
Pipe ramming

Record pipe ram in 
the city of Shanghai

on page 10

To meet the demands of TT's inter-
national customers and sales part-
ners the TT website now has a new 
international section marked by a 
globe on the start page (see screen 
shot on the right).

This section provides information on 
the diffrent TT systems for trenchless 
pipe installations and renewals in 
various languages including various 
Eastern European, Scandinavian and 
Romance languages. 

The choice of languages and the 
range of products described in the 
respective language will be extended 
constantly. The PDF files are free to 
download.   
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Gas main installation: 
Making it happen with               
            GRUNDOMAT
A sign with the phrase “Make It 
Happen” sits on everyone’s desk 
at Team Construction, Nashville, 
Tennessee. That phrase sums up 
an inherent quality and attitude 
that helped the utility contractor to 
quickly become one of the most re-
spected and relied upon construc-
tion companies in the region, espe-
cially in the gas industry.

One of the key pieces of equipment 
in the company’s arsenal is the 
piercing tool. According to Team 
Construction President Donnie 
Mingus, the tool is an important 
part of their daily operations using 
it already for more than 25 years.

Specializing in gas distribution 
work, Team Construction utilizes 
a combination of open cut and 
trenchless methods for their work. 
Mingus estimates that 30 percent 
of the work the company does is 
trenchless, a difficult task consi-
dering the area’s soil conditions. 
Solid bedrock and boulder filled 
clay soils preclude many trenchless 
options in the Team Construction 
territory. While a majority of the 
piercing tool work Team Construc-
tion does is regular bores, the tool 
can also be configured for va-
rious other applications including 
pipe ramming and pipe bursting.  

Team Construction recently de-
monstrated its skill on a challen-
ging gas main installation under a 
state highway. The project called 
for the installation of a 150 mm 
steel gas main, 15 m under the high-
way. The new section 
of main was 
part of 
a 
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larger gas main installation project 
that would eventually feed new re-
sidential and commercial develop-
ment. The project started out as a 
standard horizontal bore. Initially 
the Team crew wanted to comple-
te a bore under the road with a 145 
mm Grundomat equipped with an 

200 mm expander. Ground cover, 
however, was minimal and displa-
cing that amount of soil at a depth 
of only 1,2 m created the potential 
of heaving the road. After looking 
at the project, team Construction de-
cided that they would be better off 

using the piercing tool as a 
pipe rammer and ram-
ming a bore pipe casing 
under the roadway, re-
moving it and placing 

the clean pipe in its place. 
By ramming we could create the 

bore under the road without the fear 
of heaving or slumping.
The crew set to work preparing a 
launch pit on one side of the road 
and an exit pit on the other. The 15 

m casing was fitted with a 150 mm 
cutting shoe on the lead end and a 
soil port was cut on the back end to 
allow spoil to exit during ramming. 
The Grundomat P 145 mm was 
equipped with a tapered ram cone 
and a connection to the casing was 
made through a series of segmented 

ram cones. Once preparation was 
completed, ramming was under way. 
The casing arrived on target at the 
exit pit after approximately one hour. 
The Team Construction crew then re-
moved the cutting shoe and detached 
the piercing tool. A backhoe was used 
to remove the bore pipe casing. Once 
removed, the crew used the backhoe 
to push the new 150 mm (6 inch) 
steel gas main in place.

Mingus and everyone involved were 
pleased with the results of the pro-
ject. He said he anticipates more 
challenging applications in the future 
and plenty of work to keep his pier-
cing tools busy.

The Team Construction crew used a Grundomat P 145 mm with a ramming adapter to 
pipe ram a 15 m steel casing under a state highway. The casing was then removed and a 
new 150 mm steel gas main was pushed into place. 

Tractuell on the Internet

You can download this issue 
of Tractuell and former editi-
ons from the Tractuell archi-
ve in the service section on 
www.tracto-techik.de.

The single jobsite reports can be  
down-loaded from the section 
Jobsite stories / PR

Text and photos provided by Jim Schill
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The Victoria & Albert Museum is 
one of London’s most splendid 
buildings. Dating back to 1869 it is 
now known as one of the world’s 
greatest museums of Art & Design.

Recent renovation of the fully enc-
losed Pirelli Garden in the center of 
the museum posed a challenge to 
the contractors, Mosley Moling due 
to extremely tight constraints on 
access. All contractors’ plant and 
equipment needed to be transpor-
ted through the public galleries to 
the job site.

T h e  a r c h i t e c t s  d e s i g n i n g  t h e  
scheme required two 406 mm dia- 
meter stainless steel ducts to be  
installed connecting the enclosed gar-
den to a service area in the museum’s  
basement 12 m away. The duct 
route would be beneath the public  
gallery with installation being car-
ried out during the museum’s ope-
ning hours.

