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PRT – Pipe Replacement Technology

Bursting head

Widening

So far only pipe bursting and modified micro tunneling 
systems (pipe-eating method) are available for a -

pipeline corridor- trenchless replacement of old pipelines.

A prerequisite to utilize this method is
that the surrounding ground can be 
displaced; major increases of dimensions 
are often problematic or impossible.

Pipe bursting
method

Static pulling
device

Old pipe Pull rodNew pipeStrech (tension) unit

PRT – Pipe Replacement Technology
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technical perfected systems

…but too long construction time
Pipe Eating 

systems

PRT – Pipe Replacement Technology

Method and apparatus for replacement of old pipeline systems

Pipe Eating with Front Steer– guided drilling with auger system
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Method and apparatus for replacement of old pipeline systems

Pipe Eating with Front Steer– guided drilling with auger system

Method and apparatus for replacement of old pipeline systems

Pipe Eating with Front Steer– guided drilling with auger system

technical perfected systems

…but too long construction time
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PRT - Technology

The new inventive technology will especially be utilized 
when regular pipe - bursting can no longer be applied, 
because the soil cannot be displaced or because a 
necessary dimension enlargement is not sufficient 
displaced, or respectively if there is a guideline that the 
old pipe must be removed completely. 

With this new technology it is possible to 
lower the construction time by 60 - 80%.

PRT – Pipe Replacement Technology

An Example: Advance length 60 meters, d = days

Pipe-eating method with slurry system: 
set up 3.5 d, pipe eating 6.0 d, dismantling 2.0 d Σ 11.5 d

Pipe-eating method with guided auger system: 
set up 2.5 d, pipe eating 6.0 d, dismantling 1.5 d Σ 10 d

The new Invention method with short pipes*: 
set up 1.0 d, pulling process 2.5 d, dismantling 0.5 d Σ 4 d
*for example polymer concrete jacking pipe

The new Invention method with PE Long pipes: 
set up 1.0 d, pulling process 1.0 d, dismantling 0.5 d Σ 2.5 d

60 % - 80 %  lower construction time!

PRT – Pipe Replacement Technology



7

PRT – Pipe Replacement Technology

chamber

removal of drilled material is done with a suction excavator

PRT – Pipe Replacement Technology
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Suction Excavator - patented suction principle

PRT – Pipe Replacement Technology

Computer-optimized
sound-absorbing unit

efficient
micromesh filter

standard radio
remote control

patented
separation system

high performance
fan

integrated
compressor

resistant
tilting container

hydraulik driven
Articulated hose carrier

Suction Excavators – a wealth of applications
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Suction Excavators – a wealth of applications

Suction Excavators – a wealth of applications



10

PRT – Pipe Replacement Technology

(for example polymer 
concrete jacking pipe) 

PRT – Pipe Replacement Technology
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A lot of the components can
be used for other applicabilties
(pipe bursting etc.)

Pulling rod

Clamb systemPulling rig

Hydraulic aggregate

PRT – Pipe Replacement Technology

Pipe Replacement with pipe bursting

GRUNDOBURST Pulling Rigs

Pipe diameters from DN 50 up to DN 1000
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Pipe Replacement with pipe bursting

Bursting brittle pipe materials Cutting tough pipe materials

GRUNDOBURST Pulling Rigs

PE close-fit pipe lining

GRUNDBURST with PipeREDUCER

In the process of pulling in, the PE pipe string is reduced by 5 - 12 %, 
due to cold deformation. When the pulling-in operation is completed, the pipe 
string can relax against the wall of the old pipe in a close fit  (memory effect). 

New 
PE-pipe PipeREDUCER old pipe GRUNDOBURST rigQuickLock rods
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Trenchless Innovations from Germany

• PRT – Pipe Replacement Technology

• CIPP - Cured-in-place pipe rehabilitation

• Jacking Pipes - vitrified clay pipes 

• Pipe jacking Systems

• Keyhole-Technology

• Manhole rehabilitation technologies

PANORAMO

The PANORAMO principle

Two high-resolution digital photo cameras with 185° fisheye lenses, which
each take images at distances of 5 cm.

These pipe section
sequences are
transmitted digitally
to create a true 3D
interior view of the
complete sewer
pipe, both in and
against the
direction of travel.

unique scanner technology for
highly-efficient sewer pipe inspections

CIPP - Cured-in-place pipe rehabilitation - CCTV-Inspection
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CIPP - Cured-in-place pipe rehabilitation - TV-Inspection

PANORAMO
Big advantage:
it is possible to evaluate the condition in the office at any time

The viewer can move freely in the sewer pipe without any viewing
restrictions, stop at any position, pan round 360°, zoom, look into inlets
and even look backwards.

