reeck & Partner (Wis-
mar)

• Inventory plans from service and
utility companies

• Various planning documents of
engineering office WIREC (Neu-
münster, Germany)

• Statement on the approvability
of the building project by WSA
Stralsund

• Statement on the approvability
of the building project by StAUN
Stralsund

The amount of available gas and
drinking water supply pipes, drai-
nage canal capacity, as well as the
amount of cables and pipes were
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Contractor
DARI wins 

EXCELL
bore prize

continued from page 13  - “Installation of a seawater extraction line”

The minimal 
installation depth
below the terrain
and seaground
was at least 2 m

• The length of the line in the dyke
area was approx. 27 m

• The length of the line in the road
crossing area was approx. 5 – 10
m

• The length of the line in the Dü-
nenstraße road area was approx.
10 – 15 m

An approx. 6,5 m deep pit, resis-
tant to seawater, was placed in a
lowered position in the planned
area of the bore rig with a diameter
of 1,5 m. The seawater extraction
line runs into this pit. Respective to

the water level of the Baltic Sea the
level adjusted water level in the
lower regions of the pit sets itself
accordingly. To extract the sea-
water 2 submersible motor-driven
pumps were installed, which alter-
nately supply the seawater to the
requested consumer point via a
pressure line. A signal cable NYY-J
24 x 2,5 mm2 had to be installed
parallel to the pressure line, in
order to control the seawater
pump.

Installation of the seawater ex-
traction pipeline
The company Biotec GmbH in
Grimmen gave orders to Daber-
kow and Ringenberg GmbH, 17335
Strasburg to carry out the bore. On
02.05.2001 the pilot bore could
begin. From the bore rig’s position
an entrance angle of 15° was neces-
sary. The minimal installation
depth below the terrain and sea-
ground was at least 2 m. Due to
some unsurpassable obstacles the
pilot bore had to be postponed
after 150 m and after steering diffi-
culties at 158 m. On 04.05. the drill
stems were retrieved and a new
pilot bore was started, which had
to be abandoned on 07.05. due to a
faulty sonde. After exchanging the
sonde the bore was restarted on
08.08. in the same path and com-
pleted on 09.05 during rough sea.

pressure of the water. The used
Bentonite was collected in a collec-
tion pit and disposed of via the city
water works.

The diving company Jörg Ramlow
from Rostock installed an elevated
float with pulley block at sea on a
level with the target point. The
bore head was connected under-
water with the pulley block and
the drill rod was pulled to the
water surface, where the bore head
could be disassembled.

The next working step was the as-
sembly of a 265mm size back-
reamer. The pipe-puller was as-
sembled to the product pipe on dry
land. Afterwards the product pipe
was pulled into the sea, aligned in
the pulling direction and connec-
ted to the backreamer. The pipe
was flooded and additionally
made heavier with concrete
weights, so that it was forced
downwards. The installation start-
ed on 10.05. at 18.00 hrs and went
on through the night for approxi-
mately 8 hours. After the installa-
tion the pipe was closed off with a
plug 1 m above the bottom of the
sea by a diver. 

Due to the saltwater a special dril-
ling fluid had to be used. As salt-
water would destroy the fluid, it
was essential to mix Flock Gel (Po-
lymer) into the fluid. Dolomite was
necessary for the density of the
fluid, because of the strong back

View from the shoreline over the Baltic Sea to the suggested target
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Crews attached an 18-inch (460 mm)
Grundoram Goliath to the rear of the
pipe string to provide extra pushing
power for long burst runs. 

P R O J E C T  
O F  T H E  Y E A R

When it was founded in January
1942, the Goleta Sanitary District
served just 1,500 people living in
California’s largely agricultural Go-
leta Valley.

In the early 1970s, following a pe-
riod of rapid expansion, the District
constructed a 2.1 km long trunk
sewer that today serves 60 percent
of the service area. The trunk sewer
was constructed of a newly intro-
duced resin-impregnated, fibre-
glass-wound pipe, known as Te-
chite, which was expected to have a
service life of 50 years or more.
After 25 years of service, however,
the Techite pipe started showing
signs of failure and stress, believed
to be the result of gradual deteriora-
tion of the fibrous pipe material.
The alignment of the pipe varied in
depth and diameter , ran alongside
the environmentally sensitive Atas-

cadero Creek and crisscrossed
roads and a heavily travelled bike
path used for recreation and com-
muting. The area along the Creek
also serves as a natural habitat to
birds that use the area for nesting
between July and November, which
meant that construction in this area
was restricted during this time.

"While some portions of the 2.1 km
of the interceptor were in func-
tioning condition, the District elec-
ted to replace the entire interceptor
since it had reached the end of its
useful life,” said Kamil S. Azoury,
P.E., general manager and district
engineer for Goleta Sanitary
District. "Any future failure of any
section of the interceptor would
have cost the District substantial
funds due to the nature of the re-
quired repairs in the environ-
mentally sensitive surroundings of

this interceptor. 