Space in the basement was ex- 
tremely limited making any method 

GRUNDORAM  
       Mini Gigant fits the bill  

in Central London

Customer:  
The Victoria & Albert Museum

Contractor:  
Mosley Moling

Equipment:  
Grundoram Mini Gigant

Job:            
Installation of two 406 mm diameter 
Stainless Steel ducts, each 12 m  in 
length, beneath the Victoria & Albert 
Museum in Central London.

requiring access to both ends of 
the bore near impossible. Further- 
more, as the available vertical dis-
tance was also limited, the ducts 
would need to be installed just 200 
mm below the building's founda-
tions. This made it all the more 
important that any installation me-
thod chosen would not cause ex- 
cessive ground movement. Trial 
holes showed that prevailing 
ground conditions were hard com-
pacted soil and gravel.

The specialist trenchless techno-
logy contractor, Mosley Moling, 
chose the pipe ramming tech- 
nique as the most suited given 
all the constraints. The self-pro-
pelled technique would not require  
jacking abutments as would be the 
case with some other trenchless 
methods. This was a massive bene-
fit as enabling works were restric-
ted by other contractor’s activities.

The Grundoram Mini Gigant sup-
plied by TT UK was selected due 
to its very high impact force in rela- 

 The splendid Victoria & Albert Museum, 
London dating back to 1869. It is known 
as the finest museum of Art & Design in 
the world.

tion to its compact size and weight. 
This was vitally important as no 
lifting equipment could be used 
to move the equipment from the 
street to the fully enclosed job site. 
For this reason also, each 12 m steel 
duct would be divided into three 
4 m long sections which had to be 
manually maneuvered into positi-
on through the museum’s public 
entrance.

Once engineers had calculated the 
trajectory of the ‘Blind Shot’ into 
the basement portable alignment 
tracking was placed in the 6 m x  
3 m launch excavation. Initial set-
up was very quick allowing two 
complete 4 m sections of duct to be 
installed by the end of the first day.

Only 1 hour into the second day, 
welding of the final section of 
the first duct was complete and  
breakthrough into the basement 
was observed by a very happy 
client.  With an average driving 
ramming speed of around only  
 10 minutes per metre the second 
duct arrived on target by lunchti-
me the following day!

Spoil removal was achieved by a 
combination of air pressure and 
high pressure jetting to remove 
final residues. 

Just three days following start of 
the project the completed ducts 
were then ready to be used to 
house the garden’s power, water 
and drainage services

The 406 mm diameter stainless steel ducts in the launch excavation.

Breakthrough into the 1m wide target area in the basement beneath the building.

The duct route would  
be beneath the public  
gallery with installation 
being carried out during 
the museum’s opening 
hours.
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Text and photos provided by TT UK Ltd., Bedford/Great Britain
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Steel Pipe Ramming

underneath New Bangkok 
International Airport 
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The unusual problem of how to 
install two additional duct banks 
below the terminal concourse slab 
at the New Bangkok International 
Airport was solved by the use of 
Pipe Ramming proposed by Ham-
mersmith Ltd. 

Us ing  a  Grundoram Olymp 
f r o m  T T  A s i a  P a c i f i c  a n d 
launching from within the existing 
service corridor this relatively new 
technique, for Thailand, success-
fully installed 360 m of 210 mm 
steel pipe.

Included in the installation contract 
was the structural strengthening of 
each of the launch site walls with 
carbon fiber strips, the core dril-
ling of 18 'launch holes' 250 mm x 
450 mm, the waterproofing of the 
penetrations and the grouting in of 
permanent FRP ducts. 

All works were successfully com-
pleted by a 6 man crew in a little 
over 4 weeks.

Client ITD NCC JV

Contractor
Hammersmith Ltd.
Bangkok, 10110 Thailand

Project:
Duct Bank Installation Concourses 
B and F- NBIA

Package:
Construction of Power Distribu-
tion and Duct Bank Network 
Systems

Machine: 
Grundoram Olymp

Details 
The Installation of two additional 
duct banks comprising 8 and 10 
20 m long steel conduits 210 mm 
diameter from within the terminal 
concourse service corridor.

Text and photos provided by Hammersmith Ltd. andTT Asia Pacific
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Pipe ramming 
at high speed in Singapore

Client: Ban Tiong Soon  Contractor Pte Ltd

Location: Kranji Rd, Singapore

Machine: Grundoram Mini-Gigant

New  pipe: Steel pipeØ 300mm, 3 m per section

Total bore distance: 6 metres

Depth of cover: Starting pit: approx. 6 m

 Exit pit: approx. 2 m

Date of commence: 15th & 16th September 2004

Ground conditions: Soft and loose soil 

Total operation time:  3 hours

The Grundoram Mini-Gigant ramming the 
300 mm steel casing of 3 m length.

The pipe entering the ground.

The first pipe section is successfully installed.

Lowering the Mini-Gigant with the next 
section of pipe into the starting pit.

Once the Mini-Gigant was fully entered into the pit, the second pipe section was 
assembled behind the first pipe.

The 1st section of pipe successfully 
installed.