All objects, such 
as displaced joints, 
protruding
pipe connections
etc. can be viewed
in detail from
all sides.

unique scanner technology for
highly-efficient sewer pipe inspections

Importance of the expandability for a GRP liner 

• Berolina-Liners are manufactured with variable expandability 
depending on the diameter and expands to a close-fit.

Before installation of the Berolina-Liner After installation of the Berolina-Liner

Job site - Berolina-Liner ID 800 [32 inch] 11,0 mm wall thickness

1
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Facts about BKP Berolina Polyester

• BKP Berolina provides individual solutions for trenchless gravity 
pipe rehabilitation.

• Available diameters 150 mm [6 inch] up to 1500 mm [60 inch] 
and wall thickness 3,5 mm up to 15,0 mm (Wall thickness over 
15,0 mm on request and without peroxide).

• Range of expandability: manufactured with up to 5% undersize 
and expandable up to 5% oversize ( in special cases even more).

• Short-term modulus of elasticity of 10,000 N/mm².

• Long-term modulus of elasticity of 6,800 N/mm².

• Liner length up to 400m (longe´st Berolina-Liner in 2014 ID 300 
with 354 m) and cured by UV-light.

3

Benefit of the undersize

• No wrinkles in deformed pipes and offsets.

• Lateral connections easily detected.

• Reduction and prevention of annular gaps between host pipe 
and the liner (corrosion in concrete pipes can increase its 
diameter).

• Static design formulas allow only very limited gaps. Annular 
gaps dramatically influence the loading capability of a CIPP.

2
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CIPP - UV curing technology

The REE 2000 system offers the world‘s
most high-performance UV curing
technology for rehabilitating all diameters
up to DN 1300.

Particulary suitable for rehabilitation of
high wall thickness.

Aviable in 2 versions:

• Mobile (portable components)
• for 150 m cable length – 6 x 2000 W

• for 250 m cable length – 9 x 400 - 600 W

• Professional (truck installation)

• 300 m cable length – 6 x 2000 W

Technical data:

• 9 x 400 – 600 W curing power including
digital curing camera

• 6 x 2000 W curing power including digital 
curing camera

• Cable length 150 m, 250 m or 300 m

• 1000 W lamps, can be switched in 100 W 
stages above 400 W; 2000 W lamps can be
switched from 1000 W to 2000 W

• Professional control, monitoring, recording
and documentation

• Accessories

• Power supply 40 KVA

• Min. 5 t cable winch

• Air supply 500 m³/h

CIPP - UV curing technology
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The REE 2000: The Specialist

• Maximum curing performance 6 x 2000 W

• Gradual power switching

• Radiated liner length approx. 3,5 m

Overlay of the radiated power 

CIPP - UV curing technology

Electronic performance

monitoring:

UV lamps lose up to

30 % power with

increased operating time;

In the case of REE 2000, the ratio of voltage / current rating
is kept constant (Ohm‘s law) and, thus, the following
advantages are achieved: 

• Age-related power loss is balanced out

• Electrical resistance of the curing caple is compensated

• Verification through independent lamp performance measurement

CIPP - UV curing technology
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CIPP – Lateral detector

The Subject: successful restoration of sewer pipes
• Liner installation is only the first step
• Error-free cutting open of connections is the next necessary step

Challenge: Branches cannot always be detected through a bulge of the liner 
• Position of branches must be set out with extreme precision

Previous method: tape measurement prior to liner 
insertion & after rehabilitation

• Disadvantage: time-intensive, involves a high level of risk 
(reading and/or protocol errors, inaccuracy, displaced drilling)

Solution: With the IBAK-Lateral-Detector the location of branches in a
restored sewer pipe is possible without complex measurement:

• A completely new type of electronic measurement procedure
• an electronic sensor analyses the material or the matter behind the liner:

the operator “sees” through the liner

IBAK – Lateral Detector
Sensor system for locating 
branches in rehabilitated sewer pipes

CIPP – Lateral detector

Proceeding: An antenna is routed along the liner wall. 
The output signal of the sensor changes depending on the 
structure detected behind the wall.

embedding

main pipe

branch

route

Inliner

U/V

Lateral 
Detector

IBAK – Lateral Detector
Sensor system for locating 
branches in rehabilitated sewer pipes
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CIPP – Lateral detector

With this innovative technology 
it is possible to locate and cut 
open branches (size DN 80 
or larger) to be opened after 
liner insertion.

IBAK – Lateral Detector
Sensor system for locating 
branches in rehabilitated sewer pipes

CIPP – Lateral detector

The sections graphic from the camera inspection serves as basis
• it is not necessary to scan the entire pipe again. 

