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Steerable mole

Introducing GRUNDO-
STEER on pages 18 - 19.

TT introduces three
newcomers

Introducing the GRUNDO-
DRILL 4 S, 8 S and 12 S
on pages 16 - 17.

EXCELL bore prize

Introducing a few 
prizewinners on 
pages 2 - 7.

Dear readers,

I would like to take this opportunity to point out a special occasion: the
GRUNDOMAT soil displacement hammer celebrates it´s 30th birthday. It is
our most successful product and deserves a special mention. We have a lot
to thank the GRUNDOMAT for. It can be said that it was the basic product
from wich the ramming, bursting and steerable boring techniques later deve-
loped. In this latest edition the introducion of the first steerable mole, which
operates without drill rods and drilling fluid, is of topical reference. The
GRUNDOMAT was always being imitated and therefore always at the cent-
repoint of patent and competitor clashes. This has not done it any harm at all
- on the contrary, due to it´s technical qualities it has outlived almost every-
thing else. Most important are the experiences we have gained over the past
30 years.

Nobody can take this away from us.
Our success proves we are right.

Regards

Wolfgang Schmidt

However, after 3 or 4 good piston
rams, the tool took off. It got to the
next joint and slowed up for 3 or 4
rams and took off again.”

The burst went like clockwork. There
was no crowning of the soil, no disrup-
tion and the stone wall was still stand-
ing. The 350-ft burst took only 37 min-
utes. The Tri-Star crew returned the
next day to attempt the second burst.

On the fairway
The second burst ran from the center
of the green to Washington Road.  This

burst was substantially longer than
the first burst running a total of 650
feet. Despite the success the previous
day, there was concern about the in-

creased number of joints they were
facing today. Berry said, “On the Her-
cules tool, we used a 10-inch rear ex-
pander because we wanted to make
sure we had plenty of tool to break
those joints.”

The crew fused the length of HD-PE
pipe for the second burst. The new
pipe stretched from the center of the
driving range green, through the tee
boxes, around a group of giant oak
trees, along a roadway in front of the
pro shop and onto the number one
fairway. The tool was prepped and

lowered into the launch pit as a
group of guests arrived to
watch the event.

The gallery
According to Berry, exposure to
pipe bursting in this area is very
limited.  Berry said, “When you
mention pipe bursting most
people in this area just scratch
their heads. When you explain
the process, they believe you
even less. We decided to invite
local and county engineers to
watch pipe bursting in action
for themselves.”

The Tri-Star crew launched the tool
and 61 minutes later, the 650 foot
length of 6-inch cast-iron mechanical
joint pipe had been burst and replaced

Continued from page 23 - “Well below par for the course”
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with 6-inch HD-PE potable water pipe.
A large cheer erupted as the tool emer-
ged at the exit on Washington Road.

The 19th hole
After seeing the pipe bursting results,
course grounds officials decided to
burst additional lines. Berry said,
“Just before clean up began, we were
asked whether or not we could burst
the 4-inch line that serviced the admi-
nistration buildings and upsize it to 6-
inch. I said no problem. We used the
same tool and burst and upsized a
250-ft 4-inch line to 6-inch in about 45
minutes.”

The Tri-Star crew cleaned up the site,
back-filled the launch and exit pits to
the point where they were barely
noticeable. In fact, some were
completely unable to tell. 

With their reputation intact and even
enhanced, Richard Berry and Tri-Star
contractors have been asked to come
back to the tournament course during
the next off season and replace lines
under portions of the Par 3 course.  

Berry said, “By bursting cast iron
mechanical joint pipe, we did some-
thing that has never been done before.
To do it in such a highly visible place
is remarkable. We’ve made more
believers in pipe bursting.”

Fusing the HD-PE pipe.
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300 m River Crossing in
1. Prize

Loose Gravel

This stork does not have the slightest clue of what is happening beneath him!

View of the starting area, as seen from
the top of the river dam.

Meadows on each side of the Kinzig river.

The GRUNDODRILL 20 S bore rig during the pilot bore.

The bore head reaches the target area after a 305 m bore.

A non-metallic boat is used to verify the bore head
position, depth, roll and pitch.

Pipe pulling on this 305 m job.

Preparation of the backreamer for the
prereaming step.

The results have been announced
of the EXCELL competition, laun-
ched in memory of the late Paul
Schmidt, founder of the German
TRACTO-TECHNIK company.
The competition had been open to
all contractors in the directional
drilling industry, not only TRAC-
TO-TECHNIK customers, whereby
the main emphasis was on sites ge-
nerally promoting the idea of hori-
zontal directional drilling. From
the numerous projects received,
the jury allocated two first prizes.
One prize was for the following
project using a TRACTO-TECH-
NIK midi range bore rig, while the
other bore was carried out by a US
company using a larger HDD sy-
stem. 

Description of the Project in
Germany
The “Kabel- und Tiefbau GmbH”
company from Kehl/Germany had
been awarded a contract by the
“Gasline AG” to install an HD-PE
pipe of 250 mm in diameter (with a
wall thickness of 22.7 mm) over a
length of 305 m beneath the river
Kinzig near Kehl, located on the
river Rhine. 

Open trenching was ruled out
for several reasons:
According to the proposed plans
of the Gas Company, the drilling
path was intended to run through
a ground water preservation area;
problems obtaining permission for
open trenching in this area were
expected.

Compared to the trenchless me-
thod, costs of open trenching with
necessary sheet piling works,

drainage and dewatering would
have been considerably higher
than a directional bore. Also, da-
mage to the environmentally pro-
tected area would be encounte-
red.

The pipe to be installed was sche-
duled to accommodate six cable

ducts each of 50 mm diameter
(with a wall thickness of 4.6 mm). 

Preliminary Survey / Planning
the Bore Path
The topographic map of the area
was not clearly laid out. As a start-
ing point, the contractor chose a
greenfield location just 60 m away

from the 15 m high dam of the
river Kinzig. The (Bundesstrasse)
main road B 36 with its heavy traf-
fic also runs through this area and
the ground is full of service lines
and cables. However, no clear in-
formation could be obtained con-
cerning the precise position and
depth of these buried cables and
pipes. After lengthy discussions
with the local utility companies
and nearby residents, a sketch of
the area was drawn showing:

A ND 1,500 mm dewatering pipe
located just 30 m away from the
starting point, at a depth of 5.50 m; 
• above the aforementioned pipe

was a ND 500 mm drain line;  
• a ND 400 mm fresh water pipe 

at a distance of 35 m and at a
depth of 2.60 m; 

• a ND 600 mm sewer pipe, at a 
distance of 40 m, 4 m deep; 

• a storm sewer pipe of ND
200 mm, 45 m away, 2 m deep;

• a 110 mm gas pipe just 48 m
away, 1.20 m deep.

When the contractor continued his
research looking for the ideal bore
line, he came across a meadow of
about 40.0 m before and behind the
river dam. On the other side of the
river an additional 150 mm gas
pipe was located at a depth of 2.0 m
and an out-of-the city “Animal Bre-
eding Club” stated that the bore
should not affect their area. The
final target point was therefore de-
termined exactly 305 m away from
the starting point.