Welding of the two pipes after the alignment was completed.

Welding of the two pipes together 
after the alignment was completed.

Final soil removal process
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Text and photos provided by Tony Wu,  
Managing director Mc Allen Ltd., Beijing



What made the project more of a chal-
lenge for the TT engineers and equip-
ment was that firstly the original con-
crete pipe had been laid in rock and 
the excavated material was then used 
as fill and secondly, that the burs-
ting operation had to be carried out 
between the neap tides. After many 
weeks of extensive planning the ope-
ration began. Due to the severity of the 
ground conditions and the fact that 
the liner had collapsed in a number of 
places in the existing 375 mm pipe, it 
was decided that TT UK would utilise 
their Grundoburst 1000G (100 ton) pipe 
bursting system to execute this project 
quickly and smoothly due to the close 
proximity of a local picnic area where 
the work was being carried out. 
The complete bursting operation took 
two working days but the actual burs-
ting time, including pushing in the 
rods, was only 6.5 hours.
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Company: 
Shanghai City Construction 
Corpration,

Machine 
Grundoram Taurus 

Pipe: 
Steel pipe Ø 2.700 mm, length 25 m, 
wall thickness 26,5 m

Description:
The pipe should host an electric 
channel for the Shanghai under-
ground railway.
The depth from the ground to top 
of the pipe was around 6 metres. 
Each section of steel pipe was 3 m 
long since the working pit limited 
the pipe length.
After two sections were rammed 
they were welded toghether. Each 
welding seam was 8.478 meter long. 
With the wall thickness of the pipe 
being 26.5 mm it took 12 to 15 h to 
weld 5 times (two times inside and 
3 times outside), the total length of 
the weldings was aroung 42.5 meter. 

Total operation time: 
7 days.
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Scottish Water awarded contractors 
ABV East the contract to upgrade/con-
vert the existing Longniddry Water 
Waste Treatment works to a new trans-
fer pumping station which entailed the 
complete reconstruction/refurbishment 
of the existing water treatment works.

Also included in the contract was the 
relining of the existing 375mm concre-
te storm water outfall pipe which we 
are led to believe was laid during the 
1960s. Trenchless technology was usec 
for the relining of the existing pipe 
was that the pipe was actually laid in 
a triple SI site (special site of scientific 
interest) and extreme caution had to be 
taken due to salt marsh growing in the 
area of the works. 
There was approx. 365 m of existing 
pipe to be relined using the CIPP tech-
nique. However, on one of the final 
sections of pipe which was some 140 m 
in length, there was a problem with the 
liner actually adhering to the wall of the 
concrete pipe. In places the liner had ac-
tually collapsed and become detached 
from the wall of the concrete pipe.

One of the options was to remove the 
failed section of liner, however, this is 
a costly and very time consuming exer-
cise and it was agreed to look into the 
possibility of actually employing burs-
ting techniques to burst out the existing 
lined concrete pipe and simultaneous-
ly install a new replacement 450mm 
MDPE pipe (SDR 17.6).

Grundoburst 
helps protect special site 
of scientific interest

The expander and the 450 mm pipe about to 
be connected to the guide cone and bursting 
head. Note the prevailing ground conditions!

Site personnel removing the CIPP which 
had become gathered around the newly 
installed 450mm MDPE SDR 17.6 pipe.

Using the Grundoburst 1000G it took approx. 
1 h 40 min to push the rods through the lined 
concrete pipe to the exit pit.

Client: Scottisch Water
Contractor: ABV East
Machine:   Grundoburst 1000G
Old Pipe:   375 mm lined concrete
New Pipe:  450 mm MDPE (SDR 17,6)
Bursting length:  140 m
Challenges:  
In some places the liner had collapsed. 
Severe ground conditions with salt 
marsh growing in the working area.
Actual bursting time: 6.5 hours

Text and photos provided by Tony Wu,  Managing director Mc Allen Ltd., Beijing

Text and photos 
provided by 
TT UK Ltd, GB
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Client:  Johannesburg Water

Contractor:  Iinsitu Pipelines

Location: 
Brynston, Johannesburg / South Africa in front of the Nelson Mandela House Museum.

Job:  Upsizing of an existing sewer line which was always running at full cpacity

Soil Conditions: Clay with high sand content (compacted)

Date:  8 - 18 February 2005

Machine: GRUNDOBURST 1250G

Bore length:  Various - on average145 m sections

Old/New pipe 1:  Clayware Ø 150 mm replaced by 250 mm PE (SDR26)
Old/New pipe 2:  Clayware Ø 200 mm replaced by 250 mm PE (SDR26)
Old/New pipe 3:  Clayware Ø 300 mm replaced by 400 mm PE (SDR26)

Comments:
Various types were broken from 200 mm clayware to the largest 300 mm clayware with 
700 mm concrete surround. Tonnages were between minimum 34 t and maximum 76,3 t.

Nelson Mandela‘s humble little house in Soweto, now called the Mandela Family Museum, in front of which the pipe replacemet took place.

