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GRUNDOMAT:

Perfect service line installation
‘through the keyhole’

Customer:
MichCon Gas, Detroit, USA

Machine/equipment:
Grundomat 45 and 55

Special features:

Use of a special “keyhole” tech-
nique which limits disruption and
saves costs for the installation of
service lines

Keyhole @:
450 mm

Launch pits (L x W X H):
650 x 100 x 350

ichn Gas is one of the

WA s largest and ol dest

providers of natura gas,
having served the city of Detroit
and surroundi ng areas for over 150
years. Gurently the utility sup-
plies natural gas to approxi nately
13 nillion famlies and busi nesses
in over 500 communities through-
out Mchigan. They naintai n over
30.000 kmof natural gas pipeline
and have the ability to store 130
hillioncudc fest of returd ges.

Service instalations keep Mch@n
Gs crews particularly busy. Wth
over 150 service installations per
nonth (ei ther new service, upgra-
de or rehab/repl acenent) how
nai nt enance crews approach them
can have a significant effect on
tine and noney. Arioli says the
conpany has | ooked at nmany diffe-
rent construction techniques for fa-
cdlitaingthese irstdl aias.

Wi | e new service or rehab/repl a-
cenent installation is conmon,
Arioli has seen a consuner de-
nand trend in his area that began
after the blackout in the sunmer of
2003. 9nce that event, custoners
have been requesting larger servi -
ces to accommodat e gas- power ed
generators in the event of another
electrica pover |oss. The gas-po-

wered generators require a 28 nm
service to operate, nuch |arger
than the area’s 12 - 20 nmstan-
dard servi ces.

As the nane inplies, keyhole in-
stallations utilize snall excavati -
os. Wile each instalationis df -
ferent, 15 mis the average length.
Gews begin by excavating a snal |
hol e in the road above the nain.
Meanwhi | e at the house, anot her
mninal excavation is perforned
to dlowthe launch of the piercing
tool. According Arioli the launch
pit istypicaly 100 nmw de, 650
mm | ong and 350 mm deep. From
there the piercing tod is |aunched
to the 450 nmm dianeter core
(keynd €) inthe street. Gews posi -
tionthe percing tod uwsing a tel es-
copi ¢ G undoscope ai nming frane
and surveyor stake before | aun-
ching in order to ensure that the
tool starts out on the proper line
and grade. Sill, working wth such
smal | targets, the precision and
accuracy of the piercing tod is an
absal ute nost.

M chCon crews use 45 mm and
55mm pi ercing tool s for keyhol e
operations. Qe the tod arrives a
the 450 mmdi aneter core in the
sideval k, street or roadway, crews
attach the new Medi um Density
Pol yet hyl ene (MDPE) service to
the front of the piercing too. Be-
cause the dianeter of the keyhdl e
issosnall, the tod cannot be re-
noved through it. Instead, the new
ppeis atached to the front of the
tod and the tod is placed inrever -
se and backed out to the |aunch
pit. A thetod is backing out it
puls the MFEin place

M chQn dedi cates three crews to
fulltine keyhole installations.
Gens are typically able to finish
two or three installations per day. @
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The extremely accurate Grundomat makes the
keyhole process possible. Crews shoot the tool
from the house to an 450 mm diameter hole,

usually in the street at distances averaging 15 m

MichCon performs over 150 service line/keyhole
operations a month. The company dedicates
three crews for fulltime service line installations.

The Grundomat's reciprocating stepped cone
chisel head moves independently from the main
casing, powering through obstacles and creating
a pilot bore for the main tool body to follow.
This design ensures the tool’s accuracy.




Piling made easy

with GRUNDOMAT

Customer:

Place:

Machine:

Job:

@ of sheet piles:
length of sheet piles:
Installation depth
Special features:

Duration:

Tube Lines Ltd

Mill Hill East Station, London UK
Grundomat 95 mm

Installation of 14 mini sheet piles

114 mm

3to 5 meach

20to4,0m

7 of the piles were driven vertically and
7 at a 45° angle.

The piles each had 300mm of fill material
approx. 17 minutes per pile

r

The Operators ensuring the pile is driven plumb by using a spirit level

TT WK recently recei ved a tel epho-
ne cal fromTube Lines Ltd - the
conpany responsi bl e for noderni -
sing and nai ntai ning the Jubil ee,
Northern and Ficcadilly Lines in
London/ Engl and.

Qn one particular section of a Nor -
thern Line enanknent, just south
d NIl HIl Bst Saion thaeisa
probl em wi th ground novenent
on the enbanknent. The line itse f
was constructed in the early 1900s
and the ground is a mixture of clay
and ash. Renedial works were
deened necessary to mininmise the
risk of the enfsanknent slipping.

Mtt MacDonal d, the consul tants
for the above proj ect, approached
Tube Lines to drive 14 no 114mm
dianeter steel mini piles to alow
themto carry out various |oad
teds

Tube Lines then contacted TT WK
to ascertai n whether they could
provi de the specia equi pnrent to
drive these mini piles.

Ater a site neeting between Ntt
MacDonal d, Tube Lines and TT
WK staff, it was decided that a
95mm GRUNDOMAT woul d be
ided |y suted far the jdo.

Mtt MacDonal d then produced
the specification to wich the piles
had to be driven. This varied from
anything between 2.0 to 4 Mtres
indepth. Seven of the piles vere
driven vertically and seven a a 45
degree angle. The 114mmpiles
each had 300nrmof fill nateria at
the base of the pile as they vere
designed to support concrete
beans which will retain the em
banknent .

TT WKs engi neers positioned the
95mm GRUNDOMAT into the
114mrmpile. The pile was pl aced
inthe vertical position and wth
the air supply turned on the
GRUNDOVAT then | ocked itself
intothe plug naterial and started
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v

to drive the pile dom into the em 5
banknent. G average it was ta-

king 17 mnutes to drive a 3 - 5
Metre pile including the wel ding
tine. The piles were driven to ap-
proxinately 1 Mtre centres.
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3
n reaching the required depth the g S
GRUNDOVAT was put into rever- e vt nepp kg e, 35005 o gl 0RO |
se by sinply turning the airline a . s
quarter turnto the left. Qe the Eurat pocrion % IIJ'_
machi ne had broken away from ve aqmad wmaiim f
the pug nateria a the bese of the i JII
pleit vessinpy lifted aut. e T

As can be seen by the photograph
the pile were then filled wth con-
crete in readiness for the verti -
cal/lateral and tension capacity
tests which were to be conducted

by a speciaist conpany. @

Figpm & - Popesag Area
for bile Texts

The jobsite sketch shows the embankment and the position of the 14 mini sheet piles to
be installed (top view).

GRUNDOMAT being removed from the
pile

Reinforced concrete piles now firmly in place




Contractor Kelbore

makes GRUNDOMAT

E)mearly February 2004 to md
Mrch 2004 Kel bore Horizontal Bo-
ring of Port Hizabeth Republic of
South Africa, speciaists in Uhder
Road Horizontal Boring achi eved a
nunber of world firsts in their
fiddd speddity.