In accordance with this prelimi-
nary survey data, a bore path had
to be determined requiring a safety
distance of 1.0 m from the buried
pipes as well as taking into consi-
deration the demand of Ruhrgas
for a minimum 2.0 m cover under
the river bed (river depth 2.50 m)
making a general bore depth of
5.0 m.

Requirements
The main concerns of the contrac-
tor on this project were the soil con-
ditions. The ground had been pro-
bed to determine same by carrying
out two core drillings, 194 mm in
diameter and 18 m deep. The rat-
her large diameter had been chosen
because of the coarse grained soil
which was expected. The soil core
revealed that underneath a 2 m
thick cohesive layer, mainly coarse
gravel with sandy and stony inclu-
sions would be encountered. Bet-
ween a depth of 4 and 9 m the
soil samples showed gravel
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A vacuum truck is used to empty the bentonite from the reception pit as well as 
cleaning the start and exit area.

102 lengths of HD-PE pipe each measu-
ring 12 m are butt-fused to form a conti-
nuous pipe.

A Digitrak detection system is used on the
job.

Typical soil encountered during the river crossing.The 6 cable ducts are ready to be installed.

Continued from page 3 - “300 m River Crossing in Loose Gravel”

stones with a grain size up to 190
mm in diameter. The limited dia-
meter of the core drilling tool
meant the possibility of finding
even larger rock pieces along the
bore path could not be excluded.
Citation taken from the report:
“When evaluating the grain size,
please acknowledge, that the ex-
amined material only partially re-
presents the real soil conditions.
Considerable rock inclusions and

single boulders have to be expec-
ted.”

It is a well known fact of horizon-
tal drilling that boring in such soil
conditions is extremely difficult
and requires highly skilled opera-
tors with sufficient experience as
well as a sturdy bore rig.

Drilling Unit
The GRUNDODRILL 20 S manu-

factured by TRACTO-TECHNIK
was chosen for the operation. The
percussive hammer, an integral
part of the GRUNDODRILL, is a
unique means of ensuring a pilot
bore in such mixed, stony soils by
engaging up to 28.2 tons of thrust.
Whilst this type of hammer may
not be required in homogenous
soils, the bore would not have been
a success without the percussive
hammer in the described project.

The percussive hammer was also
of great importance for steering
during the bore. Using the ham-
mer, directional corrections can be
carried out extremely accurately,
compared to “static” drilling units
without this type of impact ham-
mer. On this project, any other
type of drilling unit (without im-
pact hammer) would have to be
equipped with a mud-motor to be
able to face possible rock inc-
lusions. This would have required
a considerably higher amount of
bentonite mud, which would have
to be disposed of and/or recycled.
Intermediate pits would have been
required for receiving the drilling
fluids. 

The maximum capacity of the
GRUNDODRILL 20 S unit with its
torque, thrust and pulling forces,
its fluid drilling and percussive
hammer, was more than sufficient
for the expected bore. Much of the
success was due to the technical
know-how and experience of the
operator, making it possible to
apply all these forces, phased
effectively and fine-tuned with a
dash of the all-important “sensiti-
ve feeling”. The operator slogan
of “Safety before speed” was res-
pected at all times during the
bore.

The Drilling Fluid
Creating a stable bore tunnel sta-
bilised by bentonite mud was -
though very desirable - not poss-
ible in these soil conditions. Despi-
te the bentonite and its viscosity
and gel factor, the gravel kept cau-
sing the bore tunnel to collapse.
The drilling fluid could hardly im-
prove this. The drilling fluid pene-
trated the voids between the gra-
vel layers, stabilising it and redu-
ced the friction on the drill stems.
The bentonite mud was calculated
at 35 kg/m3 of Welldonil S. A Ben-
tonite mixing and recycling unit
was on site for mixing.

After completing the pilot bore,
approximately 50 m3 of bentonite
had been used. After the pre-ream-
ing step and final pipe pulling, the
total consumption amounted to
about 250 m3. Most of the en-
vironmentally friendly Bentonite
remained in the ground and
could not be recycled. In view of
the relatively low bentonite con-
sumption, recycling was there-
fore not profitable. The drilling
fluid emerging into the starting
and target points was removed
with the vacuum truck and dis-
posed.

Pilot Drilling and Location
Technique
On Wednesday, July 14th, 1999 at
about 11h a.m. the pilot bore was
initiated with a calculated entry
angle of 15 % down to the drilling
depth of 5 m.

For borehead detection, a Digitrak
system was used to store all the re-
levant data (number of drill stems,
pitch and roll of the bore head, its
depth, temperature, time of day
and other data) by simply pressing
a button. After completing the
pilot bore, the datalog can be
connected to a PC or laptop, to
print the real drill log file.

Storing the drilling data certainly
simplifies the measuring work.
Additionally, the drilling data is
safely recorded and cannot be man-
ipulated. The risk of human error
caused by uncompleted or illegible
drill log files is minimised.

As was to be expected, the pilot bore
was quite tedious and time consu-
ming, and the thrust speed of a
single 3.0 m drill stem took up to 15
minutes. By late evening, only 120 m
of the pilot bore had been comple-
ted. Then work had to be interrup-
ted, due to the insufficient power of
the transmitter battery, which could
no longer supply reliable data. The
bore head with the attached drill
stems had to be extracted from the
bore path in order to exchange the
sonde batteries. On the following
day, the drill stems were thrust for-
ward to the last measuring point
and the pilot bore could be con-
tinued. At 11 p.m. the bore head ar-
rived at the target point. 

Prereaming and Pipe Pulling
Experience has proved that
prereaming and pipe pulling steps

should be carried out with as little
interruption as possible and there-
fore the job site management deci-
ded to stop the operation over the
weekend and continue work on the
following Monday, 19th July.

For prereaming, a 355 mm back-
reamer was fitted with a new set of
drill stems to secure the bore. The
prereaming step required one

more working day. During the
pilot and prereaming, the HD-PE
pipes, each 12 m long, were butt-
welded to form a continuous pipe
string, which was then laid out,
ready for installation.

On Tuesday, 20th July, at 10 p.m.,
the time had finally arrived for the
PE pipe puller and backreamer to
be assembled. That same evening,
the pipe pulling began. At 5 a.m.
the next morning and after having
pulled about 180 m of pipe, mat-
ters came to a sudden standstill.
The first diagnosis showed that ex-
ternal friction of the pipe had sud-
denly increased to a point, mean-
ing that the new HD-PE pipe was
virtually stuck in the ground. The
drilling team decided to extract
about 10 m of the pipe using a hy-
drostatic winch to allow the bore
tunnel to be flushed free. This
worked and the pipe pulling conti-
nued without any further delays.

Arrival of the backreamer and HD-PE pipe
in the target area. 



TRACTUELL 10/E 7TRACTUELL 10/E6

usingGRUNDODRILL

3. Prize Railway Track 

View of the railway tracks at the Cologne train station.