To replace the
aging trunk
sewer, the Dis-
trict demanded
a solution that
would not dis-
turb the envi-
ronmentally sen-
sitive creek,
would cause litt-
le disruption to
residents and
businesses and
would meet the
expected popu-
lation growth of
the Goleta Val-
ley. In addition,
given the state of
the pipeline, it
needed an an-
swer quickly.
It was deemed
by the District
and its engineer,
Penfield and
Smith of Santa

Barbara, that trenchless construc-
tion techniques could achieve cost
savings of 50 percent compared to
conventional open-cut construction.
Based on growth models, the
District also required that the trunk
sewer be enlarged in diameter with
an SDR 17 HDPE pipe. As a result,
cured-in-place piping, the original
option, was eliminated because of
its slight decrease in pipe capacity.
The District and its engineers then
turned to pipe bursting due to its
evasive trenchless qualities and its
ability to upsize the existing pipe to
meet future growth. 

Given the unique features of the
project, including its length, diffi-
cult ground conditions and proxi-
mity to environmental, residential
and business areas, the District de-
veloped a strict set of requirements
for potential contractors. In May
2000, the project went to bid, and
the District awarded a $ 2.4 million
contract to ARB Inc., California,
based on price plus qualifications.
Construction began in August 2000
and was completed in February. 

The existing pipe consisted of ap-
prox. 2.1 km of 609 mm (24 in.) to
762 mm (30 in.) diameter pipe loca-
ted under soil depths ranging from
3 - 7.20 m (10 - 24 ft). In addition to
the Techite, portions of the line
were constructed of vitrified clay
pipe. In total, 700 m of  863 mm  (34
in.) and 1445 m of 914 mm (36 in.)
HDPE were installed. In addition,
220 new 1820 mm (72 in.) manholes
were installed and coated.

In many locations along the pipe
alignment, the groundwater table
is shallower than the pipe. The
ground predominantly consists of
silty and sandy soils, which easily
erode. The average planned burst
lengths were 120 m (400 ft), based
on the distance between manholes.
The collapsing nature of the soil re-

quired the use of a Bentonite lubri-
cating system that decreased drag
on the pipe over these long dis-
tances. 

To facilitate the bursts, a 507 mm
(20 in.) by-pass system was estab-
lished and ran 24 hours a day
throughout the project. The ARB
crew also videotaped the existing
lines before bursting, and the new
lines after they were installed. A
"Data-Logger” was required for all
HDPE fusion welds, which allowed
the inspector to accurately locate
each fusion weld in the pipe for use
in as-built drawings. After mobi-
lization and installation of approx.
220 m of bypass, the pipe bursting
work was ready to begin.

ARB opted to use a 609 mm (24 in.)
Grundocrack Taurus pneumatic
pipe bursting tool  from TT Techno-
logies for the project. This air
driven hammer generates in excess
of 20 kN of impact force, cycling ap-
prox. 20 m per hour. For hydrosta-
tic support Taurus was connected
to a 40-ton winch.

Pipe pushing was simultaneously
achieved using an 18-in. Grundor-
am Goliath tool at the rear of the
string. ARB fabricated a pipe ram-
ming adaptor to allow the second

hammer to provide an additional
9,590 ft-lbs of pushing force to help
overcome pipe drag. 

"It took everyone involved putting
our heads together to meet the chal-
lenges of this project,” said Dave
Arthurs of ARB. "We were almost
doubling the size of the pipe in
difficult soil conditions, so we need-
ed all the power we could get. We
knew from the onset that this was
not going to be an easy task.”

The bursting head was equipped
with cutting heads welded to the
guide head. The blades focus the
percussive action of the tool and
greatly enhance overall bursting
power. The bursting head was then
welded to a 1066 mm (42 in) expan-
der, designed to be lightweight for
assembly and handling. The "over-
cut” allows room for the new pipe
to be pulled in and for the introduc-
tion of lubricant. 

One of the most critical components
of the equipment was the Bentonite
lubrication system, a necessity on
any large diameter pipe bursting
operation. To lubricate the pipe
string, a special manifold is instal-
led through the wall of the pipe a
few feet behind the expander. The
Bentonite is pumped at relatively
low pressure (300 psi) through the
manifold during bursting operati-
ons. The Bentonite is intended to lu-
bricate the pipe, not fill the annulus,
which could result in hydrostatic
lockup. 

For this project, two 2000-l mixing
tanks were mounted on a flatbed
truck and a water truck was used to
supply the tanks. Bentonite solution
was continuously mixed, then
transferred by a pump to a 1200-l
Grundomudd system for delivery
to the bursting operation. Typical
runs lasted between two and five
hours, with some runs lasting
as long as eight hours. As the job
progressed, ground conditions
changed to a more stable clay,
which   allowed ARB to reach a
high of three runs in a single week. 

In the end, Goleta Sanitary Distric-
t’s decision to incorporate trench-
less solutions not only saved an
estimated $2 million in construction
cost vs. open-cut, but also minimi-
sed disruption to residents, busin-
ess and environment. The project,
which was awarded the project of
the year in the environmental tech-
nology section of the American

Public Works Association (APWA)
chapter of Santa Barbara County,
was completed within the nesting
season time limits and did not in-
terrupt the farming season, as was
previously agreed upon. 