Kel bore successfully installed 9
UPVC and HDPE service ducts
accross the Ntiond Route 2, (Sec-
tion 11), a dual carriage two | ane
hi ghvay adj acent to the Gega De-
vel opment Proj ect approxi mately
30kmeast of Port Hizabeth. These
under road crossings were done
w th Kel bore’s Gundonat 180 P
Series thrust boring nachines. This
vas fromthe installation of 5 x
160mmand 4 x 110 mmducts to
accommodat e communi cati on and
dectricd services for the fuure de-
vel oprent .

The uni queness of these crossings
adinstdlaios isinthe dstances
over which they were successfully
done.

history

According to infornation at hand
the longest di stance over which the
G undonmat technol ogy has been
used in Europe and the Ulhited
Kingdomis 35 m The ducts on the
Qega Rroect vere successfully in-
stalled over distances varying bet -
ween 50 nand 71 m!

The points of entry into the em
bankment were +3m bel ow t he
road suface. The point of exit were
dso +3mbel ow road surface. The
hori zontal spaci ng between the
110nmducts at point of entry was
300mm n exit the spacing was
400mmafter a run of 71 m The ho-
rizontal spacing between the
160mm ducts was 1,2m at the
points of the entry and +500mm at
the points of exit after rums varying
between 50 netres and 70 netres.
The encl osed phot ographs vi sual |y
confirmthe resul ts achi eved.

Fnally, the ducts vwere installed
into fills conpacted to 93 Md.
AASHTO densi ty, pavenent |ayers
conpacted to 95% Mbd. AASHTO
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Customer:
Kelbore Construction, South Africa

Place:
Port elizabeth, SA

Machine:
Grundomat 108 P

Job:

Undercrossing of 4-lane highway
National Route 2

Pipe:

Installation length:

Installation time:
February - March 2004

Entry of the crossing.

dersity as vell as intoinsitu nate-
ria. The insitu nateria consisted
of calcrete and sand stone and
vere classified as interned ate na-
terid interns of the Sandard Se-
cifications for Roads and Bridge
Wirks for Sate Road Authorities.
(Q@to

The average tine spent per run
was 18 hours.

Exit of the 180mm crossing at +3.2m below road level:




Large diameter pipe ram in lllinois:

Powers Lake
Construction
owers throug

ill, atetionto detal, sdid pre-

Customer: Meyer Materials, ILL, USA paration and confidence are a few
characteristics of any successful
Contractor: Powers Lake Constructio, twin Lakes; WI contractor. Povers Lake Qonstruc-

tion @. Inc., Twn Lakes, W., em
bodi es these inportant qualities

Machine: Grundram TAURUS and APOLLO and nore. According to Aaron
Kar_ow Powers Lake (})nstructi on
Job: Installation of steel pipe OD 2000 mm Roect Mnager, everything dl re-

lates back to the goals of the com
pany. He said, "W are always try-
ingtoinprove. Qur god is to beco-
ne a full service conpany. V& red -
ly vant to get to the point where,
not only canwe do alittle bit of
everything, we excel at everything
we do.” It is that dedication that
proved inval uabl e on a recent ram

nng proj ect.

as a conveyer for between gravel pit and
crushing equipment for the expansion of
a gravel operation

Installation length: 45m

Pipe: Steel OD 2000 mm
in 3 sections of 15 m each

@ of ram cones: 800 mm nd 600 mm

The project was conpleted for
Meyer Miterials, an aggregate
conpany |ocated in MHenry, Il1.
The conpany was | ooking to ex-
pard its gravel operation To facili -
tate the expansi on a conveyor sy-
stemneeded to be installed bet -
ween the new gravel pit and the
crushi ng equi prent. The conpany
faced one naj or obstacle to the ex-
pansi on, the crushi ng equi prent
was | ocated on one side of Sate
H ghway 120 and the new pit was
on the ather.

The sol ution to the problemwas to
install a casing undernesth the hig-
hvay that would allowfor the con-
veyor systemto travel fromone
side of the road to the other wth-
out inhibiting traffic. The project
was specified as pipe ranming and
Powers Lake chose the a 60 mm
di anmet er G undoram Taurus for
The world’s largest rammer GRUNDORAM Apollo. . the job. Powers Lake crews set to
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Once in place, the casing ND 2000 would facilitate the expansion of a gravel operation.
A conveyor system will be placed through casing to carry gravel from a new pit on one
side of the highway to the crushing facility on the other.

work preparing the jobsite for the
large dianeter casing by fabricating
aral systemto facilitate the ram
nmng. The rail systemconsisted of a
200 nmw de |-beamset in concrete
with cross beans every 5 m The
configuration was positioned at a
1. 5% downhi Il grade. G ade was
critica to avaiding a high-pressure
gas nain 9 minto the ram

The pipe arrived on the jobsite in
three sections. Each piece of the
2000 rm QD steel casing wei ghed
inexcess of 20 tons. Wing a 70-ton
nobi | e crane crews noved the pipe
sections into position on the ral sy-
stem V@ ding the sections took ap-
proxinately one day per joint. Ater
the sections were wel ded toget her,
a cutting shoe was wel ded on the
lead casing. Two 1/2-inch bentonite
lines were added al ong the top of
the casirg

Next, crews used the crane to place
the Taurus ramming tool in positi -
on and nade the connection bet -
veen the tool and the casing. A se-
ries of ramcones were used to ac-
conplish this. An 2000 nm di ane-
ter ramcone reduced the overall
diangter from2000 nmto 800 nm
A second ramfurther reduced the
overal|l diameter from800 nmto
600 mmto rmake the connection

wth the tool. Two Ingersol Rand
1300 GFM conpr essors were conne-
cted to the tool and ramming was

ready to begin.

A atod wegt of 58500 kg, ram
mng the 45 mof 2080 mm casi ng
vas no easy task, even for the for -
ner world s largest pipe ranmng.
A the 28 mnark the Taurus was
renoved and sent on to anot her
jobsite. Schwager then brought in
the reigning worl d' s largest pipe
ramrer, the @ undoram Apol | o.
The 800 nmdi aneter tool has a 900
mmrear flair and nmeasures4400
mmin length. It weighs 11.500 kg
and delivers over 40 tons of inpact
energy a 180 strokes per minute.

The Powers Lake crew renoved the
Taurus and renoved sone of the
spa |l fromthe instaled casing befo-
re noving the Apoll o into position.
Qce al the connections were nade
with the new tool, rammng was
underway. Wthin two and a hal f
hours the remaining 18 mof the ca-
sing vas installed on grade.

Karow said, "I believe everyone
vas rea ly inpressed wth the pro-
ject. It vas abigram Myer Mteri -
a's was very happy to have the ca-
sing installed on line and grade and
ve were pleased to be able to suc-
cessfuly conplete the prgect.” @

Two pipe rammers were used on the pro-
ject. The Grundoram Taurus started the
project then moved to another jobsite.
The Grundoram Apollo was brought in to
finish the job.

e e W T
Powers Lake Construction prides itself on
quality work and attention to detail. Here
Powers Lake Construction President Mark
Karow (left) and Project Manager Noel
Karow pose next to the world’s largest
pipe rammer.