Arrival of the bore head after a 140 m bore.

Train traffic continues as the GRUNDO-
DRILL 10 S starts the pilot bore.

he 3rd prize in the TRACTO-
TECHNIK 1999 EXCELL compet-
ition has been awarded to con-
tractor LTG from Neuss/Ger-

many, looking back upon a
long tradition in trenchless line in-

stallation. 

Description of the Drilling 
Project
The “Deutsche Bahn AG” in Cologne
had been searching for a solution to
install a 110 x 10 mm sewage press-
ure line 140 m under one of the
major railway lines at the Cologne
Deutzerfeld railway station. The se-
wage pipe was to link a new lavatory

disposal plant bet-
ween tracks 39 and
40, so that the total
installation crossed
under 37 railway
tracks.

Due to the high volu-
me of trains, any type
of standstill was com-
pletely ruled out.
Therefore, a trench-
less method had to be
used. On one hand,
the Railway Com-
pany was interested
in an economical in-

stallation without disturbance to the
railway traffic and on the other hand
the safety aspects for the operating
team had to be observed. It was also
essential to choose a secure method
of operation, which would not cause
any stress on the tracks in order to
avoid any immediate or long-term
track settlements.

After thorough consideration and
evaluation, the Railway Company
finally approved of the proposal by
Messrs LTG to make use of their
fluid assisted drilling method. This
acceptance, however, was based on
proven and experienced confirm-

ations by LTG that the use of their
GRUNDODRILL boring system with
integrated percussive hammer
would allow bores in the soil (inclu-
ding back-filled material and debris
in World War 2 bomb craters) with-
out creating any voids in the ground. 

Prior to the drilling operation, a
number of preliminary investigat-
ions were required. It was necessary
to determine the position of buried
lines in the bore path. Several 10 KV
cables and a few control cables for
track adjustments, as well as fibre
optic cables of “Mannesmann
Arcor”, had been installed at depths
between 0.80 m and 1.80 m. While
making a control pit during the
drill, a water conduit was found at a
depth of 2 m.

The soil conditions were well known
from past sites and therefore a ground
investigation was not necessary.

After an initial 0.40 m of gravel un-
derneath the railway track embank-
ment, the soil consisted of a mixture
of sand with gravel of varying grain
size. Larger foundation boulders
from filled-in bomb craters also had
to be expected. Because of the heavy
bombing in World War 2 and the per-
manent risk of undiscovered bombs,
the Railway Company demanded an
ammunition disposal team to be pre-
sent at the site. The bore depth was
set at a general 2 m depth and to-
wards the end of the bore the cover
was determined to be 3 m.

In view of the 15,000 V overhead ca-
bles, the only detection system to be
operated was a cable sonde produ-
ced by DCI. The more commonly
used walk-over detection system
could not be used, because the
overhead cables would cause such
high interference making detection
of the bore head impossible.

After having settled all queries rele-
vant for the bore, the pilot drill was
started on July 7th, 1999.

The GRUNDODRILL 10 S was used
and the pilot bore entry started in
the gravel area, close to the first
track at an inclination of about 30 %.
The pilot bore was completed after
one day and was concluded without
any trouble at first. During the pilot
bore, a “control pit” was excavated
after about 70 m, just to be on the
safe side. This lead to the discovery
of a formerly unknown water
conduit at a depth of 2 m, exactly
crossing the bore path and found-
ations of an old building were also
encountered; all this necessitated a
change and the pilot bore continued
1 m deeper than originally planned.

Using the cable sonde offered par-
ticular advantages on the site. Due
to the existence of the railway
tracks and overhead lines, a normal
walk-over detection system would
have been impossible, due to the
interference. On the Cologne site, a
cable sonde was chosen to indicate
the bore head pitch and roll, while
a walk-over receiver was utilised to
trace the exact bore head depth.

During the pilot bore, the integra-
ted percussive hammer had been in
use practically all the time. Without
the use of the hammer, by using
shear hydraulic thrust, the pilot
bore would have been a failure. As
an alternative, a mud-motor would
have been required, adding extra
costs to the bore because of additio-
nal plant requirements and high
bentonite consumption.

By using the GRUNDODRILL with
its integrated hydraulic hammer
only 30 kg of Bentonil (produced by
HEADS Germany) was used for
1,000 l of water. Just about 7,000 l of
bentonite was required for the pilot
bore. As the quantity of bentonite
was not worth recycling, it was left
for a farmer to use as a natural ferti-
liser.

Because of the soil conditions the
drill hole was expanded with a 180
mm backreamer on the following
day, before the actual pulling-in
could be started on July 9th. Pulling
the HD-PE  sewage pipe of 110 m
required only 2 hours.

A pressure test at 15 bar was carried
out and the utility company accep-
ted the pipe.

Crossing

Detection of the bore head using the DCI (Digital Control)
receiver.

Pulling the HD-PE pipe required just 2 hours.

T
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All contractors, as well as consult-
ing companies involved in direct-
ional drilling may participate. Each
year three prizes will be allocated;
the winner of the first prize to re-
ceive DM 10,000 in cash. During
the next FAGEBO (conference on
directional drilling), the winners
will have the chance to present
their projects to a wider audience.

The international jury comprises of
Prof. Dipl. Ing Joachim Lenz (Tech-
nical University of Oldenburg/
Germany); Dipl. Ing. Rolf Köhler
(Honourable member of the Pipe
Installation Guild/Germany); Ian
Clark (Editor of No Dig Internatio-
nal/England); Dipl. Ing. Helmut
Henschel (Chief Editor of TIS/Ger-
many) and Wolfgang Poßögel (Di-
rectional Drilling Contractor/Ger-
many). All projects received will
undergo an analysis and a points-
system has been set up to evaluate
the different aspects of directional
drilling. The jury’s decision is final.

Application forms for the EXCELL
2000 competition can be obtained
directly from the organiser:

MK HOFFE Organisationsbüro
P.O.Box 1445,
D - 57379 Schmallenberg
Germany
Tel.: 0049 2971 87088 
Fax: 0049 2971 87043 
E-mail: hoffe@mkhoffe.de

The year 2000 will see
the 2nd EXCELL bore
prize competition on
directional drilling
sites, which will be
brought to the attent-
ion of an international
jury. The EXCELL
competition has been
launched in memory
of the late Paul
Schmidt, founder of
the German TRAC-
TO-TECHNIK com-
pany. The competi-
tion is open to all
contractors in the
directional drilling
industry, not only
TRACTO-TECH-
N I K  c u s t o m e r s ,
whereby the main
emphasis is on sites,
generally promoting
the idea of horizon-
tal directional dril-
ling. From the details
of the projects recei-
ved, the jury will then
allocate prizes.

Participating in the
competition gives an

insight into the contrac-
tor’s role in the directio-

nal drilling industry,
while creating a basis for

the general international
acceptance of this techni-

que.

bore prize

International
competition -

bore prize 2000
“EXCELL”

Moles
in Australia

technique. The company is also of-
fering its recently introduced
GRUNDOSTEER guided moling
system.