The 120 m runs were some of the
longest runs achieved up to date,
considering the soil conditions,
depth and large pipe diameters. In
addition, the District was able to
achieve its long-term growth plans. 
"This showed the capabilities of
pipe bursting,” Arthurs said. "We
were able to complete the project
successfully, in adverse conditions,
within the environmental, political
and social constraints placed on
it. It was difficult, but we showed
that it can be done.” Added
Azoury: "We knew that pipe burs-
ting technology for such large pipe
size, under such soil conditions and
for such long bursting pulls had not
been experienced by any contractor
in the nation. We were thorough in
our selection of a contractor for this
project. Furthermore, a good ‘part-
nering’ relationship with the con-
tractor and understanding the
pioneering efforts sought for this
project were essential for its suc-
cess. The District, the contractor
and the consulting engineers simp-
ly could not afford failure.”

Atascadero Creek Sewer Project:
Creative Solutions
for Pipe Rehabilitation
by James W. Rush, editor of Trenchless Technology

“We knew from
the onset that
this was not
going to be an
easy task”
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A P P L I C A T I O N

Trenchless construction methods
are often the centerpieces of any
construction project. Sometimes,
however, they can contribute to a
project in a small way and still
have a big impact. Such was the
case recently for Telliard Construc-
tion, San Diego, California, on a
project for the city of San Diego.

In an effort to relieve traffic con-
gestion, the city of San Diego deci-
ded to reconfigure a major inter-
section in La Jolla (a suburb of San
Diego). The area is well known for
the magnificent and rare Torrey
pine trees that tower above moto-
rists from the intersection’s island.
In order to alleviate traffic conge-
stion, the intersection needed to be
reconfigured and the Torrey pine
trees moved.

City officials turned to Telliard
Construction, San Diego, CA. for a
solution to the problem. According
to Telliard Construction Project
Manager Dave Telliard, the city
did not intend to sacrifice the trees.
He said, "The city wanted the trees
removed and relocated. Some
could be re-planted immediately,
but some would have to wait until
a new island was constructed befo-
re they could be replanted. Upon
accepting the project, we became
responsible for the trees for three
years.”

Successfully removing and reloca-
ting the trees was a difficult under-
taking made easier through the use
of trenchless technology, specifi-
cally a Grundomat piercing tool
from TT Technologies, Aurora, IL.

Trenchless Tree Removal

Relocation of rare
Torrey Pines

by Jim Schill

Traffic
Solving the traffic congestion prob-
lem in San Diego is one of the top
priorities of the city’s mayor. Accor-
ding to the Texas Transportation In-
stitute’s 2001 Urban Mobility Re-
port, of the 68 cities evaluated in the
report, San Diego received the fifth
worst travel rate index.

The project in La Jolla is a small
part of San Diego’s effort to reduce
traffic congestion. Telliard said,
"The two major roads that run
through La Jolla merge at the island
intersection the city planned to re-
configure. It’s a major traffic zone
and suffers from terrible congesti-
on. The island between the roads
was home to seventeen rare and
protected Torrey pine trees. The
city planned to create a new inter-
section in order to alleviate some of
the traffic flow problems.”

Not only was Telliard responsible for
the relocated trees, he was respon-
sible also for the their well being. En-
suring the 50-plus-year-old trees sur-
vival took great skill and know-how.

Arboriculture
Telliard Construction has a good
deal of experience handling and
moving trees. Telliard said, "I was
fortunate to work on several com-
plex tree moving projects in the
past. My father also worked for
some prominent hotels and moved
palm trees, some of which were the
largest ever moved, at the time. We
are still primarily a general con-
tractor, but we do have our lands-
caping license and a good deal of
that type of experience.”

As part of the bid package, Telliard
was required to hire a consulting
arborist for the project. The arbo-
rist provided on-site consultation
in terms of how the trees should be
removed, i.e. which roots to cut,
how they should be cut and how to
contain them, and how the trees
should be cared for after they were
moved. 

Telliard said, "As I mentioned,
we’re responsible for the trees for
three years. The arborist’s job was
to consult with us and report to the
city. He tells them how the trees
are doing and, early in the project,
evaluated the trees’ chances of sur-
vival. He provides recommenda-
tions for care of the trees as well.”

Root Ball
As the Telliard crew prepared to
begin removing the trees, it be-
came apparent that the project was
going to be more difficult than an-
ticipated. According to Telliard,
the trees were planted very close to
the curb and gutter, and accessing
enough of the trees’ root systems
to remove them successfully was
going to be a challenge. 

Telliard said, "We needed to dig
down and collect the tree’s roots
into a root ball. The root ball keeps
the tree alive while it is being
moved. When the tree is replanted,
these roots grow back into the soil
and the tree continues to grow.
Because of the curb and gutter
issue, we had to have the arbo-  rist
on site, helping identify which
roots to cut. We had to be

In all, seventeen 50-year-old rare Torrey pine trees were removed and
relocated. The trees weighed between 32 and 45 tons and stood between
15 and 21 meters tall.  A certified arborist consulted on the project.

In order to get the drill stems in place, the
Telliard crew used a Grundomat P 180 to
ram the drill stems under the root ball of
each tree. Each lifting grid was composed
of twelve to fifteen drill stems.
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very careful during this process
and make sure we could get to
enough roots for the trees to survi-
ve.”