Pipe ramming under
prestigious building
In Bangalore/India

Bangal ore is the capita of Karnataka,
locaed in Suth Inda It hes 4.3 nil -
lioninhdhitats, o 57 mllionindu-
dingits suburbs. Bangd ore is called
the "Slicon Valley of India dueto
the | arge nunber of conputer and
technol ogy conpanies, as vell as the
related infrastructure, |ocated there

M dhana Soudha, built a nost entire-
ly of dressed Bangal ore granite, is a
tribute to Tenpl e architecture. Hu-
sing the Legislative Chaners of the
state governnent, this 46 neter high
seat of the governnent is Bangal ore' s
best known landmark. It is one of
Bangal ore's nost inportant buil -
dings and was designed by Kengal
Hanunant hai ah, who intended it to
"Reflect the Fover and Dgnity of the
Peopl €. It was constructed in 1956
entirely along Indian style of archi -
tecture. There are four dones on al |
the four corners. The nain entrance
i s overshadowed by the four headed
lion, the synbol of Indan sovere gn-
ty. It houses 22 departnents and 300
r oONs.

The Public works departnent Karna-
taka in Bangal ore was constructing
the south bl ock of M dhana Soudha
The above bl ock had to be connected
to Qubbon Park by installing two
steel pipes ND 900m for a storm
water drain line and a steel pipeND
600nmsteel for a sewerage |ine. The
pai pes had to be laid together for a
length of 40 Mirs. Each.

M dhana Soudha is situated in the
heart of city wth busy roads and
constant VP novenent. PWD and
its main contractor Srike construc-
tion (P Ltd had no possibility of
using open cut nethod only to lays
these lines. S nce this process wau d
take a ninimumof 2-3 nonths inclu-
ding reinstatenent and the traffic
coud not be diverted for this long
period. They turned to KRTA
BENGG (P).LTD to provide a trench-
less sd uion

10

Survey:

e Aprelininary physical survey of
the area was carried to deternmne
the physical oostruction like trees,
electric posts, roadside Berns etc.

e A@R survey was carried out to
determne the under ground utili -
ties like HI Pover cables, Tele-
communi cation lines water &
sever pipes.

e (o tech consideration :- The sail
strata are hard Miramgeneral |y
found in nost parts of Bangal ore
wth chunks of rock & boul ders.

Site organisation

The pipe had to be laid a Imapart.
The depth required vas to be 4 ntrs.
and the gradient had to be within
200 m i.e. 5 nmper neter.

Equipoment
The equi pnrent to be used had to be
a poverful nachine, which could in-
sert @900 nmpipes to alength of 40
m Asoit was inportant to avoid
Customer:
Contractor:
Place:

Machine:

Job:

-l
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Shrike construction (P) Ltd
Krita Engineering Ltd.

City of bangalore, India
Grundram KOLOSS

Installation of three steel pipes for a storm

water drain line an one steel pipe for a sewage
line as connection of block of the legislative
building “Vidhana Soudha” to a park nearby

3 x Steel ND 900 mm

1 x Steel ND 600 mm

Installation length: 40 m each
Installation depth: 40m
Gradient: 200 mm
Pipe:

Duration:

40 working days



any disturbance or change in physi -
ca property of road like crack for -
nation etc., on the surface due to

heawy traffic.

Krita BEhgg. used the Tracto Technic
pi pe ram ng machi ne KQLCSS for
this job wth very high dynamc
thrust backed by 750 G-M H.Q
CONpr essor .

Site preparation

o Etry bit of 14 ms length x 9 nors.
Wdth was excavated upto depth
of 4.5ms. This had to acconmo-
deted! the 4 pipes.

* Aconcrete retainer wall was con-
structed & the face of the pit to sed
any col | apse whil e ranmng.

o Al the ather 3sides of the ertry pit
vas seal ed wth shuttering sheets
& channel s.

e Gadient was the nost difficult
and inportant aspect of the job,
hence concreating was done as a
foundationinthe pit.

* Pipe @900 nm havi ng 14nm wal |
thickness were wel ded wth addi -
tiona stiffness provided at the
welding joints so as to avoid any
breckage of joints while ramng

e Devatring punps vere installed
as a safety precaiti on.

e The conpl ete area was barri caded
wth sheets to avoid any untoward
acci dent s.

Jobsite

Mter al the preparations were com
pleted the job execution had to be
started, pipe string of 5 nirs. Length
was |owered and strapped wth na-
chine. Ater checking the necessary
angel required to obtain around
Smmupward incliation at every
nmirs. The ranmer was started. Hrst
pipe was very critcle as it woul d
guide the direction of other pipes.
FHrst 30 m(6 pipes) took not nore
than 2 hrs.each for insertion the com
plete string of 40 mvas dore in less
than a veektine. The result obtai -
ned vas perfectly natching wth the
requirement. The second pi pe was
positioned at roughly 1 mdifference
and was conpleted in the sinilar
fashion @ 60 Omm pi pe of 10mm
wal | thickness was placed at around
3 mdepth and was inserted wth the
same accuracy. The whol e proj ect
was conpl eted within 40 working
days including cleaning of pipes.
The gradient was within 200 nm
lirt.

Ater conpletion of the job the PD
decided to use this technol ogy nore
frequently and effectively for there
aher proects

PIPE_RAMMING




Renewal of concrete sewage

line through ancier
with Grundob

K Nex Pipelines is a South Vel es
based conpany who specialise in al
forns of pipe bursting and trench
| ess reneval . The conpany was esta-
blished in the 1990's carryi ng out
vork directly to the utility indu-
stries. Homearly days, KNex have
strived to pronote the use of trench
| ess techni ques to these industries
and in recent years has been recogni -
zed as the leading contractor wthin
Vil es for dtermative s utions.

In early 2000 the conpany recogni -
zed the need for increased di angters
and pi pe burst lengths to advance
pipe busting in genera. This resu -
ted in the purchase of a G undoburst
1000G pi pe bursting rig. This rigin
brief, conprises of a pul unit which
is cogpade of achieving a 100t pulling
thrust whilst using a QickLock rod
system This equi pnent was far in
advance of any of its contenporaries
and offered a sol ution where pre-
viously there vas nore.

This naj or capital investnent allo-
wed us to promote our services to
Dam Cynru Vel sh Water (DOWY
strategc Gpitd Aliace Rartrers.

Due to the capabilities of this equip-
nent the client recognized that pipe
bursting had now becone a serious
aternative technique for the reneva

Aerial photograph showing route through
ancient wood land

of pipes, where often |ocation and
environnental factors negate the use
of traditiona open-cut nethods.