It is possible to find dry branches as well as those with water behind 
the liner.
The operator receives a visual reference of where the optimal opening 
point is.
• 1st step: it can be marked with a marking 

device that is adapted on the 
cutter robot 

• 2nd step: the cutter automatically 
moves to the optimal
opening point, and thus 
it can be reliably opened 

IBAK – Lateral Detector
Sensor system for locating 
branches in rehabilitated sewer pipes
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CIPP - Cured-in-place pipe rehabilitation

BRAWOLINER® HT - System 

BRAWOLINER® offers an innovative Liner-
System for rehabilitating buried pipes and
pipes inside buildings without excavation.

• Complete rahabilitation from
DN 50 to DN 250

• Suitable for almost all demage profiles
and all pipe materials

• Up to 50 % cheaper than the open 
construction

• Life expectancy of over 50 years

• High heat resistance (HDT) 93° C

• Fire savely class B2 DIN 4102-1

CIPP - Cured-in-place pipe rehabilitation

BRAWOLINER® HT - The Liner BRAWO® HT Resin

• Flexible seamless liner

• Bends up to 90°

• Minimum of folds

• Up to 2 changes of pipe diameter

• Hot curing with high steam or
water temperature possible

(Certificated by the institut for the Environment 
and Hygene, Gelsenkirchen, Germany)

• Excelent mechanical properties

• High abrasion and chemical
resistance

• No shrinking

• High heat resistance (HDT) 93° C

• Fire savely class B2 DIN 4102-1

• Environmentally friendly
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CIPP - Cured-in-place pipe rehabilitation

BRAWO® SteamUnit

With the BRAWO®  SteamUnit
BRAWOLINER® offers a comparably
compact but efficient steam generator.

• Diesel-fired device

• Heat output of 56 KW

• Steam quantity of 50 kg per hour

• Steam temperatures of up to 159° C 
possible

• Rapid curing (only 80 min. heating
time in combination with BRAWO® HT

Thus the curing of longer piping sections
in buildings or buried pipes is possible

CIPP - Cured-in-place pipe rehabilitation

Innovative cutter for opening lateral connections
and for surface preparation of pipes.

• For all pipes starting from DN 50

• Bends and diameter changes are no problem

• Suitable for all connection angles

• Minimum opening time (less than 15 min)

For unblocking the lateral connection and opening
is cut into the lined connection. Then the grinding
Tool is brought into the opening. Due to the roation, 
the grinding panels are grinding the connection
until it is fully opened.

The surface preparation of the pipes for installing connection collars can
also be done with this unit. 

BRAWO® VortexCutter
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Trenchless Innovations from Germany

• PRT – Pipe Replacement Technology

• CIPP - Cured-in-place pipe rehabilitation

• Jacking Pipes - vitrified clay pipes 

• Pipe jacking Systems

• Keyhole-Technology

Jacking Pipes - vitrified clay pipes 

• WORLD PREMIERE in Singapore

• First curve jacking with vitrified clay

jacking pipes DN 1200, length 115 m,

radius 400m

• Construction company

Swee Hong Singapore

end 
shaft
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Jacking Pipes - vitrified clay pipes 

• job site in north of Singapore (nearby border crossing for Malaysia)

• 6-lane, heavily traveled main road

• underground: slightly cohesive sand

• high ground water level

• 11 m deep shafts 

start shaft jacking pipe with equipment for
online load control system

end shaft

Jacking Pipes - vitrified clay pipes 

INTERMEDIATE JACKING STATION FOR 
VITRIFIED CLAY JACKING PIPE DN 1200

jacking pipe in 
front of 

intermediate 
jacking station

jacking pipe 
behind the 

intermediate 
jacking station

intermediate 
jacking station
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Jacking Pipes - vitrified clay pipes 

• first Job site: Berlin (Germany), Grabensprung

• Length 156 m, DN 1200 

• ground condition: sand and ground water level top of the pipe

• construction company: Braumann Tiefbau Germany

INTERMEDIATE JACKING STATION FOR 
VITRIFIED CLAY JACKING PIPE DN 1200

Trenchless Innovations from Germany

• PRT – Pipe Replacement Technology

• CIPP - Cured-in-place pipe rehabilitation

• Jacking Pipes - vitrified clay pipes 

• Pipe jacking Systems

• Keyhole-Technology
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Pipe jacking Systems - Guided auger boring for non displaceable soils

Front Steer
Guided auger boring in non displaceable soils and
weathered rock

Pipe jacking Systems - Guided auger boring for non displaceable soils

Front Steer
Guided auger boring in difficult ground conditions

Project Hagen 
(Germany)