Telliard and his crew chose to ga-
ther each tree’s roots in a circular
root ball. Each root ball measured
5 m in diameter, a radius of 2,4 m
from the trunk of each tree. Tel-
liard carefully dug around the tree,
using a mini-excavator, exposing
the tree roots to a depth of appro-
ximately five feet. Once the roots
were exposed and cut, they were
encased in landscape-grade burlap
and secured with a wire mess. At
this point, the root ball was com-
plete and the trees were then pre-
pared for moving.

The Plan
Removing the 15- to 21- meter tall
pine trees proved even more chal-
lenging than preparing the root
balls. Telliard, however, had a
plan. He created a grid composed
of 100 mm diameter, 4,5 m long
steel drill stems under the root ball.
This allowed a large crane to lift
the trees and place them on a
transport vehicle. The problem
arose in getting the drill stems in
place to form the lifting grid. 

Telliard said, "We tried many diffe-
rent methods to get the pipe
through the ground and in place
under the trees. We tried pre-drill-
ing. We tried pounding them in
with a Bobcat breaker. We tried a
pneumatic hammer, but we just we-
ren’t getting the results we wanted
until we talked with Dennis  Oellers
from TT Technologies.”
TT Technologies Product Specialist
Dennis Oellers brought several
pneumatic piercing tools to the job
site. Telliard said, "Luckily I was
able to get a hold of Dennis. He
came down with all his different
tools and we tried to figure out
which one worked best. We went
with the biggest, baddest one he
had.” The tool Telliard selected was
the 180 mm diameter Grundomat-P
180.

Piercing Tool
Telliard didn’t intend to use the
piercing tool for boring; instead he
wanted to use it as a pipe rammer to
drive the steel rods under the trees.
The results were amazing. Instead
of taking all day to pound one or
two stems in place, it took a matter
of minutes.

Oellers said, "Each tree required up
to 15 rods to complete the grid. Bet-
ween ten and 12 rods were rammed
under the root ball running north to
south, spaced approximately six in-
ches apart. The last two were put in
place manually, one rod on the
north end and one rod on the south
end. The final configuration ap-
peared similar to a wooden raft.
With the Grundomat, we were able
to get the steel pipes in place in two
or three minutes per stem.”

Ramming the steel rods in place
with the piercing tool was a simple
operation. The rods were placed at
the base of the root ball and the
Grundomat secured to the end of a
rod with straps, similar to the ones
used in pipe ramming. Once the air
was turned on, ramming was
under way. Telliard said, "It was
unbelievable. The tool performed
like no other. The amount of pro-
ductivity we got from this tool
probab ly saved us a month’s
worth of time and labor.”

Remove, Relocate & Replant
According to Telliard, the crew
worked in a two-week rotation.
The crew spent two weeks prepa-
ring a group of trees. Then came
moving day and the crew would
move seven to eight trees at one
time. A 300-ton crane was used to
lift the trees, which Telliard es-
timates weighed between 32 and
45 tons each. The trees were then
placed on a lowboy trailer and
relocated until they could be re-
planted.

Telliard said, "We tied the pipes
that made up the grid together, but
when the crane lifted the trees the
weight alone was enough to keep
everything in place. Before the
cranes got there we would go up
on lifts above the canopy of the
tree and drop what we called
messenger ropes to the ground.
When the crane came, we would
attach the ropes to the crane’s
straps and guide them through the
tree to keep them from break any
branches.” 
Over a period of one month, all se-
venteen trees were successfully re-
moved. To date, eight of the seven-
teen trees have been replanted. The
remaining trees will be replanted
upon completion of a new island
intersection. Telliard was very
pleased with the results of the pro-
ject. He said, "We didn’t invent
these methods for removing the
trees, but we saw so many ways to
improve upon the techniques.
That’s why I was so glad to get a
hold of Dennis at TT Technologies.
That just made it a great project.”

In order to successfully lift the Torrey
Pine trees, the Telliard construction crew
created a lifting grid for the Torrey pine
trees out of 4,5 m long drill stems.

Before utilizing the Grundomat piercing
tool, the Telliard crew place an average of
one or two drill stems per day.  With the
piercing tool, Telliard was able to ram the
stems in place in approx. one to three mi-
nutes per stem.

Each root ball was approximately 5 m in diameter or a radius of 2,4 mfrom the trunk of
the tree. The root balls were wrapped in landscape grade burlap and secured with wire
mesh.

Removing the 50 to 70 ft tall pine
trees proved even more challen-
ging than preparing the root balls

continued from page 19  - “Relocation of rare Torrey Pines”
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Australia’s first Grundoburst 800G
pipe burster has been an important
contributor to the success of a major
pipe bursting and replacement pro-
ject in one of Sydney’s best-known
and most built-up suburbs.

Pipe bursting specialist Collex
NoDig is using the Grundoburst
800G in the replacement of nearly
800 m of old water mains in the
Potts Point/Kings Cross region. The
original 200 mm diameter cast-iron
pipe, dating back to 1897, is being re-
placed with 225 mm diameter poly-
ethylene pipe. The pipe to be re-
placed consists of two sections: one
580 m long and the other 190 m long.

Challenges facing Collex NoDig in
this project include the built up na-
ture of the area, with many existing
underground services, high levels of
vehicular and pedestrian traffic, and
the need to ensure water services are
cut off for only a few hours. "In this

area, there are many high-rise apart-
ments, all with automatic fire sys-
tems to protect the properties and
their occupants,” said Todd Sten-
ning, Collex NoDig’s project mana-
ger. "For that reason, it’s critical that
we have water services restored each
night so that people are not without
these fire services.”