The Ghendraith capital project con-
sisted of approxinately 7 kil ongtres
of sewer upsize. Although the exi -
sting concrete pipeline was in good
condition the systemcoul d not cope
wth the flows and had been di schar -
ging through the conbi ned sewer
ou fals () inotheriver that run
adj acent for a nunber of years. The
existing pipeline runs down the val -
ley to the treatnent works through
heavily ancient woodl ands, and
areas of specia scietific interest.
The initia schene ves detailed as an
open cut off line repl acenent which
voul d have had significant effect on
bath the local ecd ogy and residents
of the area. Fromthe outset it beca-
ne evident that traditional open cut
nethods were not an option in a
| arge section of the schene w t hout
signi ficant environnental inpact.

A the feasibility stage, Koex pipdi -
nes where approached by the Vél sh
Viter capital aliance partners, Mr -
rison Gnstruction to investigate the
possi bility of trench less replace-

t woodland
Urst 1000G

;_',:.r'
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Part of the scheme passed through a golf
course, this resulted in understandable an-
xiety from club members concerning dama-
ge, however the surface and condition of the
fairway is still in its original condition.

nent. It was our feeling on inspec-
tion of the nain and the flows wt -
hin the existing systemthat an on-
l'ine pipe burst repl acenent woul d
prove both environmentally and
conmercially viade.

The design requi renents were that
the existing 9° and 12" sewer were
to be replaced with 450mm and
560mm pi pe. A presentation was
drafted detailing the location of pits,
net hod of works and proposed so-
I utions which was presented to the
Envi ronnent Agency(EA), Coun-
tryside Quncil for Vel es(G3Y and
the loca ecdogca representatives .
Inaddition, it was felt that that a
physi cal denmonstration w t nessed
by al parties would further denon-
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Customer:
Contractor:
Place:
Machine:

Pulling force:
Job:

Advance investigation:

Bursting length:
Old pipe:

New pipe:
Date:

Welsh Water (DCWW) Caiiital alliances, UK
K’Nex Pipelines is a South Wales, UK
Gwendraith, Wales, UK

Grundoburst 100G

100 t

Replacement and upsizing of a concrete sewer
line which could not cope with the flows through
ancient woddlands to a treatment plant

Camera survey and flow monitoring analysis
3 kilometres

9” and 12

@ 450 mm and @ 560 mm

April 2003

strate both the capabilities of the
conpany and the significant redu-
ced effect of the repl acenent option
on the surrounding area. This de-
nonstration proved to be the deci -
ding factor in the nethod proposed
pulling in over 100ms of butt wel -
ded 560mm D aneter new pipe in
forty five mnutes wth no danage
or disruption caused.

O the strength of the above K nex
were awarded the on line repl ace-
nent contract through the nore sen-
sitive areas of the Geendraeth Sche-
ne. This invol ved th repl acenent of
approxi mately 3kmof main wth a
contract va ue of approx £750, 000.

Due to the environmental con-
straints inposed by the adj acent va-
tercourses and the loca widife ha-
bitat the schene was programed
to be carried out through the wnter
nonths. VMilst this provided access
constraints these were mni msed by
the bursting option wth plant no-
venents and excavation etc kept to
an absol ute mninum The advance
i nvestigation works, which included
a full 3000mcanera survey and flow
noni toring anal ysis, ensured that
we had thought through and prepa-
red for every evertud ity

Wfortunately the contract started
over the wnter nonths and deal i ng
wth existing sewer flows was only
one of the problens to over cone.
Hwvever d| the up front investigati -
on and the liaison wth the rel evant
authorities and affected land owners
and nenbers of the public paid off.

The project becane a total success
story and even now after Knex has
gore ontoinstal inexcess of 10 ki -
lonetres of |arge dianeter sewer
using pipe bursting, the story of
Grendraith still seens to be the one
that set pipe bursting onits way in
the V¢l sh Véter Alliance as a se-
rious aternative to open cut.
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GRUNDOBURST 1250 G

replaces concrete pipe ND 400

Ll "','r i 1 ' '
Customer: Civil engineering office Freudenberg/Germany
Contractor: Firma Sommer, Dillenburg
Place: Freudenberg/Germany
Machine: Grundoburst 1250 G
Pulling force: 125t
Damage: Corrosion / misalignment / fragmentation
Bursting length: 2x120m
Expander: 610 mm
Old pipe: Concrete ND 400
New pipe: PE-HD DN 500 resp. OD 560 x 31,7 (Simona)
Long pipes 12,0 m / butt welding
Coverage: 1,40 m (trees along the pipe path / lake nearby)
Rod pushing time: 80 min.
Effective pulling time: 90 min. per section
Date: September 2003®

Rohrankunft in Zielgrube.

Das verlegte Neurohr.

e ——

Der zum Einzug vorbereitete Rohrstrang
mit Berst- und Aufweitkopf,
610 mm Durchmesser.

Der GRUNDOBURST wurde inzwischen
demontiert. Zu sehen ist der Berst- und
Aufweitkopf. Gut erkennbar auch das ei-
gens betonierte Widerlager mit einem ein-
gebauten 600er-Beton-Rohrstiick, um den
Rohreinzug zu erleichtern.
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Pipe renewal with
GRUNDOBURST 2500 G

Customer:

Machine:
@ bursting rods:
Total rod length:

Pipe path
Total length:

Length of sections:

Pipe depth:

Machine pit:
Intermediate pits:

Old pipe
Type of line:
Material:

Nominal diameter:

New pipe
Material:

Nominal diameter:

Accessories
Winch:
Bentonite tank:

Description:

Portland Construction

GRUNDOBURST 2500 G
140 x 150 mm
120 m

890 m
90 resp. 110 m
between 5 and 8 ft

25x9m
yes

Sewage
Concrete
400 mm

PE-HD
600 mm

10 Tons
1900 |

The sewage pipeline ran between several houses, most of them
having open-air swimming pools.
The distance from the swimming pools to the pipline was

approx. 10 ft. @




New TIP technigue:

Short pipe relining with
GRUNDOBURST

By using the new Tight-1n-H pe
net hod (Tl P-nethod) short sewa-
ge pipes can be instdled trenchl es-
sly fromnanhol e to nanol e tightly
adjacent to the old pipe vall. As
the outer diangter of the new pipe
isonly slightly snaller than the
inner dianeter of the old pipe,
there is no necessity for filling the
annul us, which is often required
for standard relining. The cross-
section deficiency is mninal and a
trenchl ess connection of house
connections is possibl e

An essential advantage of the
Tight-In-Fipe nethod is the fact
that dwringtheinstalationsnall to
nedi um si zed of fsettings can be
evened out. Furthernore the ne-
thod can be applied when danages
occur, such as e.g. tears, |eakages
or in-growng of roots. In such a
case asdidgrder, prepared a the
factory, is built intothe dd pipe
canal. Generally speaking, in this
connection the termrelining is
used instead of calibre pipe bur -
sting. This totaly newand i nnova-
tive nethod of technique from

TRACTO TEGHN K can be carri ed
out w thout any underground con-
structi on vorks.

The special w nch construction
wth the GRUNDCBURST, as well
as the speciad proven pipe instala-
tion technique ensure a safe instd -
lation (patent pend ng).