The matchbox home was Mandela‘s first house. He moved there from 1946 until his arrest and imprisonment in 1962.  During the ensuing 
years when his life as a freedom fighter was all-consuming, Mandela seldom stayed there. The house was petrol bombed and set alight several 
times during this time. When he was released in 1990, Mandela refused to move to a more opulent home.
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Pipe replacement 
in front of the Mandela House  

    Johannesburg
Text and photos provided by TT UK Ltd., Bedford/Great Britain

EXISTING LINE 300MM CLAY-
WARE
NEW REPLACEMENT PIPE 
400MM pe (sdr26)
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The reason for carrying out the above 
works using trenchless technology was to 
minimize any damage to the area which is 
a triple SI site (site of special scientific inte-
rest). Also, caution had to be taken due to 
salt marsh growing in the area.

The 520 mm diameter expander with 450mm PE stub being butt fused 
to the pipe string in readiness to be transported to the exit pit.

Once the 520 mm 
diameter expander 
had been butt welded 
to the pipe string, it 
was then transported 
to the exit pit by 2 No. 
360° excavators.

Although only built in 1973, the 
1,1 km long collector in Erndtebrück 
in Germany, as well as the connec-
tion collector to the treatment plant 
2,5 km away, already showed im-
mense damages with high external 
water infi ltration. In the treatment 
plant the rate of external water 
rose so strongly, that even a newly 
installed third pump could hardly 
cope with the water masses at peak 
times.

When establishing a sanitation con-
cept, the economical side of the me-
thod to be used was considered, as 
well as the direct investment costs. 

Erndtebrück council (Germany):    
Renewal of 3,5 km 
   sewage water collector      
with pipe bursting method

View of the bore path of a 220 m long renewal section. The pulling-in process 
was completed after 3,5 hours with the Grundoburst 400 G.

It was also a further condition, to 
make sure that a long effective use 
of the canal could be guaranteed, 
as the amount of the investment 
costs in connection with the effec-
tive use, have a decisive infl uence 
on the annual costs. The sanitation 
investment is depreciated over the 
effective period, therefore it fl ows 
directly into the annual costs. Espe-
cially these calculation costs out of 
depreciation and interest make up 
a proportion of 67% of the annual 
costs of a network operator and 
therefore a high ranking.

This forced a quick decision to 
apply the pipe bursting method. 
With this method the old bore 
path is destroyed when pulling in 
a bursting tool and expanded and 
the often larger new pipe is pulled 
in directly.

The company Müsse GmbH from 
Erndtebrück obtained the order for 
this project in co-operation with 
the company Spiekermann from 
Schmallenberg, who had already 
been working with the Grundo-
burst machine technology.he prin-
cipal item of this technology is the 
QuickLock bursting rod, which is 
not screwed together, but simp-
ly hooked on and  the completion 
of the building project could then 
speed up immensely. 
 
The stoneware canal ND 250 was 
burst open over reach lengths bet-
ween 200 and 250 m and renewed 
with a PP-HM pipe of the same size, 
by butt-welding the long pipes, in 
one working step. Intermediate pits 
in the reach length were driven th-
rough and at the end of the lengths 
new manholes made of HD-PE 
(Uponor system) were placed in 
position. Consequently the renewal 
of the adjacent house connections 
was carried out simultaneously. 

Groundwater infiltration in the manhole 
area, already with high external water con-
tents in the collector.

The GRUNDOBURST 400 G static pipe bursting system during pipe pulling.

The investment costs 
in connection with 
the effective use of the 
sewer, have a decisive 
influence on 
the annual 
costs.
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Text and photos provided by TT Germany



encountered two repair collars (VJs) that 
were reinforced with concrete.  These 
repair joints were easily broken by the 
special design of the dual roller and in-
terchangeable pizza like cutting wheels.

However, the maximum safe force/ton-
nage required to break the repair collars 
and the concrete surround was reduced 
to only 40 tonnes. The operation was car-
ried out to the complete satisfaction of 
the Transco engineers on site.

Due to the economical aspect of the 
trenchless renewal the jobsite task 
was completed 3 weeks earlier than 
initially planned. In comparison to 
open trenching savings of over 30% 
were recorded. Additionally, the 
application of PE and PP-HM ma-
terial for the new pipes results in a 
totally sealed pipe channel with an 
effective service life of approx. 80 
years. Beside the cost-effectiveness 
of the technique, the reduced share 
of external water has a positive  
effect on the operation costs and 
thus on the sewage charges
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continued from page 15 - “Erndtebrück council renews 3,5 km sewage water collector with berstlining method"
”

View into the newly placed PE manhole.

Newly placed PE manhole.

View from the machine pit in the direction of installation pit with open intermediate pits.

Bursting accessory with new pipe shortly before the pulling-in process.

TT UK were invited by Transco Hitchin 
to present their range of Grundoburst 
pipe busrting systems.