Together with TT’s distributor for
Australia and New Zealand, JB
Sales International, TT Asia Pacific
can provide fast and efficient spare
parts supply, along with excellent
workshop and field service sup-
port for new and existing opera-
tors. Regular seminars on specific
topics are held both in TT AP’s
premises on the Gold Coast and in
locations throughout Australia and
Asia. Live demonstrations are con-

ducted at the company’s test site in
Paradise Country, Nerang and par-
ticipation is free of charge.

Further information is available
from:

TT Asia Pacific Pty Ltd
31, Demand Avenue 
Arundel, Gold Coast, Q 4214
Queensland, Australia 
Phone: (+61) 7 55 614 999 
Fax: (+61) 7 55 614 900 
E-mail: info@tt-asiapacific.com
Website: www.tt-asiapacific.com

LLate in 1998 TRACTO-TECHNIK
(TT Group of Companies) registe-
red an independent subsidiary, TT
ASIA PASIFIC Pty Ltd (TT AP) in
Arundel on Australia’s Gold Coast.
TT AP employs eight qualified
staff.

TRACTO-TECHNIK (TT Group of
Companies) is perhaps best known
for the original mole – the Grundo-
mat soil displacement hammer –
and is now seeking to increase its
involvement in the Pacific Rim
with its percussive hammer HDD
rigs GRUNDODRILL, and the
GRUNDOBURST pipe replacement

information
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A successfulGRUNDODRILL 20 SSaudi-Arabia

A bit of fun after a hard day´s work.

A GRUNDORAM Gigant hammer assists the steel pipe pulling process by applying 
dynamic impact energy onto the steel pipe.

application in the desert

ing (HDD) equipment. Following
his various trips to Europe and in
particular to Germany to procure
Herrenknecht micro tunnelling
machines. Mr Kilic became aware
of the excellent reputation of the
TT-Group's range of HDD equip-
ment and requested  product infor-
mation.

Several site visits were made to as-
sess the equipment requirements
and a specification was drawn up of

the equipment require-
ment based on TCC's
awareness of the mar-
ket potential for pipe
and cable duct installa-
tions for both the oil
and gas industries, as
well as the huge poten-
tial for the new network
requirements of an inte-
grated telephone and international
communications system requiring
the underground installation of

fibre optic cables laid within multi-
way PE ducts.

Due to the variable sand, rock and
often aggressive stony ground con-
ditions, an HDD machine with
special high performance qualities
had to be chosen.  Additionally,
Mr Kilic's pre-requisite prior to
purchase was his demands for a
company with proven ability to be
able to technically support the pro-
duct in the field of operation.  

In order to have this technical
capability fully demonstrated,
TCC's Project Manager, Michel
Baaklini, was invited to Tracto
Technik HQ to witness first hand
the R&D production and in-house
training facilities for the range of
GRUNDODRILL and GRUNDO-
RAM machines. This technical in-
sight was to prove invaluable later
on in the field operation.

In September 1999 TCC placed
their order for the GRUNDO-

DRILL 20 S together with a de-
monstration Gigant and sheet pil-
ing adaptor.

The first installations were a sim-
ple task for the GRUNDODRILL
20 S and involved the installation
of two 4-way x 110 mm cable ducts
over a distance of 75 m beneath a
six-lane highway at Half Moon
Bay, Dhahran. However, this pro-
ved to be a useful insight into the
ground conditions and bentonite
mixing requirements.

The next job to be completed was
to be much more of a challenge;
various abortive attempts by other
construction companies had been
made to install 2 x 10" steel casings
at two separate locations beneath
the main Dammam-Riyadh High-
way. The soil conditions were de-
scribed as shattered rock with a
compressible strength of 60MPA
which had so far beaten all other bo-
ring attempts. It had been decided
that a Sharewell mud motor

should be used with various 8" to
14" torque hole openers, together
with the compatible thrust/pull
back and torque, and the copious
mud flow capacity of the GRUN-
DODRILL 20 S.  

The under highway crossing pilot
bore commenced on 21st Sept-
ember and was completed the next
day. Installation of the steel pipe
commencing on 26th September.
On the near side of the highway it
was critical to safely pass 1 m clear
under a desalination water pipe;
this was achieved by boring at a
depth of 7-7.5 m for safe clearance
beneath the pipe. This also necessi-
tated extending the bore length
from 240 m to 270 m. During the
mud drilling and subsequent hole
opening stages it was necessary to
recycle up to 700 litres of mud per
minute, with a total bentonite con-

sumption of 14 tonnes, requiring
280,000 litres of water.

The high volume of mud mix re-
quired presented a difficult task in
its own way; as the jobsite was
right in the middle of an arid de-
sert region, water tankers were
used on a round the clock basis to
ensure continuous drilling operat-
ions.

Following the final 14" hole open-
ing, the 10" x 270 m steel liner had
to be attached to the drill rig stems
via a welded dome end cone atta-
ched to a 40 ton swivel and the
final pipe installation was then
able to commence.

Unfortunately, after a steady  final
backreaming run of 141 m, the steel
pipe became jammed due to intrus-
ion of loose rock into the preformed
14" borehole. What could be done?
Several attempts to pull the jammed
pipe back with a Caterpillar side
boom had failed. To get the pipe
moving through the fallen rock
debris the GRUNDORAM Gigant
was brought from TCC's Dammam
depot to the Riyadh job site to assist
the GRUNDODRILL 20 S to com-
plete the steel pipe installation
which took a further three days to
complete. However, welding times
per 6 m length took 2-3 hours (mak-
ing a total of 45 hours).

The following week the entire
GRUNDODRILL 20 S, Bentonite
Mixing System and Recycling
System was moved a further 40 km
down the same highway and the
second 10" steel pipe was laid. On
this occasion the bore distance was
just a mere 192 m and was comple-
ted in 7 days to the entire satisfac-
tion of the TCC management and
staff.

Due to the success of these two
operations, TCC have now made a
further commitment to TT-Group
products by taking the bold deci-
sion to invest further and they
have recently taken delivery of a
second GRUNDODRILL, type 10 S,
to satisfy the increased demand for
this innovative cost effective
technology.

The workers find cool shade under the truck.

n April 1999 the TRACTO-
TECHNIK (TT-Group) was
approached by the Saudi Ara-

bian Construction Company,
Thrustbore Construction Company
(TCC) who is part of the larger
construction group, Tamimi.  Ta-
mimi's history dates back to 1953
when Sheikh Ali Al Tamimi found-
ed it. TCC was approved to oper-
ate by the Saudi Arabian Cham-
ber of Commerce and Industry in
September 1998.  This followed ap-

proval by the Saudi Arabian Oil
Company (Saudi Aramco) who
promptly approved TCC as one of
its commercially registered con-
tractors.  

Apart from experience with micro
tunnelling, pipe jacking, auger bor-
ing, dewatering and sheet piling
works, the General Manager of
TCC, Mr Mustafa Kilic, quickly re-
cognised the potential applications
using Horizontal Directional Drill-

I

A pit was made to collect the bentonite.
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GRUNDODRILL 10 S during the pilot
bore.