The hydraulical |y operated QRN
DCBURST 400GT with cable pul -
ling device is set upinthe target
pit before starting the sanitation,
the wnch boomis |overed into the
pit nanua ly.

Inside the starting pit the guiding
sleeve is threaded via the steel
cable and brought into the old
canal. Then the short pipes are
pushed into the ol d pipeline, one
after another. This is done by pu -
ling the steel cable, which is
connected to a pushing adapter.
The new pi pes are therefore not
puledin, but pushed in. This en-
sures a safe and tightly seal ed
comnection of the pipe sockets.

Due to the new type cabl e boom
the pulling force of the GRUNDO-
BURST 400 GT can be i ncreased
from50 KNto 160 KNif required.
The TIP nethod is really wor-
thwhile, especially for renew ng
sewage and nmixed water canal s.

The propul sion speed i s between
15 mand 20 mper hour, so that it
is possible to redevel op two canal
reaches per day.
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The advantages of the TP net hod:

e snall to nedi umsized defornati -
ons and of fsettings can be evened
at

restoaion o thecircda prdfile
up to 2 cand reaches per day can be
reneved.

solid girder, prepared ex factory
wth newlimt of wear and | ong
savicelife

no and ar filling required

mn reduction of the cross-section
applicable for various types of da-
nages, e.g tears, root infestations,
| eakages, forming of fragnents
safely applicable according to ack-
now edged t echni cal standards

no injection of the danaged area re-
quired for ground vater infiltrati -
on, due to the nethod

low jobsite set-up requirenents:
| ess personnel and space required
trechchl ess connection of house ser -
vice lines fromold pipe di aneter
ND 250 on

no underground construction

vorks (except | ong pi pes)

Not only the contractor hinsel f,
but also the applier of the static
pi pe bursting system GRUNDO-
BURST profits fromthis advanced
devel opnent .

GRUNDOBURST can be used for
the pipe bursting nethod as well
as for the TRnethod and a so for
regular relinings (short and |ong
[ pes).

TIP demonstration jobsite
Customer:
Execution:

Place:

Altrohr:

Medium:

Installation length:
Damage:

House connections:
New pipe

- Type:

- Pipe size:

- Pipe section length:

Machine and equipment:
- Machine type:
- Guiding sleeve:

Sewage
30 m

non

PP-HM

05m

City of Olpe/Germany, Civil engineering office
TRACTO-TECHNIK GmbH, 57368 Lennestadt
City of Olpe / Gordeler Weg

Stoneware ND 250

Deformations / cracks and fragmentation

OD 242 x 13,0 mm

GRUNDOBURST 400 GT
OD 245 mm




WMZ installs lake retrieval pipe:

Spectacular
underwater
achlevement

Lake Gonstance is the deepest (250 m
and largest (580 knf) lake in Grnany,
it is dos ahuge drinking veter reser -
voi r which supplies extensive areas of
Southern Germany. The Lhiversity of
Gnstance uses the | akevater for coo-
ling their clinate contro and research
uits.

The lakevater is taken froma grey cast
iron pipe over a 400 mlength at a
depth of 45 mwhich is in turn sup-
plied froma retrievd sheft. The nei gh-
bouring punpi ng station sucks water
ot o theretrievd shaft and conveys it
via a 500 mlength, 250 nmgrey cast
ironpipe into a raised container. From
there the university is supplied wth
cooling vater a 5°C through a 900 m
length of 250nmcast iron pipe, which
after usage in a natura nanner, can
flowback into the Lake Gnstance.

As the university's library was exten-
ded wth a further building there is an
increased requirenent for cooling
vater. The capacity of the existing coo-
ling vater supply systemis 60 /s and
insufficient to cover the requirenents
al year round. Therefore, additional
fresh vater had to be fed fromthe net -
vork. In addition the 90 year dd |and
pi pel i ne between the punping factory
Egg, the raised container at Al nann-
sorf and the Lhiversity Gonstance, as
vel | as the 400 mlong | ake pipeline
vere in a poor condition, which called
for arened of the pipes.

Mainau

The overland pipeline vas aready re-
placed in the Wnter of 2002/ 2003
wth a 400 nmgrey cast iron pipe. The
reneval of the |ake intake pipe was
schedul ed for Wnter 2003/ 2004 and
vas to be installed over a 100 mlength
fromthe retrieva shaft right into the
Lake Constance using the HDD re-
thod

The newretrieva shaft, wth a base ap-
prox. 7 mbel owthe ground and a dia-
neter of 4,20 m was surrounded by an
open cut sheet pile wall and woul d
later be installed wth two drain
punps and kept in a dry condition.

The drilling conpany WWZ from
Laui ngen, as sub-contractor, was to
carry out the drilling work and
Kl unpp GrbH from O fenburg the
pipe installation vork.

The new HDPE (D 500 mn | ake pi pe
wth aa wal | thickness of 45,4 nm had
atotal length of 320 mand shou d be
laid over adistance of 210 ma an ap-
prox. depth of 40 mon the | akebed.
The topographi cal and geol ogi cal con-
ditions wthin the bore path required a
bore depth of 20 m The ground expl o-
ration sanples identified soft sandsto-
neinthe top layers and clay and narl
inthe deeper |ayers.

Lake Constance

\\
G - e —,
. . N \ ———
+ = 210m - _
= —— 3 -

The bore itsel f showed no unsol vabl e
probl ens. The chal | enge was seen in
control ling the buoyancy and | owering
and installation of the pipes bel ow
water. The fol | ow ng neasures were
agreed upon:

For the installation a nulti-layer pipe
was used. The 12 mpipes vere to be
joined together by butt-wel ding.

The part of the welded pipe string,
vhich is to be | overed onto the | ake-
bed, had to be ballasted on the em
bankrment by means of 50 concrete
bl ocks with a weight descendancy of
400 kg each, placed at distances of 4 m
on each of the pipes.

A controlled flooding of the pipe was
required for the [ onering process.

To hol d the pipe string above vater in
a stable position and under vater, floa-
ting & the instalaion heigt of about
20 m 6 potoos a dstaves o 5
meach apart  were necessary. The
pont cons vere equi pped wi th w nches
for lovering the pipe string to a depth
o goprax. 20 m.

The nax. pulling of the Gundodrill
boring unit of 20t hed to be taken into
account. Wth a dead weight of 15t
and an additionad 20t concrete vei ght
anax. puling force of 10t was expec-
ted undervater.

Adiving teamwvas ready for action to
carry out any retrieval or assenbly
work under water.

The city works Gonstance had a ferry
wth a cabl e dredger vaiting.

Ater constructing the retrieval shaft
the pilot bore could begin. The Gun-
dodrill bore unit (Minufacturer: Trac-
to-Techni k, Lennestadt) was positio-
ned approx. 30 mavay fromthe retrie-
vd sheft, to be adetoreach the instd -
laion depth & the invert o the retrie-
val shaft. Aiter 70 mthe bore head
suddenly net a difficult to penetrate
sandy stone layer, which required the
use of a QRUNDCRXXK rock drilling
nud notor. The pilot bore took 2 days

to conpl ete.
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The pontoons which were necessary to hold the pipe string above water in stable postion.