The purpose of the meeting was to make 
the various engineers aware of how the 
TT range of hydraulic mains displace-
ment systems and specialist ductile and 
steel pipe cutting tool could be utilized 
on the gas main replacement program-
me. Following the presentation, we 
then received a telephone call from the 
local Transco office in Norwich where 
they had identified an 80 m section of  
250 mm cast iron gas main with bolted 
flanged joints that required replacing. 
With the new replacement gas pipe being 
250 mm HD-PE.This would be an ideal 
site to trial the Grundoburst system be-
cause the alternative was to use the ’open 
cut’ method which would cause disrupti-
on to the public plus incur high reinstate-
ment costs. 

Innercity  
  Pipe Bursting 

After lowering the Grundoburst 800G 
into the launch pit the the QuickLock 
rods were pushed at 10.00am. The rods 
were quickly connected and pushed 
through the existing main by 10.30am 
and after removing the guide rod, the  
250 mm roller cutter blade and 295 mm  
expander were connected to the Quick-
Lock rods in readiness for the burs-
ting/pull back operation to commence. 
The bursting operation commenced at 
11.10am and was completed by 12.10pm.  
This time also included a 25 min. delay 
as the second 40 m section of pipe had to 
be butt fused to the first installed section 
of pipe due to the limited backspace on 
site. Such is the speed and efficiency of 
handling and joining the QuickLock rods 
that the actual time required to carry out 
the 80 m bursting operation was just a 
mere 45 minutes. One other point of in-
terest was that during the bursting pull 
back operation, the 250 mm roller blade 

Having disconnected the guide rod we then attach a 10” dual roller cutter blade and 
295mm  Expander along with the 250mm PE pipe in readiness for the bursting operation.

The pull back bursting operation was com-
pleted in just 45 minutes.
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Client 
Erndtebrück City Council, Germany

Contractors:
Müse GmbH, Endtebrück and
Spiekermann GmbH, Schmallenberg

Machine: 
Grundoburst 400 G

Old pipe: 
Stoneware ND 250 mmn

New pipe: 
PP-HM ND 250 mm

Total bursting length: 
3500 m (divided into two parts)

Reach lenghts: 
200 m - 250 m

Description:
Due to immense damage with high 
internal water infiltration a 1,1 km 
long sewage water collector as well 
as the connection collector 2,5 km 
away had to be replaced. Parallel to 
the collector pipe there were several 
gas water and even power lines.
To receive a completely water-tight 
collector system, new manholes 
made of HDPE (Uponor system) 
were placed at the end of each reach 
length.

Bursting speed: 
200 m per day

Client: Transco Hitchin
Machine: Grundoburst 800 G
Old pipe:  Cast iron ND 250 mm  
 with bolted flanged joints
New pipe:  HD-PE ND 250 mm
Bursting length: 80 m
Total bursting time: 45 minutes



TRACTUELL 16/E 19TRACTUELL 16/E18

P
ip

e
 B

u
rs

ti
n

gModern technology 

for an old problem
Jacked Pipelines a division of W.K. 
Construction (Pty) Limited have re-
entered the pipe rehabilitation mar-
ket. As pioneers of the technology 
in the early 1990’s the company suc-
cessfully carried out numerous pi-
pecracking contracts in Cape Town, 
Durban and Gauteng but withdrew 
due to excessive competition and 
shortage of work. All local govern-
ment funding was being re-directed 
to new sewerage networks and not 
rehabilitation of existing systems.

“The rates were simply not worth 
the investment in highly specialized 
plant and in the case of KZN new 
work ceased completely” commen-
ted Peter Sharland the KZN Mana-
ger. However, in recent months the 
company was approached about re-
habilitation work from several diffe-
rent sources on a purely coincidental 
basis. Jacked Pipelines felt obliged 
to therefore investigate the rehabili-
tation market once again and found 
that it could be viable if the correct 
modern equipment was purchased. 
In September 2004 two of the 
company’s representatives flew to 
the U.K. and Germany and a decisi-
on was made to purchase a Grundo-
burst 800G from Tracto Technik UK 
via their local agents, Reef Trenchless 
Technologies in Germiston. The ‘800’ 
refers to 80 tonnes bursting/pulling 
capacity and is believed to be the 
only machine in its class in S.A. with 
the majority of others being in 40 
tonne class.

While overseas it was discovered 
that the old pipecracking technique, 
(using air-driven percussive energy) 

had been superceded by static pipe 
“bursting” machines. These new ma-
chines were quieter, less destructive 
to other underground services and 
relatively risk-free during the instal-
lation cycle. The Grundoburst 800G 
was selected primarily because of 
the rapid ‘ladder’ type rod system 
as opposed to the traditional threa-
ded bar. The speed of installation 
had been thus increased dramatically 
cutting down the compulsory, cost-
ly and noisy over-pumping exercise. 
In early October 2004 a Grundoburst 
800G was delivered to a work site in 
Stanger (KZN North Coast). 

