
TRACTUELL

TRACTUELL 11/E36

T
R

A
C

T
U

ELL for collection

TT Group of companies

The o
nly ch

oice

for pe
rfect

pipe in
stallat

ion

Edition No. 11 • April 2001

Newsletter from TRACTO-TECHNIK

Your GRUNDOMAT-Partner:

http://www.tracto-technik.de    Internet:

Steerable 
boring systems

Presentation of the new
GRUNDODRILL 10 X 
on pagesn 20 - 21.

Renewal of a spring
water pipeline in
days!

Berstlining in the Alps
with GRUNDOBURST 
on pages 12 - 14.

World record

Steel pipe ramming ND
3000 over 27 m length
with GRUNDORAM auf
on pages 29 - 30

TT Technologies Inc.
2020 East New York St.
USA-Aurora, IL 60504
Tel.: 630-851-8200
Fax: 630-851-8299
www.tttechnologies.com
E-Mail: info@tttechnologies.com

TT UK Ltd
10 Windsor Road
GB-Bedford MK 42 9SU
Tel.: 01234.342.566
Fax: 01234.352.184
www.tt-uk.com
E-Mail: ttuk@compuserve.com

TT Asia Pacific Pty Ltd
31, Demand Avenue, Arundel, Goldcoast, 
Q 4214Queensland, Australia
Tel.: +61 (0) 7 55 614 999
Fax: +61 (0) 7 55 614 900
www.tt-asiapacific.com
E-Mail: info@tt-asiapacific.com

Tracto-Technik
Head office
P.O. Box 40 20
D-57356 Lennestadt
Tel.: (+49) 2723/8080
Fax: (+49) 2723/808189
E-Mail: export@tracto-technik.de

Tracto-Techniques S.a.r.l
Siège Social
B.P. 26, Z.I. de l’Oison
F-76320 St Pierre lès Elbeuf
Tel.: 02.32.96.58.20
Fax: 02.35.81.40.82
www.tracto-techniques.com
E-Mail: info@tracto-techniques.com

bed, thus allowing the air that was
trapped in the pipe to escape at the
back end where a steel flange was
bolted to the pipe and a small air
exhaust pipe would allow the air
trapped in the 315mm PE pipe to
escape in a controlled manner.
Once connections were made and
the installation of the pipe was
commenced, the steel flange on the
back end of the PE pipe was re-
moved, thus allowing the pipe to
slowly flood and fill with sea
water.

The pipe was finally installed to
the satisfaction of the client, being
Cynero, the main contractor, NE

Joint Venture and Atlas Pantou
and T T Cyprus along with their
contracting arm, Underground
Technologies (Cyprus) Limited.

The success of the above undersea
project will present more opportu-
nities on the island of Cyprus for
the increased use of Trenchless
Technology.

By using the GRUNDODRILL
H.D.D. trenchless methods, huge
savings were achieved on material
and social costs, not to mention the
benefits to the sea life and the
ecological impact. 

continued from page 31 - “The underground world of trenchless technology”

The 315 mm pipe crossing the existing
pipe of which was connected at a later
stage.

The PE pipe and the backreamer have
been cleaned and the installation is 
complete.

The Grundodrill 12G being used for slip 
lining the new PE pipe inside an existing
concrete water pipe.
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DDear readers,

how time flies, three years have passed since BAUMA 1998!
Now it is time again: from April 2nd to 8th, 2001, the
BAUMA will take place in Munich. As the world’s largest
contruction fair, the BAUMA is the major exhibition for TT
and a barometer for the whole trade. 
On almost 700 m2  TT will present a whole range of inno-
vative products: steerable boring systems, mixing units,
HDD calculation software, pipe bursting machines and
much more is to be seen on the TT Group stand 1209/3
at Bauma 2001 in the outdoor area of Fair Munich.

This issue of Tractuell features the new steerable boring
system GRUNDODRILL 10X and various reports on im-
pressive applications carried out with different trenchless
techniques such as horizontal directional drilling, pipe
bursting and steel pipe ramming. Throughout the whole
newsletter you’ll find a small logo which indicates that the
relevant machine will be shown at BAUMA 2001.

Last but not least, the winners of the EXCELL 2000 bore
prize are presented. The spectacular winning projects
prove that trenchless technologies are the future of pipe and
cable installation. If you are carrying out an interesting
HDD    project, don’t hesitate to take part in the EXCELL
2002 international competition. You’ll find more details
about the conditions of participation and the application
papers on page 19.

Hopefully, this Tractuell will make you curious about what
to expect from TT, especially at BAUMA 2001 in Munich. 
Look forward to seeing you there!

Yours sincerely
Wolfgang Schmidt
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The new GRUNDODRILL 10 X will be pre-
sented at BAUMA 2001 in Munich. More de-
tails and technichal data on   

Presentation of the new 
GRUNDODRILL 10 X
at BAUMA 2001

Installation with 
GRUNDOSTEER

Thanks to the GRUNDOSTEER
guided mole a castle chapel has
a new heating system.

Pages 4 - 5

Pages 11 - 13

Pages 6 - 7

Pages 8 - 10

Renewal of a spring
water pipeline in
only 2 days!
In a natural preservation area
in the region of Zug (Switzer-
land) a spring water pipeline
(PE-HD ND 140) needed to be
replaced urgently due to lea-
king socket connections over a
length of 232 m..

World record
ramming 

Risky projects do not attract
many contractors, but the
Middle Creek Mining Corpora-
tion raises the bar

Pages 17 - 18

Winners of the
EXCELL 2000
bore prize 

You’ll find more details on the in-
ternational competition and the
winning projects on 

GRUNDODRILL
20 S undercrossing
the Donau

The specialists of WMZ solved a
difficult boring task in the Bava-
rian town of Lauingen with the
GRUNDODRILL 20 S.

Pages 20 - 29
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Bore rig

Length x width x height: 6.080 x 1.610 x 2.100 mm
Weight incl. 144 m drill stems: 7.000 kg
Inclination angle: 10 - 18 °
Max. pull back: 100 kN   (or 125)
Max. thrust: 100 kN
No. of strokes: 0 - 1000 min-1
Max. torque: 3.000 Nm  (or 4.000)
Max. spindle speed: 170 U/min
Ø pilot bore:  80 mm
Ø drill stem 54 mm
Drill stem length: 3000 mm
Max. upsizing Ø: ≤ 450 mm
Max. pipe OD Ø: ≤ 355 mm
Max. bore length: ≤ 250 mm

incorporated hydraulic drive

Max. engine power at 3000 min-1: 55 kW
Diesel tank: 130 l
Starter: 12 V
Max. hydraulic pressure: 300 bar
Oil capacity approx.: 220 l
Sound pressure level (operation mode Lpa): 80 dB(A)
Sound power level (Lwa): 98 dB(A)

GRUNDODRILL 10 X
sets new standards

The Grundodrill 10 X is a succesful
combination of various requests
arising from practical boring expe-
riences and requirements. Grundo-
drill 10 X convinces with it’s ro-
bust and compact design for high
loads and a long life. It’s capacities
and operating comfort are way

ahead of its time, due to the fact
that almost all pipe materials from
HDPE pipes to steel pipes with ce-
ment sleeves, depending on the
type of soil in diameters of 355
mm and bore lengths of 250 m,
can be installed with this bore
unit.

Apart from the thrust and force
of 100 kN (or 125 kN), the relative-
ly high    torque and the capacity
of the       drilling fluid, the unique
percussive hammer can be swit-
ched on additionally, which can
insert    additional ramming ener-
gy of 28 t with 1000 strokes/minu-
te and  therefore guarantees a
succesful pilot bore and safe steer-
ing, even in stoney grounds. 

The semi-automatic drill rod ma-
gazine and the greasing system en-
sure the exchanging of drill rods
very quickly and smoothly, with-
out any time loss in connection
with the bore time.

The drill rod, specially patented for
the rotation-percussive-bore sys-
tem withstands the highest thrust
and pressure strains. The Grundo-
drill 10 X stands extremely secure
during the pipe installation. The
swivable operating station is fitted
with an ergonomic, comfortable
operator seat. The easy to survey
controls ensure safe monitoring
and control of all functions. The re-
movable remote control steers all
functions for the bore mode as well
as the driving mode. The easy to
survey layout of the hose and ca-
bles with metric connections addi-
tionally make the Grundodrill X
extremely easy to maintain.

Presented at BAUMA 2001, April
2nd - 8th, 2001, on the TT stand -
outdoor area - Block 1209/3.

S T E E R A B L E  
B O R I N G S Y S T E M S

E X H I B I T I O N

This is it! The world’s largest construction fair BAUMA 2001 is taking
place again in Munich from April 2nd -  8th, 2001.

On almost 700 m2 TT presents a whole range of innovative products:
steerable boring systems, mixing units, HDD calculation software, pipe
bursting machines and much more is to be seen on the
TRACTO-TECHNIK stand 1209/3 in the outdoor area.