Wsi zi ng back reanming bores fol | oved,
indanmters of 250, 350, 500 and 625
mm After 6 working days these were
conpl eted. After the final upsizing
bore the 640mm backreaner was pus-
hed far out to lake wth the drill rods
through the bore hole, to keep the
strain of the drill rods to a mninum
for the retrieval process. The divers
vere required once again, to fasten a
tension chain to the backreaner. In the
neantine the pipe string was aigned
a lake ad ready for pipeinstdlaion

The tension rose wth all the partici -
pants. An engineer was in position on
each of the pontoons. The pipe string
vas flooded. S nultaneously the | ove-
ring procedure at all pontoons began.
The planners had got their suns right.
The pi pe di sappeared sl owy bel owthe
vater surface, until only the pontoons
vere viside Asese o reief vas felt
bydl. Bi thelast hude- theppein-
stalationitself —vas still ahead. Du-
ring the pulling-in process a sudden
resistance was clearly detected in the
bore hde. The pulling force vas area-
dy a 12t. The WE teamguessed t hat

a rock nust have got janmed in front
of the pipe. Wth a great anount of
sensitivity and support fromthe dril -
ling fluid the resistance sl ackened of f
after 2 further drill rod lengths. The
puling force dropped drasticaly to 7 -
8 t. There were no further probl ens.
The cycle tine for each drill rod vas 3
mnutes. The arrival of the pipe string
intheretrievd sheft sigdled geat ap-
pl ause and appreciation fromall the
attendees. Ater the instalation process
the correspondi ng connection works
vere carried out. The retrieva lire vas
finally lowered to the bottomof the
| ake and the pontoons were di sassenf-
led

Due to the application of the HD
technology the ecology of the flat
wat er zone and the i rmedi ate nei gh-
bouring coasta garden of the universi -
ty in Gonstance had hardly been di -
sturbed and therefore net wth great
approval fromthe council, the fishing
supervi sor, the university biologists
and the lake research institute in Lan-
genargen. @

Bore path:

Total length:

Length of the pipe section
laid on ground in the flat
water zone (bore):

Length of the pipe section
laid on the lake floorin the area
between dump and deep zone:

Water depth at withdrawal point:
Product pipe:

Shaft depth:
Shaft diameter:

Pumping factory Egg, to the west,
adjacent to the existing pipe at
a distance of approx. 17 m

320 m

110 m

210 m
approx. 50 m

OD 500, wall thickness 45,5 mm,
coating PP 3 mm

7m
420 m

The loaded pipe string with the swimming
bodies is pushed into the lake with the
help of a cable dredger. Then it is connec-
ted to the backreamer.

Rt |

‘illIl‘:' ASk for a
free video

- onCD-R at
phone no. +49 2723 808110




Beermann installs
rainwater sewer pipe
ND 560 through rock

The existing nixing draining plant in
Hat ti ngen/ Germany and the open-
air swmmng pool were no | onger
up to latest technical standards and
had to be renewed. In connection
wth this renend a cdlector will be
produced, vhich wll divert the rain-
vater tothe river Rihr. This cdlec-
tor reaches a slope of 50%in the cen-
tre, or to be nore precise, over a
length of 97,50 ma height variation
of 30 m To stop the energy speed
arising, a wirlpoo shaft a the end
o the step slopeis to be erected

By instaling this cdlective lire the
public works in Hattingen are able to
conpl etely contro the diversion into
the Rir river.

The extrenely steep terrain with
nany old trees was very dense con-
tai ning shrubbery The ground ins-
pections showed that there was a
strong chance of neeting fissured
clay, conpact rocks wth high textu-
re firnmess and coal particles inthe
planned bore path at a depth of
about 8 to 10 m Due to these soil

. '&lﬁf
conditions a penetration wthout a
bore hole motor for rock was not
possible. Therefore a tender vas pla-
ced. The conpany Beernan from
R esenbeck/ Ger many was awar ded
the task, due to their conpetence

Soil conditions:

Installation length: 97,50 m
Product pipe:
Weight of pipe string: 8 tons

Total installation time: 2 weeks

into the river Ruhr with a height variation of 30 m

Dense soil with shrubbery in extremely steep terrain;
Fissured clay, compact rocks with high texture firmness
and coal particles in the area of thr bore path

PE-pipe 560 x 50,8 SDR 11

T s and experience. The duration of the
“u\_\\ job vas set at two weeks.
| The jobsite took alnast 2 days to set
= \“-‘- up and incl uded the production of
i the Betonite collection pits, the in-
i X stallation of the vhol e bore equip-
I L - i nent as well as preparations, such as
, . fresh water supply and mxing of
I r— Bentonite. Rock-drilling requires a
 amtmmemn = = hi gh Bentonite consunption of up to
ey (P 300 I/nin. Taking this into account a
e s =am I E L LA mxed Bentonite quantity was held
ina 20 nt buffer tank. Added to this
Customer: City of Hattingen/Germany
Contractor: Beermann, Horstel/Germany
Machine: Grundodrill 20 S and PD 50/33
Equipment Grundorock mud motor, mixing and recyling unit
¢ Job: Installation of a rainwater canal from a draining plant




there vas a mixing tank wth a furt -
her 7 m capecity, as vel |l as the atta-
ched recycling system in which used
Bentoni te vas re-produced for re-use
by separating any particles and pre-
paration in the mxing tank wth ap-
prox. 10 kg/nm? Swell Gil. The pro-
portion for a new mxture has in
conparison 30 — 50 kg/n Sl | &I
A the end of the operation a g gatic
anmount of 900nt used Bentonite was
recycl ed and nixed.

For the pilot bore Beernmann chose
the Gundodrill 20S nainly down to
economical reasonsnd the flexiblity
of the drill rods. Because the 20-t
bore rig vas going to be taken toits
linmts for the clearance bores and the
ppeimstdlaion a5t uit D533
fromPrime Drilling was used for
back reaming and pipe instalation.

Gose tothe bore unit ad dsointhe
target area Bentonite collecting pits
were dug up. The used Bentonite
was punped via an overhead instal -
led pipe to the recycling unit. The
stony nateria which broke out and
was rinsed out renained in the pit
and i f necessary vas excavated. /s a
further preparation neasure the bore
axis for the arilling fluid vas neasu-
red and a profile cross-section was
produced. The neasuring team was
then abl e to neasure the intended
depths and conpare themto the ac-
tual depths and, if necessary, nake
any correctians.