Earlier in the year Jacked Pipelines 
had noticed a tender requesting 
“300mm diameter pipejacking” 
which caught their attention. On 
further investigation, it was discove-
red that an existing 160 mm diameter 
gravity sewer was to be upsized to 
250 mm I.D. to cater for recent com-
mercial development in the town 
centre. While most of the existing 
route was to be re-laid by open-cut 
in relatively shallow circumstances, 
a 72m portion was located under a 
10 - 12 m high stockpile of earth. A 
further 24 m was positioned under 
the R102 (old North Coast road) and 
high volume traffic conditions here 

were of particular concern. The R102 
section had originally been laid 
using cast-iron pipe while the 72m 
leg was made from PVC with a hol-
low-type reinforced wall. Both pipe-
lines were in good condition but un-
able to cope with the new demand. 

An access pit was constructed and 
shored and both sections (96 m) 
were pipe-burst in a total time peri-
od of 1.5 hours. The bursting was in 
fact spread over a two day period as 
consulting engineers and municipal 
representatives from as far as Port 
Elizabeth and Richards Bay were 
invited to view the new equipment 
in action. “They were not disappoin-
ted” were Sharland’s remarks at the 
end of the two-day demonstration 
and all returned to their offices with 
a fresh outlook on the various under-
ground challenges that face South 
Africa. It is common knowledge that 
there are many 100’s of kilometers 
in need of replacing throughout the 
country and funds must be sought 
to address the problem. ‘Out of sight 
out of mind’ is not a good attitude 
as the longer the problem is ignored, 
the greater is the risk of collapse and 
total failure. Overseas the only area 
of sustained growth in the civil en-
gineering industry, is the upgrading 

of utilities which include gas, water 
and sewerage pipelines. There is a 
world-wide “time-bomb” scenario 
with regard to pipe rehabilitation 
and South Africa is not about to be 
spared! 

Jacked Pipelines staff are able to 
offer technical advice (i. e. budge-
ting, feasibility studies, etc.) to all 
potential clients requiring assistance 
in all aspects of non-disruptive  
trenchless technology which inclu-
de: pipe and bridge-jacking, mo-
ling, horizontal rock drilling, small 
diameter HDD and now of course 
pipe-bursting using the most mo-
dern equipment available world-
wide.

Butt fusing the new 250 mm sewer pipe.

The access pit being constructed for the GRUNDOBURST 800G

TT UK’s Customer Support Engineer, 
Arnold Bailey, and Jacked Pipelines, Kobus 
Kunz, preparing for a day’s bursting work.

End of the burst – the bursting head is recovered for re-utilisation

The unique QuickLock ladder rods being pushed up the old under-capacity sewer pipe.

Contractor: 
Jacked Pipelines

Machine: 
Grundoburst 800 G

Old pipe:  
Cast iron ND 160 mm and  
PVC ND 160 mm with hollow-type 
reinforced wall

New pipe: 
HD-PE ND 250 mm

Bursting length: 
Two sections of 96 m 
partly under a stockpile (12 m) and
under a highway (24 m )

Total bursting time: 
1,5 hours

by PJA Sharland, KwaZulu Natal Manager of Jacked Pipelines

The GRUNDOBURST tooling (i. e. roller 
blade and rods) being pre-assembled.
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Data stream races through a  

glassfibre cable and the   

   canal system
Because of the transfer of the mu-
nicipal works into the redeveloped 
railway station of Neuenrade an ef-
ficient and reliable communications 
connection to the town hall over a 
distance of a little more than1 km 
was required.  For economical and 
safety reasons the authorities deci-
ded to lay a fibreglass cable with 
24 fibres through their own canal 
system, covering a length of 1200 
m.

The light wave guide cable was 
installed in the existing canal, 
which also serves as a protec-
ting pipe. Shops, local inhabitants 
and traffic were not disturbed or 
only slightly and for a short time. 
A high daily capacity, not depen-
ding on weather or season, gua-
ranteed a short construction time.  

Fast Opticom specialises in sys-
tem solutions for glass fibre sys-
tems in sewers. In the present case 
the project could be executed by 
the Fast Opticom team in just two 
weeks. For the installation works 
in the inaccessible canal pipes a 
remote-controlled robot was used. 
This robot installed a Ø 11,5 mm 
stainless steel pipe in the head of 
the pipe, into which the fibre optic 
cable was blown in later. The con-
duit was fastened without damage 
with clip rings (0.8 mm thick hose 
clamps) – also made of stainless 
steel V4A.

For the connection between the 
canal and the town hall a 50mm 
pipe was installed trenchlessly 
from the nearest inspection cham-
ber (Ø 1.00 m). For this the shaft 
version of the Grundopit bore rig  
was installed on a working plat-

The approx. 50 m long bore line from the inspection chamber crossing under plastered 
and tarmaced areas to the town hall.

 The FAST installation robot.