Don’t miss BAUMA 2001, we look forward to seing you there!

Don’t miss it!
BAUMA 2001,
Fair Munich,
April 2nd - 8th,
TT-stand1209/3
outdoor area



crossing the Donau using a ho-
rizontal boring method with
drilling fluid, in which 3 HDPE
protection pipes, OD 250, OD 180
and OD 160 could be installed in a
bundle over a length of 140 m. This
special proposal saved total costs
of DM 100.000 for the erection of a
makeshift bridge and wrapping
the pipes.

WMZ, who have only recently
been established (April 2000),
work with the proven Grundodrill
20S, manufactured by TT. Their
bore team consists of true experts
with immense experience and the
relevant technical know-how. The
Grundodrill rigs gain their power
from four different power sources:
push and thrust power, torque,
fluid power and the unique impact
hammer, which allows for boring
and     steering in difficult ground.
This dynamic hammer enables
penetration in soils where similar
systems are pushed to their limits.
Maybe this was the reason that
there were no further competitors
to try their luck on this jobsite.

After finalising details with WMZ,
the bore path was determined with
the contractors and permission for
the bore was obtained from the
shipping authorities.

WMZ used their own internal geo-
logist to examine the soil in the
planned bore path. The three

company executives, Messrs
Wurm, Miklikowski and Zintz

were unanimous: "We always
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S T E E R A B L E  
B O R I N G S Y S T E M S

ber allowing the new fluid to be
mixed again in the first chamber.
This ensures a continual bore with-
out any interruptions.
Furthermore, it is possible to adapt
the drilling fluid to suit varying
soil conditions. The water was sup-
plied via a water-hydrant, al-

though it would have also been
possible to use the river water after
filtering it.

WMZ emphasise the value of short
set-up times and avoiding down
time. Mr. Wurm, head of the job-
site said: "Our unit is ready for
operation within 15 minutes. The
new mixing system, with it’s
double chamber system also redu-
ces the total bore times." Automa-
tic drill stem greasing also saves

the necessity for another worker
and avoids any disturbance.

According to Mr. Zintz you will
have optimal boring conditions if
you can achieve about 20-30% dis-
charging during rinsing with
drilling fluid. A small vacuum sy-
stem was set-up on a trailer close
to the entry pit, to suck up the
used Bentonite. The trailer could
easily be towed by car to the waste
ground when full. 

A Digitrak detection system was
used for locating the bore head,
which was not so easy on the
Donau river. Continuou shipping
traffic made it impossible to tie a
rope      across the      river, which
would have made locating by ro-

wing boat/
dinghy easier
against the
strong river
current. The
motor boat
used meant
that location
was extre-
mely difficult,
but not im-
possible.

After 60 m
the bore head
reached an
unsurmount-
able layer of
flintstone. The
bore head was
pulled back
and replaced
with a roller
chisel without
a mud motor.
After boring
through the 6
m wide flint-
stone layer
the remainder
of the bore
was carried
out with the
regular bore
head. During

the course of the bore the impact
hammer was used, especially for
steering in the stony layers of gro-
und. The Grundodrill operator Mr.
Miklikowski used a trick to sur-
pass any difficulties: "When stee-
ring I navigate at 12 o’clock. By
oscillating the drill stems between 11
o’clock and 1 o’clock the steering
becomes easier."
In the end this didn’t help at all, as
the bore head had encountered
back-fill material on the other side

of the river when surfacing - prob-
ably some concrete plates - so that
the pilot bore had to be inter-
rupted and restarted at a position
some 10 m further away. This time
with success. The pilot bore was
completed after 5 hours. The
Bentonite consumption was 15 m3.

More bores with a backreamer to
upsize the borehole were then re-
quired:

The first pre-reaming with a
300 mm reamer took 9 hours to
complete using 40 m3 of Bentonite.
The second pre-reaming with a
500 mm reamer took 8 hours,
using 60 m3 and the third one with
a 640 mm reamer took 14 hours to
complete using 90 m3 Bentonite.

On the sixth day of boring the 640
mm backreamer was pulled
through again and then the
bundle of HDPE protection pipes,
consisting of 250mm, 180mm and
160mm pipes were installed. The
250mm protection pipe will be
used for a 180 mm drinking water
pipe, the 180 mm protection pipe
for a 125 mm sewage pipe and the
160 mm protection pipe for a
power cable. Duration of the in-
stallation: 6 hours, Bentonite con-
sumption: 60 m3.

The bore was completed to the
entire satisfaction of all parties in-
volved after 10 working days.

Once again, as this jobsite showed,
good planning, the right bore
equipment, especially a powerful
boring and mixing system, as well
as an experienced bore team, can
increase productivity and profit
immensely.

The pipes were installed after 6 hours.

The bore head reaches the target on the other side of the river.

Detecting the bore head on the Donau
river with a motor boat..

The horizontal boring specialists
WMZ had an interesting but diffi-
cult boring problem to solve in the
Bavarian town of Lauingen. 
In connection with the total demo-
lition and re-construction work
on a bridge over the river Donau,
the contractors planned to fasten
the    supply cables to a makeshift
bridge during the construction
phase.

After surveying the job descrip-
tion, WMZ submitted a special
proposal to the gas and water
works in Lauingen for under-

carry out soil examinations our-
selves before each bore, to be able
to judge possible risks and mini-
mise them."

In this case radar measurements
and two ground examinations
were carried out. The ground
examination result showed that
quaternary gravel initially and
later tertiary marly ground were to
be expected in the bore path area.
As expected the ground was de-
fined as difficult to bore through,
but not impossible.

The bore depth underneath the
total width of the river was 8 m.
Sufficient cover was given (3 m)
below the river bed. The bore
length was precisely 138 m.

The Grundodrill 20 S rig was
set up approximately 40 m away
from the Donau river bank. The
surroundings did not allow a
closer set-up, therefore the bore
head had to be driven in with a re-
latively high inclination angle of 30
(in order to reach the necessary
installation depth after 50m).

The drilling fluid was mixed with
the mixing unit installed on the
truck. A total of 40 kg Bentonite
per m3 was used.

The mixing system, type MA 06
has a double chamber system, each
chamber holding 3000 l. When the
fluid is used up in one chamber,
then the fluid is automatically
pumped out of the second cham-

Undercrossing
the river Donau

GRUNDODRILL 20 S  in operation.

WMZ specialists
install large pipe

bundle under
the Donau

This machine 
is presented at:

bauma 2001
Munich, April 2-8
TT-stand 1209/3
- outdoor area -
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1673

Installation with 

Thanks to the GRUNDOSTEER 
guided mole a castle chapel 

has a new heating system

In 1673 The castle owner Johann
Adolph Fürstenberg laid the first
stone of the Hunter's castle
Adolphsburg in the Northrine
Westfalian village of Oberhun-
dem/Germany. From 1835 onwards
the castle was only used occasio-
nally for visits from the Fürstenberg
family members. The castle rapidly
started to decay until the start of
the nineties, when it was converted
into a private apartment complex.

A jewel of the castle is the unique
baroque castle chapel, situated in
the north wing, which has now
been awoken from it's 300 year
slumber. The original castle owner
ordered the famous artist and pain-
ter Calor Paerna to create the cei-
ling structure, the large centre fres-
co as well as numerous paintings,
which have been integrated emble-
matically into the side walls. The
art work has been assessed to be ex-
tremely      valuable.

It was the private initiative of the
Kroeger family, who have been
living in the castle for years, assis-
ted by the authorities for historical
monuments, to now - after 300
years - carry out the necessary
work to preserve the chapel for
posterity. It was necessary to carry
out fundamental ground sanita-
tions, including the installation of a
ground heater. The plans for this
almost fell through, due to high
costs, because the required water
pipeline had to be installed across
the castle yards up to the north
wing.

The GRUNDOSTEER from TT
made it possible to install a new
water pipe ND 32 over a total
length of over 40 m without cau-
sing any damage to the floor or in-

convenience to the inhabitants. The
safety of a steer-  able bore was ne-
cessary due to the supply and
waste lines crossing the bore path. 

GRUNDOSTEER is the first com-
pressed air operated steerable mole,
which can be located and if ne-
cessary be corrected. It works with-
out use of drill stems and drilling
fluid. Depending on the ground
conditions lengths of up to 70m and
a bending radius of 27 m can be

gu
id

ed
 m

o
le

Arrival in the target area. The steering
head is in view.

A P P L I C A T I O N

GRUNDOSTEER

Aligning the steerable mole towards the
target.

Depending on the
ground conditions
bore lengths up to
70 m and a bending
radius up to 27 m
can be achieved.

This machine 
is presented at:

bauma 2001
Munich, April 2-8
TT-stand 1209/3
- outdoor area -
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GRUNDOBURST
in the Alps

Spring water pipeline 
renewed in Tracto-Technik’s static Grundo-

burst system is applied in ac-
cordance with the Berstlining
method.  When instal l ing the
new pipe the old pipe is dest-
royed and pushed aside into
the surrounding soil. The new
pipe can even be one or two
nominal sizes larger than the
old pipe.