Using the Grundoburst, Collex
NoDig has been bursting 90 m runs,
although the Grundoburst is capable
of replacing in excess of 200m of
pipe per day in favourable condi-
tions, due to the quick relocation abi-
lities of the machine. The Grundo-
burst 800G bursts the existing pipe;
then the polyethylene pipe, welded
in sections up to 90 m long, is fed
into the burst sections and reconnec-
ted. During the course of the project,
which started in early July, Collex
NoDig is opening a total of nine ac-
cess points, seven in Victoria Street,
and two in Challis Street. 

A job of this length would normally
be completed in just a few weeks.
However, due to the congested na-
ture of the site, the high level of ser-
vice connections and cross connec-
tions, the project is scheduled for
completion in August.

"We’ve been very impressed with
the Grundoburst,” said Stenning.
"It’s a very advanced machine in
terms of its technology, and achiev-
ing what we want from this job.
"It’s also very compact, which is par-
ticularly useful in the area we’re
working around, what with all the
traffic, pedestrians and underground
services.Normally, you’d expect a
much bigger machine with this a-
mount of power.

"Our operators found it very easy
to operate. We had about a day’s
training from the supplier, TT Asia
Pacific - plus we’ve had plenty of ex-
perience with pipe-bursting equip-
ment - and that was all we needed,”
he said. ‘In addition, forward motion
and all hydraulics are electronically
controlled, and there’s a digital read-
out which very clearly shows what’s
going on. That’s a key feature.”

Stenning said the Grundoburst’s
QuickLock rods were a lot quicker
and easier to use than conventional
screw-type rods, both when inserting
the rods into the pipe, and hauling
back with the pipe-bursting head
and replacement pipe sections. "It’s a
very quick action; you just drop
them into place, lower them down,
push the rod forward and you’re

GRUNDOBURST 
plays key role in water 
services upgrade in 
Sydney, Australia

ready for the next one. Pulling back,
the operation is simply reversed.
They don’t tend to jam like the
screw-type rods can - often we’d
need to use a Stillson to tighten or
unscrew them - and the maintenance
is a lot less,” he said.

Collex NoDig (formerly known as
No-Dig Pipelaying Pty Ltd) was
formed in 1991. The involvement of
Collex, a subsidiary of Vivendi, the
world’s largest water company,
brings significant resources to the
organisation. Following this involve-
ment, the business has recently ex-
panded its range of services from
being Australia’s leading pipe bur-
sting company to now also pro-
viding a range of other rehabilitation
services such as insitu lining, robo-
tics, grouting, patch-lining and
house service lining. As a result of
this, Collex NoDig is now a total ser-
vice provider in rehabilitation of un-
derground pipes. Pipe bursting re-
mains a key tool in pipeline rehabi-
litation, as it is the only technology
suitable for both pressure and non-
pressure rehabilitation, upsizing,
and size-for-size replacement with-
out any loss of internal capacity.

Key to Collex NoDig’s success has
been its relationship with industry-lea-
ding suppliers such as the TT Group
(represented in Australia by TT Asia
Pacific), who continue to supply the
equipment to keep Collex NoDig one
step ahead of its competitors. 

TT Group’s Grundoburst range of
pipe-bursters includes 400 kN and
800 kN machines. Both comprise a
rig with hydraulic cylinders, a hy-
draulic power pack, patented
QuickLock bursting rods with burs-
ting head and various diameter ex-
panders for pulling in the new pipe.
The compact nature of these machi-
nes means that small pits are re-
quired, minimising excavation costs
and disturbance of the work area.

The Grundoburst 800G can deliver
380 kN of thrust and 770 kN of pull-
back, and is suitable for pipes from
80 mm to 450 mm nominal diameter.
Required pit dimensions are 3400
mm long by 800 mm wide by 250
mm deeper than the pipe being re-
placed. Bursting speeds (dependent
on the pipe material and soil condi-
tions) of 100 m per hour can be
achieved. Power for the bursting unit
comes from a TT B100 hydraulic
drive unit, powered by a 43 kW die-
sel engine and delivering a maxi-
mum pressure of 250 bar.

“Pipe bursting remains a key tool
in pipeline rehabilitation, as it is
the only technology suitable for
both pressure and non-pressure
rehabilitation, ...”

P I P E B U R S T I N G

GRUNDOBURST 
plays key role in water 
services upgrade in 
Sydney, Australia
by Tom Hughes, Managing Director TT Asia Pacific
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With a customer base of over 2.6
million people, KeySpan Energy
Delivery needs to remain as effi-
cient as possible to meet the needs
of its customers. One way that Key-
Span has increased its efficiency is
through the use of new technology
for service installations and conver-
sions. According to KeySpan’s An-
gelo Fabiano, Principal Engineer
Operations Research, the growth in
the gas industry drives the develop-
ment of new and more efficient in-
stallation technologies. Trenchless
installation methods have become
an integral part of the gas industry.
And in many ways, the gas indu-
stry has prompted growth in the
trenchless equipment industry.”  

The most recent piece of trenchless
technology that KeySpan is utili-
zing promises to have a great im-
pact on the gas industry - the
world’s first truly steerable pneu-
matic piercing tool.