Locating the bore head under the cellar.The soil encountered during the bore. Arrival of the bore head in the specially
arranged target pit in the cellar.

Specialists search for possible bombs. 

The installed pipes are ready for connection.

contractors for all installation work
concerning the house connections.

The Project and its Exceptio-
nal Features
Contractors Spiekermann are a
specialist company for the instal-
lation of underground pipe laying
using non-directional and direct-
ional techniques. They were ap-

pointed to install 10 private
connections for two appartment
houses using the GRUNDODRILL
10 S directional drilling unit, as
well as carrying out two road
crossings, each of 39 m length, for
the main conduit to the central
power station.

Long-distance energy pipes LR-Pex,
made by Lögstör Röhr in Fulda,
were to be installed. The main of
LR-Pex is made from PEX, a pipe
material suitable for temperatures
up to 95°C. A total of 4 ducts (carri-
er pipes) had to be installed.

The drilling length of 21 m and
the effective drilling length of only

14 m did not cause any concern
for the contractor. However, the
difficulty lay in the prospect of hav-
ing to reach a brick-constructed
basement of just 1.20 m length,
1.50 m width and 1,30 m depth.
The effective drilling length of 14
m was due to the fact, that the

The Project
The “Nassauische Heimstätte
GmbH” maintains a spacious re-
sidential site in Frankfurt/Ger-
many, where appprox. 120 milli-
on DM is currently being spent on
reconditioning works. The instal-
lation of a new heating system, a
hot-water supply and new sani-
tary facilities is being carried out
within the bounds of this rede-
velopment. The “Nassauische
Heimstätte” has chosen the instal-
lation of a district heating system
mainly for economical reasons.
The construction of decentralised
heating systems was also ruled
out due to the space limits of the
buildings, which only a few have
cellars beneath them.

A large storage building, situated
in the centre of the residential
site, was converted into the
power station for the site. Here,
the water was to be heated up
and distributed to each apart-
ment via a district heating mains
supply.

The company “Nohl” from Darm-
stadt was awarded the contract and
decided to appoint specialist sub-

House connections
installed with a

GRUNDODRILL 10 S

jobsite report

connection was to be made to the
main conduit running along the
front of the house terrace.

This site can be taken as an exam-
ple showing that directional dril-
ling systems also find their appli-
cation in the construction of house
connections. In the given situation
any other method would have
met with difficulties, especially
when dealing with unpredictable
soil conditions such as in this
case, where mainly sandy soils

suddenly turn into compacted
gravel.

In such soil conditions the stabili-
sation of the bore tunnel is particu-
larly difficult and experienced ope-
rators with good knowledge of
bentonite viscosity and flow are re-
quired to avoid the bore tunnel
collapse after the pilot bore.

On such sites in the Frankfurt area,
there is the additional risk of en-
countering unexploded bombs
from World War II or running into
back-filled material with the debris

from former buildings. An expert
accompanied the project on am-
munition clearance operations for
these reasons. Three sondation
core bores of 2 m length each were
performed before the drilling ope-
ration began. A bomb was indeed
found, but only a harmless incen-
diary bomb. No buried cables or
pipes were to be expected over the
bore path.

Contractor Spiekermann used one
of his GRUNDODRILL 10 S ma-

chines with integrated percussive
hammer on the site. In order to
overcome the layer of gravel en-
countered, the percussive hammer
was called into action occasionally
during the pilot bore. A RD 385
(Radiodetection) detection system
was used. The installation depth
was scheduled at about 3.50 m.
This pilot bore depth was achieved
by entering the drill stems with an
inclination of 35 %, then turning to
20 % after the third drill stem, then
to 10 % after the fifth and 0 % after
the seventh drill stem.

After the successful pilot bore the
GRUNDODRILL operators deci-
ded to run a pre-reaming step
using a 190 mm back-reamer, there-
fore giving the bentonite time to
stabilise the bore and avoid bore
hole collapse in this partially
sandy/gravel soil. During the
final back-reaming step, a 285 mm
reamer was pulled in. Due to their
mechanical resistance, long-dis-
tance heating pipes cannot be
towed in directly using PE pipe
pullers. Instead, cable sockets are
used and additionally secured
with a bolt and fastened to the
backreamer with a shackle.

The time required for pulling the
multi-duct pipes took about 10 to
20 minutes, depending on the soil
condition.

According to the customer, two
years ago another contractor with a
different type of directional drill-
ing unit required three days for a
similar house connection on the
same site. Contractor Spiekermann
and his crew managed five house
connections in three days, inclu-
ding all auxiliary work and a cros-
sing beneath the road. The whole
project was concluded after 7
working days.

TRACTUELL 10/E

Pipe installation.
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At BAUMA 1998 Dr Igor Alexeev,
Chairman of the GT Corporation
from Estonia was wandering around
the many stands at this inter-
national exhibition when a small
product suddenly caught his eye on
the TRACTO-TECHNIK stand – the
directional drilling unit called
GRUNDOHIT.

Dr Alexeev and his staff had been
searching for a product to solve a
particular problem they faced on
their specialised jobs at Eastern
European seaports.

Dr Alexeev: “Our Company is en-
gaged in designing, construction,
repair and reconstruction of mariti-
me hydraulic engineering facilities.
Over the years the company has ex-

panded to become a corporation
consisting of seven branches loca-
ted on the Baltic and Black Seas.
This geographical strategy is not a
coincidence. One of the basic princi-
ples in the corporation's regional
structural arrangement has been
their movement to seaports, i.e. to
the company's key customers. 

Seawater, air, ice and intensive ope-
rations take their toll on berths, sea-
walls other hydraulic engineering
facilities. In these cases a problem
arises: how to carry out the neces-
sary repairs without interrupting
normal port operation. It is neces-
sary to repair both in the under-
water zone and in the zone of vari-
able water levels, where erosion is
the most significant. The GT Corpo-

ration's methods, technologies and
special equipment are unique.”

The GT technicians have developed
a system of hermetic chambers, pro-
duced from steel, which are instal-
led on the sheet pile walls of the
berths, piers and quays. These her-
metic chambers (patented by GT
Corporation) make it possible to
carry out dry repair or maintenance
in the under-water zone, without
the need for costly divers, etc. In
this case, the berths themselves con-
tinue to function and bring profit to
the customer. Such an approach to
repairs make it possible to use ma-
terials and technologies applied in
the normal aerial medium, which
ensures a high quality of work and
provides an opportunity for the

customer to exercise necessary con-
trol at all stages.

The particular project that Dr Alex-
eev had in mind enable larger ves-
sels to continue to gain access to the
harbour. Restructuring work had to
be carried out, requiring the ocean
floor to be excavated further. This,
in consequence, would normally
have required a new wall of protect-
ive sheet piles of deeper depth, be-
cause mathematical calculations
had shown that the additional pres-
sure applied onto the current sheet
pile walls might have led to dam-
age of the sheet piles. 