The renewal of  leaking gas,
drinking water and old sewage
pipes are interesting types of
applications. Jobsites with va-
rious diff iculty grades have
been carried out in the past.

Even extreme cases are not  a
problem. In this  application
area pipes on slopes with a gra-
dient of  36° and integrated
bends have been replaced, buil-
dings have been crossed under
as well  as  motorways,  repla-

2 days
The restoration of the chapel and
it's paintings, as well as of the
damaged relief and stucco work
will still take some time yet.

TRACTUELL 11/E10

achieved. This way, it is easy to
avoid obstacles, such as those men-
tioned above. GRUNDOSTEER is
almost ready for use immediately.

The machine is started just like a
normal soil displacement hammer,
and can be altered in height and di-
rection. The target area is aimed at
with the aiming equipment. The
machine can be continually checked
in height and direction during the
bore. In case of any deviations or
necessary alterations, the direction
can be altered by turning the speci-
al compressed air hose, until the
steering head is pointing in the
right direction. This is carried out
with the hydraulic torquer, which
transfers torque on to the special
compressed air hose. The machine,
situated in a sleeve, can now be
easily rotated, with minimal casing
friction.

Back to the jobsite: a starting pit
was dug directly in front of the
castle wall close to the main
connection and a target pit was dug
as close as possible to the chapel.
The high amount of ground water
required permanent dewatering.
After aligning the machine to the

Pulling in the pipe. A PE-pipe puller con-
nects the compressed air hose (yellow) 
directly to the pipe (black)

target the GRUNDOSTEER was
started at 10.00 hrs. At 14.00 hrs it
had reached the target with no pro-
blems at all. At 15.00 hrs the pipe
had already been pulled in and all
installation measures had been
completed. The house connections
are to be done at a later date.

Steering the mole via the compressed air
hose with the torquer.

continued from page 9 - “Installation with GRUNDOSTEER”

E X H I B I T I O N

In January 2001 TT Technologies took part in the UCT, Hous-
ton/Texas presenting the whole range of TT underground
machinery: soil displacement hammers, pipe rammers pipe
bursting equipment and steerable boring systems. 
At UCT the GRUNDODRILL 10X was presented to a large
public for the first time. In Europe the 10X is to be seen at
Bauma 2001 in Munich.

Spotlight: UCTTT Technolgies
at the USA’s
largest under-
ground con-
struction fair
UCT

A P P L I C A T I O N
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cing cast iron pipes with inte-
grated ductile clamps or even
ductile pipe sections.

The jobsite describeb here was
in Switzerland and it brought
up several  discontinuances.
The focal  point  of  this  report
was a spring water pipeline
(HDPE OD 140) in a natural re-
servation area in the region of
Zug (Switzerland), which nee-
ded to be replaced urgently,
due to leaking socket connec-
tions over a length of 232 m.

It was forbidden to work with
heavy construction machines in
this  area.  Only with special
permission, which was granted
for the month of October, and
after mowing the fields with a
very gentle and most impor-
tantly, trenchless method, the
diff icult  venture could  take
place. After a few competitors
had been put off  the jobsite ,
due to the muddy ground on a
plateau 1100 m high, the com-
pany Brunschwiler  AG from
Sirnach decided to use the
GRUNDOBURST 400G.

Characterist ic  for  this  stat ic
Berstlining method is the fact
that it is started out of a small
pit (3,00 x 1,00 m) and the new
pipe is pulled in by a drill rod
and static  thrust  power.  The
thrust power of up to 40 tons
cuts or bursts the old pipe and
pushes the particles aside si-
multaneously with it’s special
expander head and then pulls
in the new pipe, which can be
up to 2 nominal  sizes larger
than the old pipe. In this pari-
cular case the old pipe had to
be cut into 4 strips with a spe-
cial blade, to enable the instal-
lation of the new pipe of equal
diameter.

In preparation of the actual in-
stallation, the job was split up
into three sections (85,  82,  65
m),  the new pipes were pre-
welded and laid out ready for
instal lat ion and the machine
and pits  were prepared (see
principle sketch).

After making all necessary pre-
parations nothing could stand
in the way of  the actual  pipe
replacement. The winter wea-
ther conditions,  which set
in during the previous night,

proved to be a problem. The
jobsite was started under about
30 cm of fresh,  wet snow and
the pits were therefore full of
water. After pumping the pits
empty the jobsite commenced,
despite heavy, continuing sno-
wfall. In pit no. 1 the machine
itself was set up and ready to
start  after  a  set-up t ime of
30 minutes,  so that  after  40
minutes the drill rods were

A P P L I C A T I O N

                            

        

    

                  

The site setting up.

The GRUNDOBURST rig is launched
from the starting pit.

TRACTUELL 11/E 13

pulled in and the new pipe
connected and   installed. The
first section of 82 m was there-
fore already completed after 2,5
hours.

After turning the unit in pit 1
the replacement of the difficult
65 m section with a slope gradi-
ent  of  approx.  25 -  30° could
commence. For methodical tech-
nical reasons you have to pull in
and burst from above downwards
on slopes.  The laid-out pipes
therefore had to be placed in
front of  pit  no.  2  and,  due to
the slope, had to be secured ad-

dit ionally with steel  cables,
which lead to problems when
connecting the pipes to the drill
rods. Even so, the total section
was completed after  approx.
3,5 hours ( including set-up,
pushing in of  dri l l  rods,  con-
necting and bursting)

On the following working day the
unit was switched over to machine
pit no. 2 and the final, 85 m long
section was carried out in the same
manner as before: 30 minutes set-
up time, 45 minutes for thusting
the drill rods, 15 minutes for
connection of the new pipes, 45
minutes for cutting and installati-
on, 15 minutes for stripping down
the machine and loading. At about
midday the connection of the new
pipe line was started, so that the
complete jobsite was carried out
after 5 working days, despite the
terrible conditions, such as the
hanging slope, muddy ground and
therefore difficult conditions for
heavy bore rigs and the winter
conditions.

The first section of 82 m 
was already completed 
after 2,5 hours

continued from page 11 - “Spring water pieöine renewed in 2 days!”

This machine 
is presented at:

bauma 2001
Munich, April 2-8
TT-stand 1209/3
- outdoor area -
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by Jim Schill, Lime Valley, USA

Pipe bursting saves
time, trees 
and money

Water.” The water reclamation
plant was the first one built in the
United States and dates back to
1959. The facility is able to pro-
duce two million gallons of re-
cycled water per day. 

One million gallons of that re-
claimed water is used to maintain
several lakes operated by Padre
Dam and irrigate landscaping in
area parks. The other million
gallons is sold to various commer-
cial and governmental agencies
with irrigational needs. The water
is safe for body contact, but it is
not treated to potable water stan-
dards. The failed trunk line in
Santee feeds directly to the plant.

In addition to the water reclama-
tion facility, the PDMWD provides
water and wastewater services to
an 85-square-mile area of eastern
San Diego County. The service
area population totals 134,600,
70,000 of which live in the city of
Santee. While still a public agency,
local city and county officials do
not govern the PDMWD. 

Naturally, when a large-scale reha-
bilitation or replacement project
occurs, members of the PDMWD
work to provide an economically
and environmentally sound solu-
tion to the problem. The location
and nature of this sewer line repla-
cement project gave the PDMWD
the opportunity to use pipe burst-
ing for the first time in its district.

Having never bid a bursting job
before, Rymer needed to do some
research. He said, "When we first
started, that was our biggest con-

Hydrogen sulfide gas is one of con-
crete’s biggest enemies. Over time,
the build up of that gas can destroy
an RCP sewer line. The problem
occurs more commonly in the
warm, dry climates of the Sout-
hwestern and Western United Sta-
tes. That was the exact situation
that the Padre Dam Municipal
Water District faced recently in the
City of Santee, CA.

The district’s existing 21-inch RCP
sewer trunk line deteriorated to the
point were officials decided it was
time to replace it. Padre Dam Assi-
stant Engineer Pat Rymer explai-
ned, "This particular section was
part of the backbone of the system
and was installed in 1958. In 1999
we actually had a collapse of that
pipeline. That prompted us to go
ahead and expedite the replace-
ment project.”

Once the decision was made to re-
place the 3,900-ft sewer line, how
to replace the line was the next
issue. After considering the op-
tions, the district decided to specify
pipe bursting in the bid. ARB Con-
structors, Lake Forest, CA was
awarded the bid. Using a Grun-
docrack pneumatic bursting tool
from TT, ARB would attempt to re-
place the failing 21-inch pipe with
28-inch O.D. SDR 19 HDPE with an
I.D. of approximately 25 inches.