Hose clamps and cable in the canal pipe.
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form at a depth of 3.30 m. This 
bore rig first produces a core bore 
trough the manhole wall. With the 
bore head at the head the drill rods 
were driven successively to the 
connection pit 50 m away, directly 
in front of the building. The bore 
path crossed many adjacent pipes 
of unknown depth and position.
The exit point lay at a depth of 1.80 
m. By withdrawing the drill rods 
the pipe for the glass fibre cable 
was pulled in. The 50 m long pilot 
bore took almost 2 hours; the pul-
ling in of the pipe only took 1 hour. 
When breaking through the wall 

Text and photos provided by TT Germany

 The hose clamp system.
and carrying out connection works 
this connection was completed.

In communities where it becomes 
necessary to extend their commu-
nications structure, the use of the 
existing canal system is an econo-
mical, flexible and largely mainte-
nance-free solution.  



on a pontoon had dug up a 3 m deep 
ridge over an approximate length of 
160 m in advance. The pipe sections, 
welded together, were now laid out 
ready. To secure against surfacing,  
concrete clamps, specially produced 
for this project were spaced out over 
distances of of 5 metres. In front of 
the North  German TV cameras the 
crawler mounted excavator and wheel 
loader take up the ppeline and with a 
combined lifting and swimming me-
thod bring it into position, so that this 
end could be welded together with the 
pipe sections already installed trench-
lessly. The pipe was then flooded and 
the pipe length settled down slowly 
into the trench. Last but not least the 
well equipped team disposed of all 
traces on the beach. The complex task 
has been completed to the total satis-
faction of everyone involved.    
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Installation of a  

  450 mm  
drain pipe  
       into the  

Baltic sea  

The inhabitants of Haffkrug, small 
sea resort on the Baltic Sea,are used 
to problems caused by constant  
rainfall. When it starts to rain the 
groundwater level, which is alrea-
dy high, regularly causes floods in 
many of the pretty houses cellars.

Thus the Scharbeutz communi-
ty decided to set up a rainwater 
collector to collect and store any 
rainfall. A pumping rig had to be 
set up a few metres further away, 
which will pump the rainwater in 
future through a 450 mm sewage 
pressure pipe into the Baltic Sea.  

After thinking over various con-
struction variations a trenchless 
steerable HDD method was chosen 
fore the section between the pum-
ping unit and the beach area, close 
to the dunes. The pipeline section 
has a length of 170 m and is pro-
duced with a HDD system. The 
bore path runs at an approximate 
depth of 4 m below the main road, 
the new beach promenade and the 
dune belt which has grown over 

the years. The installation ends 
at the foot of the dunes on the Bal-
tic sea side in a revision manhole. 

The second section over a length of 
160 m from the revision manhole into 
the Baltic sea was installed using an 
open trench method, due to the rela-
tively shallow water.

The company Groth & Co. from 
the Isle of Fehmarn, took over the 
construction work, who then con-
tracted Paasch from Damendorf with 
the execution of the pipe installation. 

Contractor Paasch decided to use the 
Grundodrill Type 15GS bore rig and 
they started with the pilot bore, which 
went smoothly and precise, without 
any disturbances in the mainly moor 
and sandy grounds. However, not far 
from the target, after a bore length 
of about 20 m in the dune area, the 
propulsion sound gave an indication 
that the bore head had struck some 
tougher marl and stony layers under-
ground. This circumstance called for 
the support of the percussive ham-

mer, which in the end help conclude 
the pilot bore. The Paasch bore team 
knew about the problems tougher soil 
layers in the dune areas can cause 
from former jobsites and were prepa-
red, especially for the following ex-
panded bores, by applying specially 
adapted backreamers.

Then the first of the two upsizing 
bores using Grundoream was car-
ried out. The basic body was fitted 
with a set of Sharkbit blades with 
250 mm outer diameter and on the 
second occasion the same type of 
blades were used, but this time with 
an outer diameter of 350 mm. On the 
following day two further upsizing 
bores with a 450 mm backreamer 
and a 570 mm standard backreamer 
were carried out. Due to the parti-
ally very soft ground it was abso-
lutely necessary to secure the bore 
with the drill rods which were ma-
nually screwed on successively in 
the target area. The upsizing bores 
were completed surprisingly quick 
and without any problems what- 
soever.  

For safety reasons the bore team de-
cided to proceed with the pipe instal-
lation directly after the last upsizing 
process, which meant a nightshift for 
the team. At 10 pm in the evening the 
sewage pressure pipe 450 x 26,7 mm 
from the manufacturer Egeplast was 
lying readily welded together for the 
installation. 

To prevent the pipe from surfacing 
and twisting during the pipe installa-
tion the pipe was to be weighed down 
with Baltic sea water. 10 days later the 
second construction section was car-
ried out. A cable dredger positioned 

Cable dredger on pontoon excavating the trench 
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Text and photos provided by TT Germany

Pipe brought into installation position.