Development of the steerable pier-
cing tool began in 1992. The Gas Re-
search Institute (GRI), Chicago,
identified a need in the industry for
an installation tool that had similar
capabilities to a directional drill, but
required a smaller crew and could
operate in areas that a conventional

drill rig could not. Through the co-
ordination of the GRI, the enginee-
ring firm of Foster Miller, Inc.,
Waltham, created a design for the
tool. 

Trenchless equipment manufactu-
rer TT Technologies, Aurora, Illi-
nois (TT Group) was selected to
build and market the guided mole
under the trade name Grundo-
steer®. Digital Control Inc., location
and tracking equipment manufactu-
rer, Renton, WA, was chosen to
produce the tool’s guidance system.
Finally, several large gas utilities,
including Brooklyn Union Gas
(now part of KeySpan), were selec-
ted to put the Grundosteer through
rigorous field-testing. 

After several years of development
and testing, the partners have arri-
ved at the final tool design. Like
conventional piercing tools, the
Grundosteer is pneumatically ope-
rated and is powered by a piston in-
side of a casing. It can be surface
launched by hand or pit launched
from a starting cradle. The 75 mm
diameter tool can bore up to 60 m.
In all respects it operates and func-
tions like a regular piercing tool
with one big difference - it can be
steered. Sensors on the tool provide

pitch and roll information to the
operator. An above ground locator
is used to track the tool’s position
and movement. 

Depending on soil conditions, the
tool can be steered at a maximum
27 m radius. The operator can make
adjustments to the tool’s course by
rotating the air hose with a hydrau-
lic tensioning unit called a torquer.
A specially designed tapered steer-
ing head rotates accordingly then
sets the tool’s course.
According to TT Technologies Pier-
cing Tool Specialist Brian Mattson,
the tool is ideally suited for the gas
industry. He said, “It is not always
practical to use a directional drill rig
for difficult service installations.
Conventional piercing tools are not
always the right choice either. The
Grundosteer combines the best of
both methods.” Those abilities were
recently put to the test in the chal-
lenging service area of KeySpan
Energy Delivery.

Conversions, installations and sys-
tem upgrades occur on a daily basis
within the KeySpan service area, in-
cluding the area once known as
Brooklyn Union Gas. KeySpan
maintains two full time directional
drilling crews in the New York area

and many other service crews are
equipped with piercing tools. For
one particular conversion in Long
Island, neither a directional drill nor
a conventional piercing tool would
be practical. The Grundosteer
would have to overcome several
challenges.  

Fabiano said, “The Long Island job
called for the installation of a 25 mm
MDPE gas service from a 100 mm
steel gas main, running parallel to
the roadway, to the house located
30 m away. From the launch pit, the
bore path dropped slightly for the
first 5 m then traveled up hill at 55%
grade for 15 m. At that point, the
grade of the bore changed to 15%
for the last 10 m until reaching the
exit pit located next to the house.”
In addition to the challenging grade,
the soils in that area are not very
piercing tool friendly. Mattson ex-
plained, “Sandy soils are some of
the most difficult soils to bore in
for any piercing tool. The lack of
ground resistance can cause the tool
to ‘swim.’ In this case we encounte-
red sandy and rocky soil conditions
and had to run the tool at 1/3 power
to prevent it from swimming.”

Mattson and the KeySpan crew dug
a small launch pit. The Grundosteer
was launched in the 6 o’clock positi-
on at 0.8 m deep. The crew let the
tool travel downward to match a
small drop in grade before reaching
the base of the hill. At approximate-
ly 5 m, the crew rotated the air hose
and positioned the tool head in the
12 o’clock position. At this point the
tool began to climb the hill. 

Mattson said, “Mapping the bore
path out before the shot is very im-
portant, especially in a situation like
this. The tool was at its shallowest
during the first 5 m of the bore.
Given the distance we had to work
with, we knew that after the tool tur-
ned to climb the hill, it would not be
able to match the 55% grade before
it reached the surface. Therefore, it
would continue to gain depth
throughout a majority of the bore. 
However, we did not want to be
deeper than 1.8 m at any point du-
ring the bore. We needed to deter-
mine what grade we could achieve
given the Grundosteer’s rate of turn
and the bore length; how deep that
grade would take us; and where
would the tool be when it crested
the hill.”

After traveling the first 5 m and ma-
king the turn upward, the tool even-
tually achieved a 35% grade climb.
At that grade, the tool never excee-
ded 1.8 m deep at any given point
during the bore. At the 15 m mark,
the grade of the hill lessened drama-
tically to 15 %. When the DigiTrak
Receiver from Digital Control, sho-
wed the tool beginning to shallow,
the crew rotated the hose once again
and positioned the tool head back at
6 o’clock. The tool began to arc slow-
ly and surfaced 5 m from the house. 

After the Grundosteer surfaced, the
KeySpan crew trenched the final 5 m
to the house. The new 25 mm MDPE
pipe was installed by attaching it to
the Grundosteer’s air hose. As the
air hose was removed, the new
MDPE was pulled into place. 