The Padre Dam Municipal Water
District (PDMWD) is probably best
known for its water recycling fa-
cility. From their youth, many
people may remember the educa-
tional film about, "
The Town that Launders Its

cern; how are we going to spec
this? But we have a very active
inter-agency group that works on
design specifications and para-
meters. They were able to find a
similar spec and ‘massage’ it a little
to fit our situation. We also utilized
information from the web, manu-
facturers and other entities to build
the final project bid.”

According to ARB Division Mana-
ger Dave Arthurs, the scope of bur-
sting was increased with a little
convincing. He said, "The original
outline called for approximately
half of the job to be completed
through pipe bursting and the
other half through traditional open
cut. We looked at the project close-
ly and realized we could complete
the entire 3,900 feet through pipe
bursting and save everyone a lot of
headaches.”

Rymer said, "The downstream por-
tion was earmarked for bursting,
but the upstream portion was let as
open cut. Dave recommended
bursting for the entire project and
we were glad he did. It really made
a difference in restoration and
paving costs.”

If completed as an open cut project,
over 50 mature pine trees would
have had to have been replaced.
According to Rymer, some trees
had trunk diameters in excess of
12-inches. 
To complicate matters further, neit-
her Padre Dam nor the city of San-
tee owned the trees. A residence
association that maintained a com-
plex of condominiums along the
replacement route owned the trees.
As it turned out, through pipe
bursting, only two trees needed to
be replaced. 

One of the most significant aspects
of the Padre Dam bursting project
was the complex bypass system put
in place by ARB. Arthurs said, "We
received flow statistics from Pat at
Padre Dam. With approximately 75
service laterals, we knew the by-
pass would be substantial.”

The project was divided up into
four sections with each section
averaging 800 feet. The ARB crew
used 10-inch HDPE and massive
10-inch diameter pumps for the
main bypass. It took approximately
one week to set up an 800-ft section
of bypass. 
Pipe Bursting Specialist Rick Mel-
vin from TT Technologies provided
technical support on the project. He
said, "This was the most sophistica-
ted bypass I’ve ever seen. Services
were individually pumped with
very quiet electric pumps. 

The entire system was monitored
24 hours a day until each section of
bursting was complete. The bypass
was designed to handle in excess of
2 million gallons per day. That’s
amazing!”

Each 800-ft section of the project
was sub-sectioned into two or
three runs of several hundred feet
each. The ARB crew used an Grun-
docrack 450 mm (18") Goliath from
TT with a 800 mm (32-inch) O.D.
rear expander. To provide the nee-
ded pulling tension a 20-ton Grun-
dowinch was also used. According
to Melvin, the Grundowinch play-
ed a key role. Melvin said, "The
Grundowinch provides constant
tension at 
variable speeds. It guides the tool
through the host pipe while com-
pensating for changes in speed.
This prevents slack from

If completed 
as an open cut
project, over 
50 mature pine
trees would have
had to have been
replaced
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Risky or experimental projects do
not attract many contractors. 
However, like any other endeavor,
there are those who are confident
enough in their abilities and their
equipment to take on difficult, chal-
lenging or even impossible projects.
These are the contractors and pro-
jects that push the envelope of
equipment and technology perfor-
mance, and provide valuable infor-
mation to equipment manufac-
turers, engineers and the general
construction population. Middle
Creek Mining Corporation in Pea-
body (USA) is one such contractor
that recently wowed the under-
ground construction industry with
a pair of world record setting pipe
rams.

Middle Creek Mining President
Frank Oursler is no stranger to dif-
ficult jobs. He has seen his fair
share of challenging soil conditions,
complicated projects and difficult
working situations. But the two
giant casing installations near El
Dorado, KS, not only pushed the
limits of his pipe ramming equip-
ment, they set new standards by
which all other large diameter pipe
rams are measured. 

Oursler said, ”We were approached
by the city of El Dorado to provide
suggestions on the installation of
two large-diameter casings under
the Burlington Northern/Santa Fe
railroad right-of-way. The casings
were 3,000mm in diameter and
3,500mm in diameter. We have been
pipe ramming for several years, and
I suggested that method as an opti-
on to the city engineers. They even-
tually accepted it.”

To complete the amazing task, Ours-
ler teamed the world’s largest pipe
rammer, Grundoram Taurus 600
mm from TT to be used with a Bor-It
Mfg split auger boring machine. 

Pipe ramming has been around as
long as pneumatic piercing tools.
Adapting a piercing tool to install   a
small-diameter casing in the    gro-
und is not a difficult task. The diffi-

culty or challenge in pipe   ramming
comes with large-diameter casing
installation. According to Mike
Schwager, Pipe Ramming Specialist
from TT, before the Middle Creek
project, pipe ramming was just be-
ginning to tackle some very large
diameters.

He said, ”I’ve worked on a couple
of 1.820mm diameter ram jobs in
the last few years. We fully ex-
pected the next leap in diameter to
be around 2.000mm. I don’t think
anyone saw 3.000mm and 3.500mm
installations occurring so soon. The
pneumatic rammers to complete
that type of project are out there,
but a lot of it has to do with a con-
tractor like Middle Creek having
the fortitude to attempt it.”

For the El Dorado jobs, Oursler
chose Permalok steel casings, a US
steel pipe not requiring steel pipe
welding. Often times during a ram-
ming or a jack and bore project,
welding casing segments can take
many hours of production time,
while Permalok casings employ a
simple mechanical press fit design
that provides a strong, quick
connection between casings as an
alternative to welding. 

Between 100 and 120 trains travel
the Burlington Northern/Santa Fe
mainline through El Dorado each
day. Expansion of the local golf
course and hiking and biking
trails in the area necessitated an
easy and safe way to cross from
one side of the tracks to the
other. With the extreme amount
of train traffic, safety alone
precluded an above-ground

crossing. Large-diameter casings
under the tracks were the best solu-
tion.

The first ram created what became
known as the south tunnel. Five 7m
segments of Permalok casing were
delivered to the job site. 

When rammed in place, these seg-
ments would create a safe and sta-
ble 22 m long tunnel below the
tracks. 

The second pipe ram took place ap-
proximately 450m north of the first
one. This ram was even larger;
3.500mm in diameter covering 32m.
In addition to providing golf course
patrons and area recreationalists
safe passage under the rail line, this
tunnel would provide a crossing for
two utility mains. New 200mm
water and sewer lines were to be
installed along the bottom of the
casing. Concrete flooring would
protect the mains and provide a flat
surface for travelers. The stage was
set for two world record rams.

After receiving all the necessary
equipment and materials, Middle-
creek’s crew, led by Project Super-

intendent LaRue Nolen,
set up and began

Sensational ramming of 
a steel pipe OD 3000
over 27 m length

World Record 
Ramming
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Over the course of several weeks,
the ARB crew tackled the 3,900-ft
project bursting lengths from 300
to 600 feet. Bursting times varied
between two and five hours. After
a section of bursting was complete,
the ARB crew tied services into the
new line using standard saddle-Ts
with steel clamps. The bypass sys-
tem was then dismantled and
moved to the next section of bur-
sting.

The Padre Dam pipe bursting pro-
ject generated much interest
throughout the surrounding com-
munities. Rymer said, "I’m sure its
difficult for the trenchless industry
to break into the public sector be-
cause everything is generally so
conservative. For this particular
project, however, there were nu-
merous public agencies that want-
ed to know more about our burs-
ting project. Many came to see it
first-hand. This was one of the first
large diameter bursting projects to

developing in the line and helps
the bursting go smoothly. This is
very important with debris in the
host pipe. We discovered a lot of
debris in the 21-inch reinforced
concrete pipe. For pipe bursting to
be successful, most of the debris
needed to be removed. Anywhere
from 5 to 10 yards of debris was re-
moved from each section of pipe
before bursting. Much of the debris
was aggregate and rubble from the
deteriorated crown of the pipe.”

Another key to the success of the
Padre Dam project was the use of
bentonite lubrication during each
burst. ARB employed two Grundo-
mudd Bentonite mixing and deli-
very systems to produce the neces-
sary mixture and amount of bento-
nite slurry to overcome friction
and cobble soil conditions. A 300-
gallon model was used to mix the
slurry and a 500-gallon model was
used to deliver the mixture to the
burst site.

happen in this area, and it really
generated a lot of interest and
excitement.”

According to Rymer, because the
PDMWD has now completed its
first bursting project, letting future
bursting projects will be easier
because the capabilities and bene-
fits of pipe bursting are better
known. Rymer said, "On this job
we saved trees, paper work and
money, not to mention paving.
Paving is a very big deal. We had
to do some paving launch and
receiving pits areas, but it was just
a fraction of what we were looking
at for open trenching.

With the age of our system and the
types of pipe we have here, pipe
rehab projects are an ongoing issue
with us. Bursting is going to get
the same consideration as other
methods, if not more, for any
future rehab projects we have.”

continued from page 15 - “Pipe bursting saves time, tress and money”
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The year 2000 has seen the 2nd
EXCELL bore prize competition on
directional drilling sites, which
have been brought to the attention
of an international jury. The EX-
CELL competition has been laun-
ched in memory of the late Paul
Schmidt, founder of the German
TRACTO-TECHNIK company. 