Length of jacking:
90 m

Encountered soils:
Sand stone and
clay stone
up to 80 MPa

Slope: 1.88 %

Accuracy: ± 2 cm
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Pipe jacking Systems - Guided auger boring for non displaceable soils

Front Steer
auger boring with

Down-the-Hole Hammer

Pipe jacking Systems - Guided auger boring for non displaceable soils

Front Steer
auger boring

In Hard Rock

Project Muttsee

Driving length: 110 m

Encountered Rock:
Abrasive hard rock 
up to 200 MPa

Slope: 57 %

Desired Accuracy: ± 10cm

Different Boring Heads
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Bentonite lubrication with VOLUME CONTROL 

Advantages of volume control in lubrication:

- Optimizes lubrication volume on specific tunnel sections according to geology

- Controls distribution of bentonite along the tunnel

- reduces jacking forces

- minimizes the use of intermediate jacking stations

- saves time and money

- Visualization on control panel and reporting of bentonite volume, pressure and friction forces

Trenchless Innovations from Germany

Trenchless Innovations from Germany

CAMERA SYSTEM in excavation chamber
- Suitable for Utility Tunnelling machines ID 1600-3000 

- Camera with cleaning system and lighting installed in the upper part of excavation chamber

- Visualization on monitor in control container

- Visual check of cutting tools and conditions in excavation chamber

- Better planning of tool exchange and man entry

Work safety:

- Evaluation of the tunnel face stability before man entry

- Monitoring of working personnel in the excavation chamber
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Trenchless Innovations from Germany

ONE-STEP pipeline installation technologies
DIRECT PIPE®: 

- Trenchless: use of Microtunnelling Slurry 

machine, Pipe Thruster in launch shaft

- Pipeline diameter range: 30” up to 60”

- Possible crossing length: up to 1,400m 

depending on project conditions and diameter

- Approved for different pipeline coatings

PIPE EXPRESS®: 

- Semi-trenchless: use of Microtunnelling

machine (screw conveyor) and trenching unit, 

Pipe Thruster in launch shaft

- Pipeline diameter range: 36“- 60“

- Possible drive length: up to 2,000m

- Overburden: 0.5 – 2.5m

- Advance rates of up to 500 – 1,000m/day

Trenchless Innovations from Germany

• PRT – Pipe Replacement Technology

• CIPP - Cured-in-place pipe rehabilitation

• Jacking Pipes - vitrified clay pipes 

• Pipe jacking Systems

• Keyhole-Technology
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Keyhole-Technology+Trenchless Technique
A Tiny Circle - the Construction Pit of the Future

Where the keyhole technique is applied, surface damage and consequential costs only too well known 
from open trench installation methods are insignificant. The performance of soil and surface works is 

safer, more productive and less elaborate. Inspection of the construction pit is not required.

Application range:
- installation of new property service connections 
with non-directional GRUNDOMAT impact moles
- installation of new property service connections

with the directional drill rig GRUNDOPIT-K
- replacement of new property service connections

with the cable winch GRUNDOTUGGER
- sleeve sealing of cast iron and steel lines

- repair of high pressure PE pipe lines
- insertion of survey slots

- pipe line inspection
- corrosion protection sacrificial anodes

Keyhole Technology
Establishing a keyhole using a core drill

• the core drill CD 650 bores a hole of 650 mm in diameter in the road surface. 
• after all other jobs are done, the bore core yielded in this working step is reinserted into the 

road surface, fitting perfectly.
• a suction excavator takes up the soil covering the main line

• installation of the Pit K rig and performance of the bore with wall duct into the basement
• connection with the main line is carried out above the surface. 

GRUNDOPIT-K (drill rig for establishing property 
service connections from a keyhole)
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We invite you, to visit the NO DIG BERLIN 2015 in conjunction 
with WATER BERLIN INTERNATIONAL. 
Here you can see life the newest Trenchless Innovations from Germany

Symposium and Exhibition
24 – 27 March 2015

www.NODIGBERLIN.com
Berlin Exhibition Grounds

Approx. 700 Visitors will 
transported with 20 busses to

more than 15 sitevisites

Trenchless Innovations from Germany

Questions?

Prof. Jens Hölterhoff

hoelterhoff@gstt.de

Trenchless Innovations from Germany
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Thank you for your attention

Messedamm 22
D – 14055 Berlin
Tel.: +49 30 3038-2143
FAX: +49 30 3038-2079
E-Mail: hoelterhoff@gstt.de
Internet: www.gstt.de

Prof. Jens Hölterhoff
Chairman

German Society of Trenchless 
Technology E.V. (GSTT) 

Trenchless Innovations from Germany