The first upsizing bore wth a 280
nm backreaner was carried out sur-
prisingly wthout any problens and
took approx. 6 hours. The second ex-
panded bore wth a 450 nm backr ea-
ner took approx. 24 hours though

HDD SYSTEMS

and shoved that after approx. 50 m
at approx. 6 mlength harder stone
layers had to be penetrated. Therefo-
re the next expanded bore was car -
ried out with a 560 nm backr eaner
and successfu ly carried out after ap-
prox. 7 hours. The last expanded
bore with a 680 nm backreaner took
a little longer again, approx. 14
hours. (h two occasi ons the backre-
aner had to be driven back in a dffi -
cut section ad the vorn-off hits re-
neved. After this expanded bore the
backreaner was not di sassenbl ed,
but driven back into the bore for the
pipe installation. Atotal of 38 n?
rock was displaced out of the bore
e

A last the bore canal was ready for
the pipe instalation. O the other
side of the Rver Rihr the pipe

' " - fr e
' # - o

string, weighing 8t was a ready wel -
ded together and aided by a cabl e
wnch, as well as supported by a
wheel |oader, noved to the other
side of the Ruhr. There a crane set
the pipes into position for connection
to the backreaner and held it during
the ertire pulingin process a about
3 mheignt above the railvay tracks.
The pipe instalaion took |ess than 2
hours.

WIly Paukstat, subsidiary nanager,
wanted to be sure that the pipe
woul d not slide backwards and deci -
ded to carry out an annul us conpac-
tion process. This rounded off the
pipe installation. Nowwork coul d be
started on the whirlpool shaft and
the comection to the d d sheft. @

Below: The new whirlpool shaft.



The Grundodrill 12 G-bore unit during
the pipe installation

Boring in the mud-flats

tely 400 mtovards Hillig. Acable

The hol m "Nordstrandi schroor”

wth its 18 inhabitants is a snall

North Saisland in the nud-flats. A
snal | passage |eading through a
damconnect s the island to the nain-
land 5 kmaway. On the other side of

the island the conpany Paasch, from
Danendorf, a subsidiary of Qi-
strow had to acconplish an unusual

jda

In front of the dyke on the nai nl and
alarge jabsite sign vas erected to no-
tify the pudic that the vater suppy
board Geversee is installing a drin-
king water pipe 225 x 17,3 nmover a
length of 5.200 mto the hol mNord-
strandi schnoor. The reason for this
project is that an existing 225 nmas-
bestos cenent pipe laid in 1964, had
to be renewed because of its age.
Two PEsteel arnoured sea pipes, in-
staled in 1990, were to be comnected
tothe newy instaled pipes at the
transfer shaft a Hillig and to the
mai nl and. The 355 mm pi pes have
aready been instaled into the trans-
fer shaft fromthe sea bel ow the
dykes by enpl oyi ng the HDD ne-
thod.

The owner of the executing com
pany, Benno Paasch, explains: "Snce
the mddl e of June we have only
been able to work at ebb-tide. The
tides determne our operating tine
and the flood-tide is aways bearing
down on us. Frst of all using the
pl ow nethod the pipe was instal led
at adepth of 1,50 mover approxi na-

22

The pontoon carrying the boring equipment.

and plow unit was used from
Focker sperger, who devel oped, con-
structed and successful ly applied the
first hydraulically adjustable pl ow
for the instdlation of pipes in Bwa-
ria Wth this technique up to 24 ca-
bles or pipes up to 355 nmpipe dia-
neter can be trenchlessly instdled si -
nul t aneousl y.

The installation unit consists of a
wnching unit suitable for terrains
and the cable plow Wth the plow
plate, vhichis lovered to the requ -
red depth into the starting pit, the
peretration for the hol | ow space for
theinstallationis produced. The pipe

itsdf is fedinviathe installation
shaft and pulled in parallel to the
plowvroute.

For this application the unit had to
be adapted to neet the prevailing
conditions in the nud-flats. The wn-
ching unit wth cable wnch and an-
choring plate was equi pped wth an
undercarriage wth rubber tracks.
The undercarriage of the pipe and
cable plowwthit's four all-round
hydraul i cal | y adj ustabl e extensi ons
wth runners was adapted to overco-
ne the uneven surfaces and keep the
soil load to a mnimum BEven though
this conversion work took several

Customer:
Contractor:

Machine:

Job:

Characteristics.

Product pipe:
5200 m
1,50 m

Installation length:
Installation depth:

Total installation time:

Water supply board Oveversee/Germany
Company Paasch, Damendorf/Germany

Pipe and cable plow from Fockersperger and
Grundodrill 12 G from TractoTtechnik

Installation of a drinking water pipe from the
mainland through the mud-flats to the holm “Nord
strandischmoor” in the North Sea

The pipe was actually installed applying the plow
method, the last 400 meters were imstalled using the
Grundodrill. Work was only possible at low tide

PE pipe 225 x 17,3 in sections of 12 m

June - Septemner 2003




The pipes are ready for installation. The pontoon in the background with the bore rig.

weeks, theinstallation of the drin-
king water pipe itself only took 8
vorking days to cover a distance of 4
km Haing a nost reached the tar -
get the ground conditions suddenly
becane softer wth |ess | cad bearing
capecity for the vehicles, wich slo-
wWy sank despite all precautions. It
was a dranatic act retrieving the
cable and plowunit and the vehicle
before the flood set in. Due to the
very soft ground conditions the pl ow
could not be used any nore. It was
deci ded that the last 400 mwoul d be
instal l ed by using HD net hods. ”

The Gundodrill bore unit type 12 G
(nanuf acturer: Tract o-Technik, Len-
nestadt) was working on a pontoon
ajecat tothe jasite Thefirst pla
bore over 200 mlength was com
pl eted wthout any probl ens. The
bore was carried out fromthe Hillig
dyke in the direction of the pipe in-
stalled by the plow which had im
nerged fromthe mudflats and was
visild e fromthe shore.

The bore head subnerged at the
narked exit point. It was equi pped
wth wder steering plates so that it
coul d be steered nore easily in the
soft ground. The pipe string was
ready for instalation. The 12 mpipe
|l engths were wel ded together wth
an autonatic butt fusion nachine as
requested to a total length of 200m
The undercarriage pulls the pipe
length into the nud-flats. Quer hal f
the pipe length has to be separated,
as the vehicle becane stuck in the
nud-flats because of the load. The
drilling crew quickly renoved the
bore head fromthe drill rods and
attached a 355nm backreangr to the
pipe string. dose teamwork was
essetiad as the pipe had to be instd -
| ed before the tide cane in. Man-

vhile the autonatic butt fusion na-
chine is driven into the nud-flats
and during a break the wel ders suc-
cessfully wel ded the two pipe lengt -
hs together. Bverything vent to plan
wthout any unforeseeabl e interrup-
tions. A hightide the pontoon set
off and drove out to the "connection
area” 200 maway. As soon as ebb-
tide set inthelast bore begen

The connection of the pipe ends a a
depth of 1,50 mvas a red chall enge.
The line vas cut free over alength of
25 mand 3 — 4 mwdth at 1,80 m
depth.  The team were able to
connect both pipe ends wthout any
problens during ebb-tide. Benno
Paasch, described the specia nutiva-
tion behind this project and how his
conpany won the tender. "This pro-
ject vas very specid —aaceinali -
fetine job. Qt here there are diffe-
rent elements and you al ways have
to expect the worst. Qice we had a
stormand the 8 mw de pontoon
drifted 4 manay, despite being an-
chored down. This shows the el e-
nents ve have to fight against here.
Paasch were in third place for sub-
nission of the public tender, hove-
ver the conpany in second pl ace
postponed their bid due to an adm -
nistration error. The conpary in first
pl ace had of fered a pl ow net hod,
which did not neet the approval of
the mid-flat protection regul ations,
vhi ch neant that we were given the
oficiad go-ahead by the conmittee.