The competition is open to all con-
tractors in the directional drilling
industry, not only TT customers,
whereby the main emphasis is on
sites, generally promoting the idea
of HDD horizontal directional dril-
ling. From the projects received, pri-
zes have been allocated by the jury.

Participating in the competition
means displaying the contractor’s
role in the directional drilling
industry, while creating a basis for
the general international accep-
tance of this technique.

All contractors, as well as consult-
ing companies involved in direc-
tional drilling may participate.
Each year 3 prizes will be alloca-
ted, the winner of the first price to
receive DM 10,000 in cash. During
the FAGEBO on January 26th, 2001
(conference on directional dril-
ling), the winners had the chance
to present their projects to a mixed
audience of almost 450 attendees
(utility companies and contrac-
tors).
The international jury comprises of
Prof. Dipl. Ing Joachim Lenz (Tech-
nical University of Oldenburg/
Germany); Dipl. Ing. Rolf Köhler
(Honorable member of the Pipe In-

stallation Guild/Germany); Ian
Clark (Editor of NoDig Internatio-
nal/ UK; Dipl. Ing. Helmut Hen-
schel (Chief Editor of TIS/ Ger-
many) and Wolfgang Poßögel (Di-
rectional Drilling Contractor/ Ger-
many). All projects received have
undergone an analysis and a
points-system has been set up to
evaluate the different aspects of
directional drilling.

For the year 2000 EXCELL com-
petition the jury has awarded the
following prices:

1st prize
Contractor KMS for their 260 m
bore installing a 560 mm (22") pipe
2nd prize
Contractor DARI for installing a
355mm (14") pipe over 168 m
3rd prize 
(unfortunately without photos)
Contractor Thellmann installing a
multiduct pipe over 229 m

The application forms for the
next EXCELL 2002 competition
can be obtained directly from the
organisor. 

The projects to be presented at the
next FAGEBO conference on direc-
tional drilling in January 2002. The
projects described should be well
documented with prints - bore
profiles - photos - video (if availa-
ble) and should by typical for the
HDD industry. They should be
educational so that utility compa-
nies understand the potential and
possibilities of HDD operations
while giving other contractors va-
luable information about site ex-
ploration - preparation - execution.

MK HOFFE Organisationsbüro
P.O.Box 1445
57379 Schmallenberg, Germany
Phone: +49 2971 87088 
Fax:      +49 2971 87043 
E-mail: hoffe@mkhoffe.de

The winners are...

ramming. At the start of the first
ram a 500mm pneumatic ramming
tool was used, but slow progress
and other difficulties prompted a
change of tools. Mike Schwager
was contacted,  and the Grundor-
am Taurus 600mm was brought in
to continue ramming.

Schwager said, ”The initial tool
configuration of segmented ram
cones could not stand up to the
amount of stress placed on it. Mike
Argent at Permalok was able to fa-
bricate a 3.000m pipe adapter that
resembled an inverted bell. This
configuration proved much more
successful. With large diameters
like this, it’s a learning experience.
Everyone gained valuable know-
ledge.”

Ramming continued at a much
greater pace. The Grundoram
Taurus rammed an average of six
feet per hour at the start of the job
despite being operated at less than
full power. Jacking cylinders and a
frame were used to support the
pipe and put an addition 95 ton of
push force against the back of the
fabricated pipe adapter. After each
segment was rammed in, mini ex-
cavators were used to clean out the
spoil. Finally, the Middle Creek
crew rammed the last segment in
place. A new pipe ramming dia-
meter record was established, but
that was just the beginning. 

Armed with valuable information
from the 3.000m diameter ram,

Nolen and the Middle Creek crew
set to work on the giant 3.500mm
job. In preparation for this larger
bore, steel rails provided by the rail-
road were laid on the line and grade
at the foot of the right-of-way. The
rails were then embedded in concre-
te. At the rear of the rails, a large
push block was constructed. The
push block had steel walls on three
sides and was reinforced with steel
cross bracing. The box was then
filled with concrete and allowed to
harden for two weeks. Nolen then
placed twenty feet of auger track
just in front of the push block and
arranged the jacking cylinders to
allow them to push against the back
of the 3.000mm fabricated adapter
cone from the previous ram. 

Again Mike Argent at Permalok
was called upon to fabricate a redu-
cing cone to bridge the 3.500mm
casing diameter and the 3.000mm
adapter cone diameter. The Bor-It
auger machine’s hydraulic pressure
was increased to provide an addi-
tional 225 tons of push force. Ano-
ther air compressor was also bro-
ught in to ensure the Taurus ope-
rated at its 50 m3/min full air capa-
city. 

Oursler (Permalok) said, ”We’ve
been using this pipe for several
years and we’re very pleased with
it. It would have taken two to three
days per connection longer had we
had to weld it. They [the casings]
slide together and lock from the
pressure. They have lock rings ma-
nufactured on them
and the pressure of
the pipe rammer
and boring machine
push them [the seg-
ments] together.”

Ramming began at
a furious pace with
the first 7m section
taking only 40 mi-
nutes to install. The
next 3.5 were in
place in approxima-
tely 75 minutes. As
the weight of the
pipe segments and
the soil inside them
increased, ramming
times increased sig-
nificantly. At this
point, Nolen remo-
ved the soil in order
to help ramming
production return
to previous levels.

Over a period of 12

days, the Middle Creek crew ram-
med in segments of casing and clea-
ned out the spoil. Spoil was remo-
ved from the casing with a skid
steer and a mini excavator. At noon
on the 13th day of ramming, the
final casing was installed and the
spoil removed. Over 35m of
3.500mm diameter steel casing was
in place. Ramming times averaged
1 to 1.5 meters per hour. A new
benchmark in pipe ramming was
set.

The El Dorado pipe rams have crea-
ted a lot of excitement in the indu-
stry. According to Schwager this
amazing feat could be repeated or
bested in the future. He said,
”Combining the world’s largest
pipe rammer with auger bore tech-
nology definitely helped this
project succeed. The equipment is
out there. For skilled and adven-
turous contractors like Middle
Creek, there are no records that
cannot be broken.”

Steel pipe installation ND 3000.

Der TAURUS mit dem eigens angefertigten Konus.
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'Brückenberg' coking plant in Zwick-
au, a new business and leasure cent-
re is to be built. The service lines for
the new infra-structure have to be
renewed, sanitised and partially re-
placed. An existing channel in the
drainage ditch 'Zwickauer Mulde'
was initially supposed to be used as
a rainwater drain. After a thorough
examination it showed that the pipe length of approximately 270 m,

which could be continuously instal-
led without interruption. The maxi-
mum height difference between the
starting and target pit was approxi-
mately 22 m, the pipe overburden
was a maximum of between 10 and
11 m deep. A circular PE pipe with
ND 500 was necessary for the hy-
draulic carrying capacity.

To gain knowledge about the
ground conditions on site, various
ground investigations were carried
out. Below several local soil layers,
back-fill layers with strengths of 1.20
to 9.60 m were found. Under these
followed coarse clay and fine sandy-
gravel deposit layers of red conglo-
merates with occasional quartzite
contents. A possible bore path was
to be found in the region of the red
conglomerate formation. The re-
ports from the geologist showed the
classifications LNW 1-2, LBM 1-2
and LBO 1-2 with possible occuran-
ce of the supplementary classificati-
on S 3 material.

Jobsite preparation
After submission of the contract the
KMS bore team carried out further
terrain inspections on site, the possi-
ble bore path was determined and
measurements evaluated. At the
same time the geological prelimi-
nary investigations were interpreted
and the layered ground profiles in-
cluded in the longitudinal section to
be bored. When planning a difficult
underground pipe installation, it is
necessary to carry out a feasibility
study of the overall geological gro-
und conditions. On this occasion,
the entry point in the starting pit
was situated 22 m higher than the
exit point in the target pit. About
80% of the length of the bore path

EXCELL 2000:
1st prize  for 260 m 
pipe OD 560 mm in 
one impressive shot

The HDD rig GRUNDODRILL 20 S during the pilot bore.
The laid-out pipe string during the pipe installation.

KMS Koch Schume GmbH from Dö-
beln won the first prize of DM 10.000
at TRACTO-TECHNIK's bore prize
competition EXCELL 2000. 

The KMS bore team have proved
with this project that it is possible for
specialist companies to complete
such complex tasks. The problem to
be solved: On the premises of the old

Rainwater drain
Sanitation structure was very poor, the channel

changed its profile regularly (i.e.
egg-shaped, circular, arch shaped)
and also showed several vertical
ledges with axis offsettings of up to
0.5 m. It was therefore impossible to
carry out internal sanitation. It was
also impossible to use thepipe burst-
ing method to pull in a new pipe, as
the present channel crossed under
several buildings and risked mas-
sive structural damage, due to poor
building foundations.