When Dr Alexeev saw the small
boring unit, the idea of using this
short length unit inside the herme-
tic chambers immediately came to
mind. On a subsequent visit to the
TRACTO-TECHNIK headquarters,
all aspects of steerable boring were
thoroughly examined. In view of
the back-filled material to be en-
countered during the bores at
berths, an order was placed for the
GRUNDOHIT 40 boring unit, incor-
porating a percussive hammer. Se-
veral modifications were made to
adapt the system to meet the
requirements of such a hermetic
chamber with depths of 4.0 m and
widths of only 2.0 m.

The GRUNDOHIT 40 is operated
by a powerful, yet smaller sized
hydraulic power unit (30 kW at
1,800 rotations/min), with Perkins
engine. For bores in sandy or non-
cohesive soil, where the use of a
bentonite slurry is required for the
success of the bore, a small mixing
and circulating bentonite system

has been designed. The entire mix-
ing system has been installed on a
solid steel frame, fitted with a 1.100
litres bentonite mixing and opera-
ting tank, a proven venturi hopper
for instant bentonite mixing and a
bentonite pump for 0 to 50
bar/pressure and 0-50 l/min pump
capacity.

When using the GRUNDOHIT 40
as a pit launched version - as utili-
sed by GT Corporation - its telesco-
pic supports, which are operated
by hydraulic cylinders, allow per-
fect alignment and firm fixing of
the bore rig in the starting pit.  This
effectively transmits the full 40 KN
of energy onto the drill stems. A re-
designed percussive hammer with
double (synchrone) hammer acting
onto the drill stems allows the unit
to be used even in stony soils.
Thanks to the lateral installation of
the double percussive hammer, the
entire length of the bore rig has
been reduced in length to just 2.3
m, while drill stems of 1.25 m (4ft)
in length can be used. This is a new
feature saving considerable time
when exchanging drill stems.

GT Corporation -
a unique contractor

in the directional 
drilling industry

jobsite report

GRUNDOHIT is lowered into the hermetic chamber.
A hole is cut into the chamber wall to
allow boring. The PE pipe is attached prior to backreaming.

The GT Corporation is now using
the GRUNDOHIT to install anchors
of 90 mm diameter over a distance of
3.46 m and at a depth of 2.0 m under
the water level. This secures the
sheet piles from one side of the sheet
pile wall, all the way under the berth
to the other side of the sheet pile
wall. Total bore length: 36.5 m. 

Another application consists of a
bore, which is carried out from a
depth of 2.0 m under water level in-
side the hermetic chamber, upwards
to a service chamber at the top of
the berth, requiring an inclined
bore, to install 90 mm diameter an-
chors with a total length of 18.5 m.

A number of these anchor bores
have now been successfully comple-
ted, even though the refilled material
under the berth causes a consider-
able slow-down during the back-
reaming and pipe pulling operations.

GT Corporation is now looking to
extend the use of their patented her-
metic chambers and the Grundohit
40 to seaports in Eastern and Sou-
thern Europe.

GRUNDOHIT carrying out the pilot bore.



TRACTUELL 10/E 17TRACTUELL 10/E16

or the start of the new millen-
nium TRACTO-TECHNIK are in-
troducing three new develop-
ments:

The range of steerable GRUNDO-
DRILL horizontal boring systems
has been increased by three mo-
dels, namely the GRUNDODRILL
4 S, 8 S and 12 S. Each GRUNDO-
DRILL is equipped with the pro-
ven percussive hammer. The per-
cussive hammer prevents, in most
cases, costly rock drilling, especial-
ly under river crossings, or for lar-
ger bore depths and simplifies the
steerability. The model number re-

lates to the respective
machine thrust power
in tons and is an im-

portant criteria for the achievable
bore length and the maximum pipe
diameter to be installed. The follow-
ing values are guidelines for these
systems: GRUNDODRILL 4 S: 100
m, pipe outer-diameter 200 mm,
for GRUNDODRILL 8 S: 200 m,
315 mm, for GRUNDODRILL 12 S:
350 m, 450 mm.

These new GRUNDODRILLs are
the result of a successful conver-
sion of many customer requests and
demands from jobsite experience.
The new system types are in line
with capacities and operational
comfort of modern and futuristic
orientated bore units. 

The new ‘magazine management’
for drill stems has been smartly sol-
ved. With the press of a button the
gripping arm takes, fully automati-
cally, a single drill stem from the
bottom of the drill stem magazine
and swings it into the bore axis,
where it can be connected. During
the boring phase the gripping arm

introduces three steerable boring
systems

TT

GRUNDODRILL 12 S.

GRUNDODRILL 8 S.

GRUNDODRILL 4 S. GRUNDODRILL 4 S.

newcomers!

automatically grabs the next stem
and holds it in a waiting position.
The operator is therefore able to
fully concentrate on the boring pro-
cess. Changing of the drill stem is
carried out with one swinging
movement. This shortens the drill
stem change time to only a few sec-
onds. Retrieval of the drill stems
back to the magazine is carried out
the same way. Serious thought was
given to the improvement of the
drill stems. The new drill stem has
two important advantages: first of
all, due to special quality proces-
sing the service life has been in-
creased by up to 40%. Secondly,
the quick screw and unscrew drill
stem increases productivity.

Upgraded support cylinders and a
larger undercarriage with steel
tracks, as well as rubber pads im-

prove safety and manoeuvring
characteristics in the field. In cases
of wear and tear, single track pads
can be exchanged at minimal cost.
Also, a new hydraulically operated
anchor bore unit (optional) is atta-
ched to the anchor plate for pla-

cing the earth anchors. These
new concept systems are also
eye catching, due to their de-
sign and low total height.

Newly designed, well-for-
med operator cabins, allow
more freedom of move-
ment for the operator and
all-round vision. Built-in
shock absorbers absorb
any vibration. It is also
easy to check and control

all the functions due to the well ar-
ranged instrument panel (inclu-
ding the Bentonite pressure and
Bentonite flow).

Operating the rigs has also been
simplified. The drive and boring

modes can be car-
ried out with one
joystick, for exam-
ple, the functions
thrust/ pulling and
rotation. Optionally,
the driving mode
can be operated by
remote control. A
switch on the seat
can activate the
break-away system,
as well as the thrust
mode of the rig.
When loosening the
drill stem operating
a foot pedal easily
relieves the Bento-
nite pressure. With
one hand control,
the second hand re-
mains free to operate
the other functions.

GRUNDODRILL 8 S: Drive mode per remote control.

GRUNDODRILL 12 S. The newly designed operator cabin
with more room for manoeuvrability and all-round vision.

The Bentonite high-pressure pump is att-
ached to the rear of the bore rig to pre-
vent pressure losses.

The Bentonite high-pressure
pump, attached to the rear of the
bore rig, has two important advan-
tages:

First of all there is no pressure loss
caused by long hoses between the
mixing system and the bore rig.
Also, there is no need for a large
expensive hydraulic power unit for
the drilling fluid mixing system,
which in turn significantly reduces
the initial investment. 

The installed high quality hydrau-
lics guarantee high efficiency and
low maintenance costs. Last, but
not least, the GRUNDODRILL rigs
have a reputation of being robust
and having long lives, even when
highly stressed.