Fabiano said, “This tool will let us
do some things we weren’t pre-
viously able to do. It is definitely
another tool in our arsenal. As far as
saving money goes, it takes a smal-
ler crew to operate than a directio-
nal drill rig and can go places where
a directional can’t. It can also do
things that a conventional piercing
tool can’t. And it’s trenchless. And
trenchless methods are designed for
minimizing public disruption and
lowering restoration costs. I look
forward to seeing the tool reach its
full potential.” 

The 30 m bore dropped slightly for the
first 5 m, then traveled up hill at 55% grade
for 15 m. The grade then changed to 15%
for the last 10 m.

Like a conventional piercing tool, the
Grundosteer can be surface launched by
hand or pit launched.

A specially designed sonde within the
Grundosteer’s tapered head provides
pitch and roll information to an above 
ground locator.

GRUNDOSTEER

The new guided mole in the USA:

Steering the gas industry
in the right direction

A P P L I C A T I O N
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the site of Leipa’s
paper -mill  in eastern Germany,
the civil engineering company TRS
GmbH recently installed a steel
pipe of 1430 mm diameter and a
wall-thickness of 20 cm under the
company-owned joinery over a
length of 24 m at a depth of 3 m.
Purpose of the bore was the  diver-
sion of a sewage line over 300 m
long due to the construction of a
new production hall on the site.
This new hall will accomodate a
paper machine PM 4 for the pro-
duction of newsprint. Leipa has
around 450 employees which
mainly produce packings, proces-
sing approximately 140 truckloads
of recycled paper each day. In the
course of this ramming project a
railway embankment was also un-
dercrossed over a length of 22 m. 

Goliath
under- 
crosses joinery

After ramming and manual removal of the soil, a concrete pipe 
Ø 1000 mm was inserted in the steel pipe. The Goliath ramming 
machine was driven by a compressor supplying 36 cbm.

To avoid flaring of the steel pipe while being pushed forward, cutting seg-
ments were used.

Professional welding of the steel pipe with a
root filling and cover seam weld.

Inside view of the joinery which
was undercrossed.

On
S H O R T R E P O R T

TRACTO-TECHNIK
builds the world’s 
largest ramming machine

TRACTO-TECHNIK’s smallest and largest pipe ramming machines in comparison

N E W P R O D U C T

he world’s largest ramming
machine, Apollo, is momen-

tarily doing its first job in the US
state of Oregon, 50 miles to the
west of Portland, where a 144" (ap-
prox. 3,80 m) steel pipe is to be
rammed underneath the Interstate
54 and railway lines. The steel pipe
will have the purpose of a passage
for salmon fish. The total length of
the pipe to be installed is roughly
70 meters. 

The Apollo is the latest addition to
the ramming family, which al-
ready has 12 members. The new

T rammer, operated by compressed
air with a diameter of 800 mm, a
length of 4,40 m and a total weight
of 11,5 t has truly gigantic dimen-
sions. The maximum air consump-
tion is 100 cbm/min. 

Five of the largest mobile compres-
sors, each with 20 l/cbm air supply
are required to produce the maxi-
mum thrust energy of 40500 Nm,
meaning that the rammer in com-
parison has a pushing force of
40.000 kN (= 4000 t). The impressi-
ve starting behaviour of the 3,5 t
heavy piston can already be seen

when only one compressor is
connected. Pipes up to 4 m diame-
ter and over lengths of approx. 40
m can be pushed in with the Apol-
lo. 

The stroke frequency of 180 strokes
per minute increases the single
striking energy and allows a reli-
able propulsion even when en-
countering increasing resistance.

The development of such a ma-
chine with outstanding capacities
could only be achieved due to the
experience of over 20 years and the
know how and high quality levels
of Tracto-Technik. The machine
casing consists of a solidly forged
steel block, just like the other 12
ramming types, making it extreme-
ly rigid and highly capable.

A special job taking place in the
USA led to the construction of the
rammer. The planning phase took
approx. 4 months and 40 weeks
were estimated for the total manu-
facturing process.

The first tests, which took place on
the site of the TT premises, were
extremely satisfactory. Practical
applications will show what the
Apollo is really capable of doing.
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Pipe bursting
saves historical
cultural heritage
in Sweden

The county needed to repair the
existing water pipe which is of
grey cast iron and with an inside
diameter of 200 mm by replacing it
with a new polyethylene (HD-PE)
pipe with a diameter of 225 mm
and a pressure of 10 bar. 

The vibration free bursting method
was chosen because there was a
wastewater main pipe crossing the
water pipe in several places and the
risk of damaging the pipe using tra-
ditional bursting method with pneu-
matic hammer was considerable. The
method would not require extensive
excavation and large trenches.

The job was performed using a
Grundoburst 800 G3 from TT. The
Grundoburst 800 G3 has a maxi-
mum pulling force of 800 kN and
operated with specially designed
patented QuickLock rods which
are quicker and easier to use than
conventional screw-type rods.

The Grundoburst 800 can therefore
be handled by a single operator
based in the operation pit. With
minimal amount of effort the rods
are put through the old pipe to the
starting pit where the rods are
connected to a cracking device in
this case the so called Roller blade
system. The unique Roller blade
system offers the opportunity to
burst any existing pipe materials
including cast iron and ductile
steel pipes. Thanks to Grundobur-
st’s unique system, operation time
and labour are minimized.