The only possibility seemed to be
the installation of a new rainwater
drain in the conventional construc-
tion style. However, this method
would be very costly and time-con-
suming, because  the necessary bore
lengths to had stay within the avail-
able public and building spaces. The
possibility of using trenchless tech-
nology methods utilising drilling
fluid was discussed and examined
in advance with the planners and
contractors.

Preparation and pre-examination
Parallel to the old drainage channel
a bore path was found, which was at
least not beneath the larger, new
buildings. In fact it only lead under
the outbuildings and gardens. The
bore path resulted in the necessary

could be determined in the coarse
clay and red conglomerate ground
conditions and in the entry area
back-fill had to be penetrated. 

The chosen bore course was thereaf-
ter carried over into the working
field, the bore axis calculated and
the scheduled data for the bore
depth was added. The fact that the
bore line was not visible, due to
buildings and vegetation, was a hin-
drance, but was carried out without
any problems thanks to the electro-
optical measuring. These measuring
techniques were carried out by the
KMS bore team under their own
guidelines, as the exisiting plans
were insufficient for a risk-free bore
process.

Boring and working concept
The outlet area of the new channel
was situated approximately 20 m
from the bank of the drainage ditch
'Zwickauer Mulde' directly within a
natural preservation area, where the

breeding ground of a rare Kingfisher
bird was situated. For this reason,
the outlet area had to be handled
with great care, given the time and
space restrictions. The breeding of
the Kingfisher was not to be distur-
bed, under any circumstance, by the
jobsite activity, especially by any
noisy machines, which could cause
negative influences on the wildlife.
The top end of the channel was plan-
ned for open terrain below the slope
of some recultivated waste ground.
Clear water ponds for surface drai-
nage of the old coking plant were
also situated closeby. 

The working concept was conceived
as follows to solve these additional
environmental problems:
• starting pit was to be placed in the
top area. Bore rig to be placed bet-
ween the clear-water ponds and the
top area of the channel. Water supp-
ly for the drilling mud can be provi-
ded via the ponds, therefore fresh
water supplies were not required.

E X C E L L
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• target pit to be set-up outside the
natural preservation area. A collector
pond for the Bentonite was to be set-
up next to the target pit.
• a walk-over-system (Digitrak Mark
III) was to be used for the location of
the bore head
• butt fusion and assembly of the
PE-pipes could only be carried out
from the opposite bank (natural pre-
servation reasons and limited wor-
king space)
• recycling of the bore mud was not
planned, as contaminated ground
from the old coking plant was to be
expected in the back-filled area. Du-
ring boring, backreaming and pipe-
installation the mud suspension
must be checked for contamination.
The drilling fluid had to be disposed
of regularly - in case of any contami-
nation.

• frost protection measures had to be
taken due to the planned winter ti-
mescale (Jan/Feb 2000)
For the 560 mm OD PE-pipe in que-
stion a maximum size of 800 mm for
the channel expansion was planned,
which was to be carried out in two
or three up-sizing steps. The pipe in-
stallation was then to be carried out
with a 700 mm OD backreamer. An
estimated calculation of the pipe
string showed that a pulling-in force
of 200 kN was to be expected.
This energy parameter was the rea-
son for the KMS bore team to use the
Grundodrill 20 S with drilling fluid
method from Tracto-Technik.
The compact size of this bore unit
was critical in the choice of HDD
bore rig. Due to lack of space the use
of a drilling rig with large drill rods
was not possible. The unique feature
of the percussive hammer was a furt-
her contributory factor, and it was
felt that the Grundodrill 20 S was
best suited to penetrate the mixed in-

vestigated soils with supplementary
classification S 3 material to be
found according to the KMS Bore
team.

Execution of the jobsite
Pipe:
The first logistical problem had to
be solved upon arrival of the 20 m
long HDPE-pipe lengths. There was
only a loading platform near a brid-
ge available. Taking the traffic situa-
tion into consideration the pipe de-
livery could only take place at
night, as permission to close half the
bridge ramp could not be obtained.
The PE pipes were then butt fused
together on the opposite side of the
dam embankment. The PE pipe
string had a total length of 280 m.
During the fusing process, the pipe
joints had to be covered due to the

freezing temperatures (daily tempe-
ratures of -3° to -12°C) and sub-
sequently the pipes had to be pre-
heated.

Boring:
The Grundodrill 20S was positioned
directly below the clear water
ponds, the drilling fluid mixing sy-
stem was adjacent with its twin
4000 litre tanks. The mixing techni-
que was arranged so that the tanks
were alternatively filled with water
from the pond via a pump and
mixed with Bentonite (Swell-Gel,
partially Bentonile HDG), while the
second tank supplied drilling mud
to the bore rig. The swelling time
and optimal mud mixing configura-
tion made sure that it was possible
to work non-stop in combination
with the bore rig. 

The pilot bore was trouble-free and
steering was easy in the beginning.
After 150 m the difficult ground frag-

ments, which the geologists had pre-
dicted, were duly met, which slightly
deflected the borehead upwards, so
that the bore path was higher than
planned within the bordering area of
the back-filled material and the red
conglomerate material. This area
could also be penetrated easily by
switching on the Grundodrill's per-
cussive hammer action. After about
40 m the pilot borehead was steered
back to its planned bore path. 
The complete pilot bore was carried
out in just one working day, reaching
the target almost with centimetre pre-
cision. The up-sizing of the pilot bore
was carried out in 300 mm, 500 mm,
700 mm and 800 mm expansion steps.
The bore hole was stable and there
were hardly any cave ins. This was
even more important due to the slo-
ping ground conditions. 

The drilling mud was easily trans-
portable and any ground cuttings
could be withdrawn inside the bore
channel. It was not necessary to
attach the drill rods during the clear-
ing process, because the bore tunnel
was very stable.The drill rods were
pushed through the bore hole with a
pushing head for the next expansion
procedure. It was then noticed that
there was no noticeable resistance
when pushing forward, therefore
also no caving in. Luckily this meant
that it was not necessary to use a
pressure lock from the target side to
keep the supported mud suspension
inside the bore channel.

Pipe installation:
After the final 800mm up-size, a 700
mm backreamer was connected for
the pipe installation.Then the 280 m
long PE-pipe string was brought into
to the target pit with the aid of a
cable winch, two excavators and also
a wheel loader from the opposite
embankment. A PE-reducer was

attached to the head of the pipe
string. An OD 560/355mm pipe was
directly attached to the backreamer
with a PE-pipe puller.

A PE-pipe piece OD 580mm was
slipped over the reduction piece
and fixed, so that no fissure or
tapering could occur, where any
obstacles from the bore tunnel
could have fallen in and therefore
endanger the pipe installation pro-
cess. A perforated PE-pipe with OD
63mm was also prepared for the
pipe installation. This perforated
pipe was meant to provide a void-
free annulus of the bore channel
with seals after the pipe installati-
on. During the bore process the
pipe string was continuously
guided by the two excavators and

The GRUNDODRILL 20 S after the successful pipe installation.

the wheel loader and also used as
an additional pushing aid. The
pipe installation was carried out
without any interruption at all and
was completed after four hours.
The Bentonite flow was continuous
in the target pit as well as the star-
ting pit, outflow of the rest of the
materials was trouble-free, and lu-
brication of the pipe string was al-
ways optimally guaranteed.
The tension force on the drill rig
reached 180 kN at one point, ap-
prox. 30 m before the end.

On the day after the pipe installa-
tion, the pipe string was secured
from slipping off the embankment
slope with a concrete support in-
side the outlet area. Later the
whole bore tunnel was swaged

Technical data

Total bore length  . . . . . . . . . . . . . . . . . . . . . . .260 m
Pipe OD  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .OD 560 
Pilot bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .120 mm
Drill stems . . . . . . . . . . . . . . . . . . . . . . . . . . . . .82,5 mm
Max. depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11 m
Detection system  . . . . . . . . . . . . . . . . . . . . . . .Digitrak Mark III
Backreraming steps  . . . . . . . . . . . . . . . . . . . . . .300/500/600/800 mm
Backreamer for pipe pulling  . . . . . . . . . . . . . . .600 mm 
Bentonite consumption . . . . . . . . . . . . . . . . . . .6500 kg
Type of drilling fluid  . . . . . . . . . . . . . . . . . . . . .Swell-Gel, Bentonil
Tension force on rig  . . . . . . . . . . . . . . . . . . . . .180 kN

with seals over the installed PE-
hose OD 63, so that any non-de-
tected voids would not cause any
damage at a later stage.

Completion/Inspection
After the successful completion of
the trenchless pipe installation for
this new channel the discharge fa-
cilities and site excavations could
be prepared. Afterwards the old
channel was backfilled in several
steps in day and night shifts with
special sealants giving the required
material strength combined with a
fast hardening process, the wor-
king area was recultivated and see-
ded with grass. The official inspec-
tion was carried out by the contrac-
tor and the respective authority
without any problems. The con-
tractor confirmed that the KMS
bore team had achieved a techni-
cally perfect solution, not only of
the bore task, but also the complex
jobsite construction methods. They
were extremely satisfied with the
technical content and also the time-
ly completion.