F
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Application example: producing a house connection.

In this example tne GRUNDO-
STEER has achieved a controlled
bend radius of 27 m.

future is...

The pipe is pulled in with the air hose.

steerable mole

mole
GRUNDOSTEER

The

guided

For more than 30 years, tens of thou-
sands of unguided GRUNDOMAT
soil displacement hammers have
been operational on jobsites in over
50 countries worldwide. Thanks to
the reciprocating chisel head, acting
like a jackhammer, GRUNDOMAT
moles have gained a worldwide re-
putation for their directional stability
for bores Direct on Target. Neverthe-
less, the desire to have a truly steer-
able mole is as old as the mole itself.

The word’s first genuine Guided
Mole was developed as part of the
US GRI (Gas Research Institute) pro-
gram to introduce “trenchless” tech-
nologies for natural gas distribution
networks. With the Guided Mole,
utility crews can create precise un-
derground bores for pipe install-
ations, thus avoiding major ground-
breaking, trenching, excavation, and
restoration activities as with the
more traditional open trench
pipe/cable installation methods. In
the USA, the cost of restoring land-
scapes and pavements alone can ac-
count for up to 75 percent of the cost
of a typical open-trench installation,
stated Renny Norman, GRI Principal
Product Development Manager.

The TRACTO-TECHNIK group of
companies has been chosen by GRI
to continue the development and
commence the manufacturing of
such a Guided Mole, produced and
marketed under the tradename
GRUNDOSTEER® for the inter-
national market.

Similar in principal to a normal soil
displacement hammer, the GRUN-
DOSTEER® is driven only by com-

pressed air and without the need for
fluid assistance. For constant control
of the machine’s position a standard
detection system (Radiodetection or
Digital Control), the sonde is housed
in the front casing. These onboard
transmitter sondes provide pitch
and roll information, whilst above
ground a hand held locating device
tracks the exact lateral and depth
position and the forward progress of
the machine.

Depending on the soil structure the
machine can be steered at a mini-
mum 30 m radius; and has demon-
strated its ability to bore on course
for distances of up to 70 m (200 ft)
minimum.

The steering process is carried out
with a steering hose that also sup-
plies the machine with compressed
air. When any possible deviation
from the given course are noticed,
the operator has the chance to cor-
rect the bore path by rotating the

hose attached to the machine.  This
provides rotation of the machine
body by using a hydraulic tension-
ing unit (named “torquer”) to turn
the machine clock-wise into the re-
quired corrected steering position.

A friction sleeve located behind the
slanted head of the GRUNDO-
STEER® reduces the friction and

eases the rotation of the machine’s
main casing. Launching a GRUN-
DOSTEER® is identical to when
using a normal soil displacement
hammer, with a starting cradle and
launching Grundoscope telescopic
sight for alignment purposes. HD-
PE duct/pipe is pulled in using the
air-hose or by attaching the
duct/pipe to the chisel of the ham-
mer and reversing the machine back
through the bore. 

Main advantages:
• For house connections (laterals)

up to 70 m (200 ft)
• Quick set up and boring times
• No drill stems or bentonite fluid

required
• For use in various soil conditions

(including sand and clay)
• Average bore speed of 10 m/h 

(30 ft/h)
• Current pipe diameter up to 

63 mm

• Detection system Radiodetection
(Slim Sonde) or DCI (Blue Sonde)

• Simple remote control, switches
for forward/back – fast/slow 
operation

• Transportation by car or mini van
possible

• Low basic investment costs
• Patented system (manufactured

under licence from GRI/FMI) 

The operator can always check and alter
the direction of the mole per remote data
transmission.

®
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WWith Prime Drilling GmbH, TRACTO-
TECHNIK has found a competent
partner in the range of horizontal
boring systems from 250 kN to
4000 kN (25 to 400 tons). An agree-
ment has been signed to form a stra-
tegic alliance to open new markets
for both companies. TRACTO-
TECHNIK now has access to a Ger-
man-made range of larger rigs, while
Prime Drilling can rely on the est-
ablished network of long-time inter-
national sales partners, joint market-
ing activities and trade fair part-
icipation.

Thus TRACTO-TECHNIK can now
offer the logical and ideal addition to
the range such as 250 - 500 – 750 -
1500 kN (25 – 50 - 75 - 150 ton) rigs
as well as bentonite mixing and recy-
cling units.

Prime Drilling started their activities
in November 1999 and at present 16
members of staff are producing the
equipment in a plant of 1,500 m2.
However, the founders of the com-
pany are no newcomers in the in-
dustry. They have long been engaged
in designing, producing and selling
HDD equipment.

Punctual delivery and reliable ser-
vice of HDD rigs can be expected. 

TRACTO-TECHNIK
enters the

HDD line of steerable
boring systems

Rig type PD 25 / 18.

Rig type PD 50 / 33.

Rig type PD 150 / 70.

ver the last year contractor
SPEECK from Dortmund
has been using a GRUN-
DOBURST static burst-

lining unit to replace old
mains up to 250 mm (10").

On a recent project in Thalheim
(Saxony/Germany), Messrs Speeck
were invited by the Südsachsen
Gas company to demonstrate their
technical ability on a particular
site. Over a total length of 1,200 m,
the 4" steel gas mains connecting
two separate villages was showing
signs of serious corrosion. The ori-
ginal tender specified open tren-
ching to replace the leaking gas
pipe. However, Messrs SPEECK
listed the number of problems ex-
pected during open trenching, in-
cluding extensive (costly) safety

measures, which would need to be
taken on the busy country road.
Also the nature of the ground
would have required extensive
shoring, which would incur extra
costs. Having checked all para-
meters on the site, Messrs SPEECK
presented an alternative by propo-
sing the use of their GRUNDO-
BURST 400 G  unit. 

The total length of 1,200 m was di-
vided into individual lengths of
100 m each and a by-pass (HD-PE
pipe of 80 mm diameter) was put
into operation. House connections
(laterals) did not exist and repair
clamps were not expected. Within
one week all preparations, inclu-
ding the required operating pits
and the butt-fusion of the SLM
(safety line coated pipes) OD 125 mm
had been finished and the Berst-
lining team of Messrs SPEECK
were called to the site.

The gas main had undergone
slight settlement over the years
and had been installed in slight
bends. This required relatively
short pipe replacement lengths of
100 m. From one pit the replace-
ment was carried out in one direct-
ion first, then the GRUNDOBURST
rig was rotated by 180° and the
next 100 m length was started from
the same pit. Optimal timing, cou-
pled with the experience of the
operating team, led to an extreme-
ly short standstill time of just 30
minutes and an incredible 380 m of
burstlining was achieved on the
first day. 

In a new record time of just
four operating days, a total of

GRUNDOBURST400 G
jobsite report

used for replacing gas pipes

O

The starting pit.

The GRUNDOBURST 400 G
during insertion of the 
(patented) Quicklock rods.

TRACTUELL 10/E
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The installed HD-PE pipe.