Intialy a potoon wth a captain on
board was supposed to be hired, but
Paasch recommended an anphi bi an
type vehicle, which they hired speci -
dly. It cancaryaloadd 14t ad be
used either as a driving or floating
vehicle If it becones stuck, then you
only have towait for the tide. This

Pipe pulling.

was nuch nore flexible and cost-sa-
ving and proved to be the best deci -
sion. The pontoon was only required
for a short tine for the planned
bores.

The vater supply board took care of
al the licenses. Rangers fromthe na-
tiod park kept a close check that dl
provisions were net and everythi ng
was docunented in great detail. Ay
danages to the surface had to be le-
vel led out. Every novenent of the
anphi bi an vehicl e had to be authori -
sed. A &S detection systemwas
used to ensure that the pipeline was
constantly surveyed in case of any
danage.

The project was conpleted at the end
of Septenber. V& have net the tine
schedul e extrenely wel |, although
wth a project of this nature you
have to expect a surprise or two d |
thetine” ®

The pipe end in the mud-flats, which
were installed with the "plow"




450 m bore - Air traffic
remains undisturbed

Above: The Grundodrill 20 S bore rig
establishing an upsizing bore

Left: Aerial photo of the Friedrichshafen
airport with the bore path indicated

Customer: Rohrleitungsbau Lohr, Ravensburg/German
Contractor: Fa. Max Wild, Berkheim-lllerbachen /Germany
Job: Installation of a drinking water pipe in a protection

pipe over 444 m length under a runway

Pipes: Drinking water pipe OD 224
Protection pipe HD-PE OD 355 mm

Machine: Grundodrill 20S

Soil conditions:  Drifted clay and especially drifted marly ground showing
sand contents up to the surface. At depths from 2,5 to
3m increasingly limnic chalk.

Special characrteristics:

On the west side of the airport there were underground obstacles such
as concrete wall remains, which stem from the first runway and it's exact
position is unknown. They even suspected battle means in the ground.
Furthermore various drainage and sewage canals in various cross-sections
and depths to the right and parallel to the runway. The bore was carried
out under the strictest safety criteria. At first a terrain was marked and
secured with a 1200 m fence and was approved by the German air
aviation office. It was not possible to enter the terrain without a pass.

Duration: 5 days

The air traffic remained undisturbed.
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All-weather protection
for GRUNDODRILL X
Series e

Poor weat her shoul d not have to cause expensive interrup-
tions during jobsites. Therefore, Tracto-Technik has reacted to
nunerous custoner requests for the Gundodrill X series and
has built aflexibe al-vweather protection, which can be assem
bl ed when the weat her gets bad and di sassenbl ed just as
qui ckly when the weat her i nproves.

The all-veather protectionis also a working protection for the
operator, as it keeps out the wnd, rain and snow and reduces
the possi bl e danger of i1l ness.

Advantages of the all-wheather protection

« can be retro-fitted for all X-types

* suits the machine design optically

* simple and quick to assemble with only a few steps

« Light construction with low weight of approx. 85 kg

* Plexiglass at front, rear and right

* Entrance with slide foil

« Available upon request in your company colours

* Integrated into the control stand and swivable

Surrounding view to all sides

equipped with 2 additional spotlights e

Note: The machine width with weather protection enlarges for approx. 30 cm. Free all-round view




bauma 2004 —




concept
on 800 m?

Jubilee bauma broke all records!

Wth 410.000 the nunier of trade visitors increased once again in
conparison to 2001 — exhibitors were pleased wth internationality of
the trade fair and the nunber of concl uded desal s.

e Bst resut inthe 0 year histay o the trade far - visitars
from171 countries (2001 406.000 visitors from157 countri es)

e Sare d internationa visitors rose from27 to 31 percent

* Hgly frequented by visitors fromMdd e/ Eastern Europe
and the Eastern Eirrope/ Gntral Asia as well as fromoverseas

e Again very high share of decision nakers — grow ng nunioer
of visitors representing a conpany

e Exhibitors report nunerous concl uded deal s and expect extensive
after exhibition busi ness

e & percent of thevisitors rark the integation of the bauma mi ni ng
intothe trade fair concept as ,exce lent to good*

* Rcord jubilee bauma:
- 20 percent nore exhibitors altogeher
- International participation icreased by 26 percent
- 14 nore exhi bitors fromgernany

* bauma + mning 2004 initiates slight opti msmabout further
busi ness activities worl dwde and in Gernany @




nodig-construction.com

Partnership

with the ISTT

Nodi g Gnstruction, the international trade plat -
formfor trenchless pipe installations ad pipe-re-
pl acenents has now est abl i shed a part nershi p
wth the International Society for Trenchl ess
Technol ogi es | STT.

The coopearion ains at offering additional val ue
for ISIT nenbers and providing nore and detai -
led speciaist infornati on to be nade avail able on
nodi g- const ruct i on. com

From oct ober 2004 on nodi g- const ruct i on. com
wll provide alot of newand revised infornation.
For exanple the ISTT wll have its own news sec-
tion on nodig-construction. The techni ques sec-
tion wll be updated according to the latest 1SIT
standard technical papers and | STIT nentoers wl |
have exl usi ve access to a | arge downl oad area
provi ding NoO g conference papers fromthe |ast
decades.

The | STT website wwnistt.comw || appear in a
conpl ety new | ayout wth several direct links to
the information sources on nodi g-construc-
tioncom

Tracto-Technik GmbH TT Technologies Inc.
Head office 2020 East New York St.

P.0. Box 40 20 USA-Aurora, IL 60504

D-57356 Lennestadt Tel.: +1 630-851-8200

Tel.: (+49) 2723/8080 Fax: +1 630-851-8299

Fax; (+49) 2723/808189 wwuw.tttechnologies.com

E-Mail: export@tracto-technik.de

E-Mail: info@tttechnologies.com
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TT UK Ltd

10 Windsor Road

(B-Bedford MK 42 9SU

Tel.: +44 1234.342.566
Fax: +44 1234.352.184
www.tt-uk.com

E-Mail: ttuk@compuserve.com

TT Asia Pacific Pty Ltd

31, Demand Avenue, Arundel, Goldcoast,

Q 4214 Queensland, 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-Techniques
Siege Social

Avenue Benoit Frachon

Z. 1. de Boulazac

F-24750 Périgueux

Tel.: +33 5.53.53.89.83

Fax: +33 5.53.09.39.41
www.tracto-techniques.com

E-Mail: info@tracto-techniques.com

http://www.tracto-technik.de

Your GRUNDOMAT-Partner:
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