The trenchless construction mea-
sures used were applauded by the
relevant authorities (Environment
Council, the Council for Rivers and
Streams, Board of Mines) with much
acclaim. Representatives of these
Utility Boards were present most of
the time. Also the general public
and the residents followed the
whole issue with great interest.

continued from page 21 - “Rainwater drain sanitation”

The outlet area of the
channel was situated
directly within a 
natural preservation
area, the breeding
ground of the rare 
Kingfisher bird.
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Open slope 
installation 
in difficult 
surroundings

2nd prize for Daberkow and 
Ringenberg, Strasbourg 
in competition EXCELL 2000

GRUNDODRILL 20 S during the pilot bore.Alignment of the bore rig. The pipes which had to be undercrossed. Locating the bore head during the pilot
bore.

Fresh water needed for mixing the boring
fluid was taken from a nearby streamlet.

The local council in Lintgen, 4 km
to the south of Mersch in Luxem-
bourg, planned the expansion of
the local drainage system to build
a collector canal running alongside
the stream flowing through the
town, as well as the erection of a
rainwater flow and restraint basin.
The planning and the approval
process for this took almost 10
years to complete.

As a consequence of this measure,
the company DA-RI from Stras-
bourg, received an order from the
contracting company Weiland Bau
from Irrhausen to install on an
open slope a 355mm x 32,2mm
HDPE pipe over a length of 168 m.
However an additional 60 m nee-
ded to be drilled to achieve the re-
quired depth and gradient making
a total bore length of 228m.

DA-RI has specialised in trenchless
installation using various me-
thods/ techniques, especially with
the steerable horizontal boring sy-
stem using drilling fluid. Due to
their    boring activities over many
years in Germany and neighbou-
ring foreign countries, DA-RI po-
sesses a great deal of experience
with regards to boring and soils.
Using five HDD bore rigs and with
34 employees, the DA-RI jobsite
fleet have installed over 600.000 m
of pipes since 1994. Difficult and
demanding bore tasks have always
been a challenge for DA-RI, which
they are happy to accept, as they
are always of economical interest.

In this case the initial planning
meant that a gradient of 1.4% was
supposed to be maintained. How-
ever, a grade within the range of 1

to 1.7% was acceptable. An addi-
tional hinderance was the confined
conditions and the buildings in the
area of the bore path.

The pipe was initially meant to be
installed partially in the bed of a
stream using the open trenching
method. As the pipeline depth was
between 3 m and 6 m below the
terrain surface, this would have
caused enormous open cut and
reinstatement costs. 

Therefore the open trenching me-
thod was out of the question. Inve-
stigation of the soil formation was
carried out by 19 trial boreholes
plus drop hammer soil investiga-
tions down to a final depth of 7 m
by the Foundation Soil Laboratory
in Trier and they found out that
boulder clay could generally be ex-
pected along the bore path. The ex-
pert opinon showed that sandstone
fragments in local surroundings,
free-flowing sand in lower depths
and also variable soil layers had to
be penetrated during the bore pro-
cess.

Furthermore, the blind topography
needed a precise planning of the
bore path. Along the bore path the
terrain height at the starting point
was 239,91 NN and 231,09 NNThe bore process did not concern this family of

ducks one bit.
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continued from page 25 - “Open slope installation in difficult surroundings”

in the target area, a total height dif-
ference of 3,82m. The maximum
overburden after the planning pro-
cess was almost 6 m, the lowest al-
most 3 m, whereby the shallowest
pipe cover must not be less than
2 meters.
The bore task provided DA-RI
with the following problems:

1. Maintaining a grade of 1.4%
with tolerance values of 50 cm to
168 m = 0.297% according to
planning.

2. The unclear view of the bore
path in the relatively tight valley
and also having to cross under a
farm with stables, gardens, trees
etc.

3. The ground conditions, which
were not 100% certain, sub soil
investigations.

On site, the company manager of
DA-RI, Mr. Ringenberg, contract
supervisor Peter Wollenzien and
the foreman Michael Dietz, tested
the bore for its feasibility and gave
thought to any possible risks
which could be ruled out in

connection with boring and mea-
suring techniques. 

All participants reached the same
conclusion that nothing ventured
means nothing gained and   despi-
te some considerable risks, after ca-
reful planning, the bore could be
carried out with the steerable bo-
ring unit Grundodrill 20S.

First of all the bore path was mea-
sured in accordance to the drawing
and markers were placed along the
projected path. All measuring data
according to the drawing was then
entered into a bore planning pro-
gramme. Under pre-determined
conditions, the programme provi-
des a recommended bore profile
report. Each drill stem which is re-
quired for the bore is numbered
one after another. The length of
each 3 m long drill stem is added
to the previous one. In another co-
lumn the required depth for each
drill stem is noted, as well as the
necessary ascendancy or inclinati-
on. During the bore itself it must
be checked that this required bore

path is always maintained. In fur-
ther columns the actual values can
be noted manually.

When establishing the bore plan it
was then decided that the planned
grade would have to be set to 1.5%
instead of 1.4% for safety reasons,
in order to reach the 3m target
depth and also to maintain the ne-
cessary 2m mimum depth of cover.

On 17th October the bore crew,
consisting of four members, arri-
ved with the heavy equipment. It
was necessary to build provisional
jobsite access for the excavator,
truck and bore equipment and for
the preparation of the jobsite
shafts. This provisional access
route had to be dismantled again
after completion of the jobsite lea-
ving the environmental surroun-
dings in their initial condition.

Due to its reliability and high capa-
city reserves, the Grundodrill 20S
was chosen. 

A further reason for the use of
Grundodrill 20S was its percussive
hammer, which can be activated as
necessary in stony ground. The
drilling fluid mixing system, which
was situated inside a container, has
three separate 4000 litre tanks. The-
refore, it is possible to carry on bo-
ring without any interruption and
simultaneously mix the next quan-
tity of  drilling fluid. The stream
running parallel to the bore path
supplied the fresh water, which
was filtered through to the tanks. 
The hardness of the stream water
was measured at 2.7 and the pH-
content of 7 was also normal, so no
additives such as soda ash or sodi-
um carbonate were necessary. 125
kg Swellgel was sucked into the
4000 litre tank via the venturi no-
zzle, and 2kg Modyflow 060 and
2kg Modystop were mixed to-
gether. At the same time, the Grun-
dodrill was hydraulically fixed to
the ground with additional earth
anchors. 

The rig was aligned precisely with
an aiming frame at a distance of 60
m. This aiming frame was posi-
tioned at an approximate distance
of 60 m behind a 5 m deep pit, di-
rectly in front of the stables, which
had to be bored under. From this
pit onwards there was a conti-
nuous slope of 1.5%, which had to
be maintained. The initial start was
carried out with an inclination of
25°. It was very soon clear that the
chosen bore head would not react

optimally in these ground conditi-
ons. The bore crew exchanged the
bore head shortly afterwards and
started again, this time with suc-
cess. After arrival in the pit a sonde
was placed inside the bore head, so
that the bore could be checked con-
tinuously and carefully. The di-
scharged drilling fluid  changed
from red-brown to light grey du-
ring the process of the bore, which
was a good sign of a satisfactory
stable bore hole and penetration of
various types of layered soil. The
bore crew were slowly but surely
heading towards their target.
When crossing beneath a steel ar-
moured concrete slab they had
problems with depth location over
the final 10 m, which had no influ-
ence at all on the outcome of the
bore. It was here and in one other

place that the percussive hammer
had to be switched on.

The bore head reached the target at
a depth of 3 m. At an entry depth
of 3.90 m and taking into conside-
ration the terrain profile the values
of 1.5 % + 0.10% tolerance value
were maintained over the planned
gradient. Afterwards two up-si-
zing processes were carried out,
the first with a 300 mm backreamer
and the second with a 500 mm
backreamer, which were easily car-
ried out in one working day each.
Up-sizing was carried out with the
aid of the push head (baseball bat),
so that the use of a second set of
costly drill rods and time-consu-
ming drill rod handling was not re-
quired.

The pipe installation was planned
for the 27th October. Due to lack of
space the pipe string, which had
previously been butt fused to-
gether could not be layed out in
one complete length. During the

As a push head was used for upzing, a second set of drill stems was not needed.

The blind 
topography required a
precise planning of the
bore path
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Thellmann Horizontalbohrtechnik
GmbH from Friedersdorf won the
third prize at the EXCELL 2000 com-
petition with the following project:

Contractors Bohlen & Doyen Versor-
gungstechnik GmbH, Müllrose, act-
ing as main contractor for the Berlin
Water companies and Colt Telekom,
had the task of installing a bundle of
HDPE pipes consisting of 2 x 80mm
(ND 100mm) and 12 x 80mm (ND
40mm) along Großbeeren and Rat-
haus Streets and the Steglitzer Ring
Road using the open trenching me-
thod. The total length was 229m
which included two bends 40° and
45° in the area of each road junction.