During the demonstration work a
Roller blade capable of bursting up
to maximum 250 mm was used
coupled with an expander with
outside diameter of 296 mm. 
A new replacement HD-PE-pipe
was secured inside the expander
with special straps which efficient-
ly lock the HD-PE-pipe to the ex-
pander without any need for com-
plicated bolts or other attachments.

More than 100 people including re-
presentatives from Swedish coun-
ties, entrepreneurs, technicians and
other interested parties were pre-
sent and witnessed a very success-
ful demonstration. The finished
distance was 55 meters and the
operation lasted 5 hours.

During the demonstration the visi-
tors had coffee, sandwiches and
lunch. Simultaneously the VRET-
MASKIN staff gave them informa-
tion about other products. The
Scandinavian Society for Trench-
less Technologies (SSTT) also
attended the demonstration and
informed about their operations
and offered the possibility for visi-
tors to obtain their new manual for
trenchless technologies.

The visitors were very satisfied
with the day and returned back
home with new experiences from a
very successful vibration free pipe
bursting demonstration with Grun-
doburst. In the meantime a great
part of historical heritage in En-
köping was preserved.

The spectators follow every step in the
bursting work with great attention.

View over the starting pit. The roller blade
is connected to the expander with new
PEH pipe ready to start the burst.The Grundoburst 800 G3 in the starting pit. The rod box contains 35 bursting rods.

The swedish TT sales partner Vret-
maskin performed a  pipe bursting
demonstration during August in
Enköping County approximately 70
km west of Stockholm. Enköping is
one of the most important historical
and cultural sites in Sweden and
therefore an interesting place for ar-
cheological activities which employ
many professional archaeologists.
These activities are defined by regu-
lations and guidelines that call for
preservation and protection of ar-
chaeological sites and objects. The
use of trenches and excavation du-
ring the pipe construction must the-
refore be limited.

Enköping is one

of the most im-

portant histori-

cal and cultural

sites in Sweden

A P P L I C A T I O N



TRACTUELL 13/E30

In an ever changing technological
and economic climate, TT UK and
it’s hardworking team continue to
build on their earlier successes, of-
fering turn-key methods and
equipment solutions to Trenchless
Technology problems and continu-
ed improvements in the method of
installing or replacing pipe and ca-
bles underground.

TT UK’s employment philosophy
has always been to have a youth
policy introducing new faces with
young enthusiastic ideas to encou-
rage both the experienced and not
so experienced to learn from one
another and to work together for
the future success of the company. 
Many members of TT UK staff
have remained with the company
in excess of 10 years. It is this pro-
ven capable experience which is
synonymous with TT UKs continu-
ed success both here and in many
overseas distributor outlets. 

Modern communications systems
have always been key to our suc-
cess particularly with the increased
sales opportunities in the export
market. Sales and technical en-
gineers regularly visit far away
places like India, Malaysia, South
Africa, to name but a few. Over-

Left to right - Front row: Cheryl Birkbeck, David Toms, Nigel Gardener, Linda Hutson,
Tricia Bowes - Back row: Matthew Izzard, Roger Atherton, Peter Atkins, Paul Dunne,
Steve Robson, Jim Albarella, Stephen Buckle

seas activities are supported by a
strong distributor network where
agents and distributors are encou-
raged to assist TT UK to capitalise
on the opportunities presented to
them by actively promoting our
complete range of Trenchless Tech-
nology systems. 

20 Years TT UK
I N F O R M A T I O N

TRACTUELL 12/E 31

The training facilities can accomo-
date 20 customers, offering the latest
technical equipment for theoretical
training and practical demonstra-
tions of TT’s HDD systems.

The modern and pleasant atmos-
phere will hopefully inspire TT’s
HDD specialists to innovative ideas
for the benefit of our  customers.

After only one year of  building
time a new technology and training
centre at Tracto-Technik’s plant III
in Lennestadt-Langenei was ope-
ned on July 18th, 2002.

The new building has 1.500 m2 us-
able space, including 800 m2 for the
R&D department and a modern
open-plan office for 18 engineers.

I N F O R M A T I O N

I N F O R M A T I O N

nodig-construction.com
under construction

20 Years TT UK

The new branch portal nodig-cons-
truction.com is a market place for all
persons concerned with the trench-
less installation of pipes and cables:
civil engineering and utility compa-
nies, pipeline contractors, cable in-
stallation contractors, road and path
builders, associations, engineering
and planning offices. The site is mo-
mentarily under construction, the
first topic available is a platform for
used machines.

In the future you will find informa-
tion on international service line and
network installation projects, links to
associations, trade magazines, etc... 

Any suggestions from our customers
and dealers regarding contents and
topics and are welcome!

Innovation 
advancement

For example India has achieved
many early successes selling the
Grundodrill HDD equipment. This
year has also seen Grundopiles
sold to South Africa, Grundomats
to Nigeria and Grundoburst to Sin-
gapore. TT UK wishes to thank all
its sales partners for their continu-
ed support.

TT UK marks it 20 year annivers-
ary by announcing the opening of
its first ever wholly owned subsidi-
ary TT Ireland.This Spring Billie
Turner, one of TT UKs senior sales
executives, took on the role of Ope-
rations Director, and new premises

The Indian commissioning ceremony of the
Grundodrill 13X prior to working the rig.