1,200 m of steel gas main was re-
placed. Break-down of the time re-
quirements: just 1 hour for thru-
sting the stems through the old
main; 1.5 hours for pipe bursting
and pipe pulling, a total of just 3
hours for a replacement length of
100 m. 

The original tender specifications
had included a total time require-
ment of 4 weeks for this pipe re-
placement project. Thanks to the

GRUNDOBURST 400 G and an ex-
cellent and professional operating
team the complete site with all
auxiliary operations was com-
pleted in just 18 days.

Continued from page 21 - “GRUNDOBURST 400 G used for replacing gas pipes”

he first thing many people think of
when they see the tournament cour-

se in Augusta, Georgia, is perfec-
tion, perfectly trimmed fairways, per-
fectly manicured greens. The beauty
and uncommon perfection of the faci-
lity do not, however, exempt it from
common problems like infrastructure
deterioration. So when the course’s 6-
inch cast iron water lines began to fail,
they needed a contractor that held the
same high standards as they did.

Tri-Star Contractors, Edgefield, South
Carolina has been in the utility pipeli-
ne restoration and replacement busin-
ess for almost 20 years. They have
built their reputation on attention to
detail and meticulousness.  They were
the perfect contractor for the job at
Augusta.  

Richard Berry, President of Tri-Star
Contractors said, “The job was bid as
open cut, but I knew trenchless was
the way to go. This is a beautiful golf
course. Even the most carefully exe-
cuted open cut would be noticeable.”

by Jim Schill (Lime Valley USA) 

pipe bursting in 
Augusta, Georgia Well belowpar for

the course

The course’s on-site plumber had not
been exposed to pipe bursting.  Berry
said, “I bid the job based on pipe bur-
sting. When I told the people at the
course that I planned to replace the
pipe without open cutting they just
laughed.”

Berry even brought a videotape of a
burst he had recently completed. He
said, “It came down to the point that I
gave them a price. I told them that one
way or another I had to replace the
water main. If I’m successful with the
burst, they would have no disruption
whatsoever. If not, they would be no
worse off than they originally antici-
pated. What did they have to lose?”

After some questioning, Berry recei-
ved the go ahead for the project. He
turned to TT Technologies Product

Specialists Eddie Ward and Larry
Gross for their advice.  

The course
Buildings throughout the facility had
been experiencing problems with
water pressure for quite some time.

The 6-inch cast iron water line, which
carried potable water to the Pro Shop
and other buildings on the course
was no longer functioning properly.
Berry said, “The pipe was old. Most
of the line ran underneath the cour-
se’s driving range. Sections of it were
terribly tuberculated and other sec-
tions had just plain deteriorated.”

Upon walking the course, TT’s Eddie
Ward and Larry Gross identified po-
tential problems with a pipe burst,
the biggest being the joint type. To
everyone’s knowledge, these types of
mechanical cast iron joints had never
been pipe burst before. Berry said,
“Eddie and Larry were worried that
the mechanical joints would resist
pipe bursting and build up in front of
the tool. We had no way of knowing
for sure.”

Additionally, the pipe was very shall-
ow in spots, sometimes as little as 20-
inches below the surface. Berry said,
“It was a big concern especially in the
parking lot in front of the Pro Shop at
the end of the driving range.  The lot
had recently been re-surfaced and it
was extremely shallow in that section.
We did not want to put in an unwan-
ted speed bump in their parking lot.”

Finally, the rich clay soil posed a chal-
lenge as well. Berry said, “That tool
was going to have to work hard to get
through that good old Georgia clay.”
The tool they decided to use for bur-
sting the 1,000 feet of water main was
a 8.5-inch diameter Grundocrack Her-
cules pneumatic pipe bursting tool
from TT Technologies.

Teeing off
Before the equipment was brought in,
Berry and his crew needed to est-
ablish the layout of each burst.  Berry
had already determined that the job
would need to be done in sections,
but the position of launch and exit
pits still needed to be determined.  

Berry said, “We knew that some-
where on the driving range was a tee
for a 4-inch line that serviced one side of
the administration area. Unfortunate-
ly when we were doing our locating,
we determined that tee was in the
middle of one of the greens on the
range.” It would take extreme care to
prevent damage to the course. In
order to facilitate the lengths of HD-
PE pipe needed and minimize disrup-
tion, the green would serve as the
launch pit for two bursts.

Tri-Star went to great lengths to ensu-
re that no damage was done to the
driving range, green, parking lot and

any other area at the facility. In order
to protect the area, Berry’s crew
brought a truckload of 3/4-inch
plywood. The entire work area was
decked with plywood to prevent da-
mage from crew members or equip-
ment. In fact, a make shift road of
plywood was laid from the parking
lot to the green with the 4-inch tee.

After laying plywood around the
green, the sod was carefully removed
and excavation began. In order to
keep the site as clean as possible,
Berry’s crew used Pel-bags to contain
the soil.  

Berry explained, “Pel-bags are large
canvas bags with buckle straps which
hold approximately 1 cubic yard of
material each. After the bag is filled, it
can be moved to another location to
minimize disruption. We used the
Pel-bags for storage and to prevent
the soil from ‘contaminating’, so to
speak, the area.”  

The crew dug a launch pit measuring
approximately 40-inches deep by 6-ft
wide by 20-ft long. The long length of
this pit was needed to facilitate bur-
sting in opposite directions.  

Exit pits were dug 650 feet away at
Washington Road and 350 feet away
in front of the Pro Shop. The Washing-
ton Road pit measured 40-inches deep
by 5-ft wide and 10-feet long. The exit
pit in front of the Pro Shop measured
40-inches deep by 6-ft wide by 8-ft
long. That pit was dug in a small flo-
wer garden area abutting a sidewalk.

With launch and exit pits complete,
the bursting equipment was brought
in. 350-ft of 6-inch diameter HD-PE
SDR 11 potable water pipe was fused
together.

A 10-ton Grundowinch from TT Tech-
nologies was secured at the exit pit in

front of the Pro Shop. The winch pro-
vides constant tension and helps guide
the bursting tool through the run.  

The tee shot
The Tri-Star crew positioned the tool
and started the air compressor and
Grundowinch. Berry was not only con-
cerned about the mechanical joints, but
the host pipe’s shallowness worried
him greatly on this portion of the run,
especially since part of the burst ran
directly under a section of stone wall
that separates the tiered tee boxes.  

The tool entered the launch pit and
began moving through the pipe. Ac-
cording to Eddie Ward, the Grun-
docrack Hercules was equipped with
a bladed schnozz (guide head).  Ward
said, “The purpose of the schnozz in
this situation is two-fold.  First, it adds
stability to the tool, helping to main-
tain line and grade. Second, it focuses
point pressure and helps cut through
difficult cast iron.”  It was also hoped
that the blade would help burst the
mechanical joints.

The first few feet of the burst went
fine, until the tool reached the first
mechanical joint. Berry said, “It was
moving along fine, but when it
reached that first joint it stopped.

T
The installation pipe.

Placing the pipe cracker in position.