For the following reasons Thell-
mann, together with the engineers
office Büchner (IBB), were summo-
ned to find an alternative proposal
for the installation of the pipes using
a trenchless method, utilising a hori-
zontal directional drilling technique:
· the intended bore path contained
numerous supply lines

· road blocks would have caused
massive traffic delays

· road surface reinstatement would
have lead to lengthy guaranteeing
conditions on behalf of the respon-
sible utility companies

· conservation areas would need to
be disrupted

· the work space available would
not have allowed for an open tren-
ching method

· the special proposal of using a ho-
rizontal directional driling system
lead to the following challenges:

· the 229m bore length would be the
longest carried out in Berlin city
centre.

· the bore itself runs in a very tight
corridor with a width of only 600
mm.

· the bore path shows 2 bends with
angles of 45° and 40°.

· due to limited space available it
was not possible to a protective
pipe, the cable carrying pipes
could only be pulled into the bore
tunnel without taking any additio-
nal safety measures.

Initially the use of a conventional
12t HDD bore unit from Ditch
Witch (2720) was planned for the
horizontal bore. The pilot bore with

this bore rig had to be abandoned
after three attempts, which each fai-
led after 120 m. The reason for this
was the fact that the extremely hard
ground conditions would not allow
sufficient steering in order to keep
to the intended bore path. Therefore
the bore was restarted with a 10 t
HDD bore unit (Manufacturer: TT),
fitted with a percussive hammer. 

The planned bore path and all the
necessary steering of the bore head
were achieved with the support of
the percussive hammer without any
deviations. After only two working
days the HDD bore tool head rea-
ched the 229m target. 
The up-sizing of the pilot bore was
then succesfully completed after
only two further working days.
Great care had to be taken during
the final up-sizing process, as the
wall of the bore tunnel had to have
as smooth a surface as possible for
the direct installation of the pipe
bundle.

Many representatives of various
Utility Boards were on site to wit-
ness the procedure and see the cable
protection pipes installation being
carried out without any problems.
The calibration and pipe pressure
tests which followed showed no
faults whatsover.

Starting pit

Target pit

TEMPEL-
HOF

BERLIN-

TEMPELHOF

EXCELL 2000: 3rd prize 
for difficult horizontal bore 
in the centre of Berlin

E X C E L L

Conventional
HDD rigs failed
when doing the
pilot bore

installation it was necessary to
have three breaks for butt fusing,
each with a duration of one hour.
At 13.00 hrs the pipe installation
commenced and was succesfully
completed the next day at 21.00
hrs. The depth of the pipe bottom
was 4,11 m at the starting point
and 3,13 m in the target area.

On the following Tuesday the
exact position of the pipeline was
re-measured. The Grundocontrol -
a height/depth measuring device
from Tracto-Technik - was used,
with which at any requested point
of the bore path the pipe
height/depth could be measured
to any pre-determined data refe-
rence point - in this case the bot-
tom of the pipe. A measuring
sonde was fastened to a cable,

The pipe is installed!. Re-measuring showed no deviation from the planned bore path at all.

which had been previously pulled-
in and then pulled back in 3 m
steps. Measuring at each point took
approximately 2 minutes and the
data was digitally stored. The re-
sult was printed out on site. A
comparison with the planned bore
report showed no deviation at all.
The planned gradient was maintai-
ned over most parts of the bore
path.

With this task DA-RI won the 2nd
prize and DM 2000,00 prize money
at the EXCELL 2000 competition,
which took place during the FA-
GEBO on January 26th, 2000.

A comparison
with the plan-
ned bore path
showed no 
deviation at all
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The Undersea World  
of  Trenchless 

Technology

In August 2000 T T Cyprus placed
an order with T T UK for a GRUN-
DODRILL 20S steerable drilling
unit.  The first job task for the
GRUNDODRILL involved carry-
ing out the installation of a desa-
lination sea intake pipe for the pur-
pose of supplying sea water for
conversion to potable water to the
Dhekelia Army Garrison, Dhekelia
in Cyprus.

With this being a very high profile
project and further projects depen-
dent upon the successful com-
pletion of the above works, the
GRUNDODRILL 20S was selected
as the best machine for the task in
question.  

In September 2000, the desalina-
tion sea intake pipe installation
was due to start.  This involved 3
other bores to be completed prior
to the main sea intake pipe being
installed.

Cynero, being the client, appointed
their main contractor, N E Joint
Venture and Atlas Pantou to carry
out the works.  Originally the
above works would have been
completed by open cut methods
until TT Cyprus and their contrac-
ting arm, Underground Technolo-
gies, approached the main contrac-

tor and informed them that the
GRUNDODRILL 20S HDD machi-
ne would be able to carry out this
pipe installation with no disrupti-
on to road traffic and offshore
shipping within the Larnaca Bay
area.

The 3 other bores were to take
place prior to the main under sea
intake pipe being installed.  The
first bore was carried out with ano-
ther T T HDD machine – this being
a 12G GRUNDODRILL.  The objec-

tive was to install 48 metres of
200mm HDPE pipe from the des-
alination plant to water pumps
which were situated nearby.

The second bore entailed a 110mm
pipe to be installed over a length of
48 metres also.  This was to carry
electrical supply cables to drive the
pumps.
The third bore was to install a
315mm pipe through an existing
400mm concrete pipe over a di-
stance of 100 metres.  

The innovative installation method
of this pipe was to use the slip line
technique but instead of using a
mobile winch with steel pulling
cable, the GRUNDODRILL 12G
H.D.D. steel rods were pushed up
the old pipe and the new PE pipe
pulled back as the drill rods were
retrieved.

Finally, the main bore of 132 met-
res, boring out to sea, was carried
out with the GRUNDODRILL 20S
machine.  Ground conditions for
this particular bore were rock and
sand.  The intake pilot bore was
started on the 26 October, 2000, to-
gether with 3 pre-reaming bores
and the pipe was finally installed
on the 1st November, 2000 – a total
of 5 working days.

The average depth of this particu-
lar bore was approximately 2.6 me-
tres beneath the seabed to the atta-
ched bore profile.  The locating sy-
stem used for this particular pro-
ject was a Digitrak Mk III system to
locate the position and depth of the
sonde housing.  The locating of the
bore head and steering commands
were carried out by Jim Albarella
and the GRUNDODRILL 20S
steerable boring unit was operated
by Paul Gardener, both Customer
Service Training Engineers from
T T UK.  The GRUNDODRILL per-
cussive hammer was used to ensu-
re that precise steerability was
achieved, as the ground often
changed from sand to sandstone
rock.

To help with the locating of the
pilot bore sonde housing, a fi-
breglass boat was used when loca-
ting in deeper waters.

Once the pilot bore was completed,
professional divers were employed
along with a landing craft, to help
handle the heavier equipment,
such as backreamers and breakout
tooling required to make the rod
disconnections/connections possi-
ble under water on the sea bed.

The divers had oxygen bottles
strapped to their backs and lead

weights around their waists to help
them with the underwater aspect
of the job in hand.  Once the pilot
bore sonde housing was dis-
connected, a 355mm back reamer
was connected and this was to be
the first of two pre-reaming opera-
tions to be carried out.  

The second pre-reaming operation
was to use a 450mm backreamer
and at the same time instal the
315mm PE pipe. To assist in the
lowering of the back reamers, an
inflatable bag was also used, with a
block and tackle secured to the un-
derneath.  This was to help ma-
noeuver the back reamers into po-
sition so that they could be con-
nected to the drill stems.

The following bore times were
noted:

· The pilot bore took 7 hours to
complete.

· The first pre-reaming operation,
using the 355mm back reamer,
took 2 hours to complete

· The final back reaming operation,
complete with pipe, took 1 hour.

A total of 195,100 litres of fresh
water was supplied to site by
means of water tankers.  Each tan-
ker held approximately 50,000 lit-
res of water.

Also the Bentonite used during this
project was a Cypriot Bentonite
and a total of 133 x 25 kg bags were
used – totalling some 3.325 tonnes
of Bentonite.

PE Pipe lengths of 12 metres were
used and these were joined to-
gether using the contractor’s elec-
tro butt fusion equipment and a
total pipe string of 144 metres
used.  Also after the towing head
was fitted to the pipe, 6 holes of
12mm in diameter, were drilled
into the PE pipe directly behind
the towing head.  

This was to help to flood the pipe,
so that it could be sunk to the sea

Grundodrill 20S Desalination Pipe Project in Cyprus

The photo shows an orange floating buoy out at sea – this being the target where the
pilot bore will terminate. The bore length being 132 metres.

The towing head is connected to the back-
reamer in readines for pipe installation.