Contractor: 
Community of Scharmeutz/ 
Germany

Contractor: 
Paasch GmbH/Germany

Machine:  Grundodrill 15 GS

Pipe 
Sewage pressure pipe  
450 x 26,7 mm

Installation length 5 km

Description: 
The drain pipe was installed from a 
pumping station which was connec-
ted  to a rainwater collector - into 
a revision manhole in the Baltic Sea 
right through the mudflats. To keep 
the pipe from surfacing during instal-
lation, water had to be pumped in. 

Revision manhole with installed pipe . Connection pipe with revision manhole.



TRACTUELL 16s/E24

GRUNDODRILL 20S 
installs new sewer pipe in the  

       Rhine harbour   
For the first time the company 
Barts from Walsrode used their 
Grundodrill 20 S to for  a sewer 
pipe under the Rhine, so that the 
water and navigation board in 
Duisburg could install a steel pipe 
114,3 x 4,5 mm. Two 40mm and 
30mm HDPE pipes are placed in-
side the steel pipe, in which glass-
fibre cables for operating the canal 
lock gates and for communication 
lines.
Normally a large sized bore rig 
in the 50 t class would have been 
used for this type of bore.
So, even for a professional compa-
ny like Bartz, with over a decade of 
experience, it was a real challenge 
to execute this bore over a length 
of 469 m.

Never before had a company dared 
try such a task with a 20 t bore rig, 
as the existing soil on site could 
not be determined precisely, as 
generally Rhine pebbles domina-
te area. An additional soil exami-
nation was carried out beforehand 
and on the base of this a bore plan 
was determined, to exactly orien-
tate the pilot bore. Now the pilot 
bore could be started. After about 
80 m the propulsion started to stut-
ter. Presumably the bore head had 
struck a naturally compacted layer 
of coarse gravel, which thankfully 
was overcome after a second try 
two metres deeper. 
Due to the strong current, the busy 
ship traffic and the planned bore 
depth of 16 m below the river bed 

Text and photos provided by TT Germany

View from the bore rig to the target.

and an additional water depth of 
4 m, only a cable guided pilot bore 
was possible. In this case the bore 
head is surveyed via a cable placed 
inside the drill rods, which is con-
nected to a PC or Laptop. This pro-
cedure may be troublesome, but 
also unavoidable, as the cable has 
to be clamped after each drill rod 
length. The pilot bore therefore 
took 5 working days. The length 
was exactly as planned and a side 
deviation of  only 1 m after 469 m 
theoretical bore axis calculation 
was well within all requirements.

The steel pipe was lying, readi-
ly welded together for the instal-
lation and was connected to the 
“Grundoream” clearance tool. The 
reamer has a very good cutting 
effect due to its variable blades 
and is able to clear large amounts 
of soil, which also smoothens the 
pipe installation process. The op-
timal cutting geometry furthermo-
re reduces the torque clearly. The 
Grundoream expanded the bore 
hole just like a shovel wheel and 
pulled in the steel pipe lengths be-
hind it. The bore automatic on the 
Grundodrill 20 S proved to have 
a positive effect on the installati-
on, because the pulling force and 
the torque are tuned to match each 
other optimally. 

After approximately 9 hours the 
steel pipe was installed. There 
were lots of praise and recognition 
from all corners. A final measure-
ment procedure was carried out 
using the Grundocontrol electro-
nical measuring device confirmed 
the exact position of the sewer 
pipe.

Starting of the pipe pulling process with GRUNDOREAM.

The GRUNDODRILL 20S bore rig during pipe pulling.
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Contractor: 
Company Barts / Germany

Machine:  Grundodrill 20 S

Pipe: 
Steel pipe 114,3 x 4,5 mm  
as a host pipe for two HD-PE pipes 
Ø 30 mm an 40 mm

Installation length 469 m

Description: 
The sewer pipe was installed under 
the Rhine at a depth of 16 m. Due 
to the strong current, the busy ship 
traffic, the bore depth and an addi-
tional water depth of 4 m, only a 
cable guided pilot bore was possible.  
For this reason the pilot bore took 
5 working days-

Installation time: 9 hours
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Basel is an economically strong 
Swiss city with a French airport 
and a German central station. Large 
chemical and pharmaceutical en-
terprises have their head office and 
main production works in Basel. 
Some of the companies have pro-
duction sites on both sides of the 
Rhine, which is also the case with 
the contractor of the described buil-
ding project.

Bearing large quantities of water, 
the Rhine flows through a rela-
tively narrow and deep bed in the 
municipal area of Basel, with buil-
dings on both sides in the imme-
diate vicinity. In every sense of the 
word, Basel is “closely” connected 
to the High Rhine, which changes 
directions here to flow as the Upper 
Rhine to the north. This gate positi-
on leads to a pile-up of rubble and 
block material reaching depths of 
up to 17 m beneath the river floor 
(heavy Rhine pebbles, gravel and 
block material), with blocks up to 
50 cm in diameter or even more. 
Underneath lie solid clay horizons 
and sandy marl in close succession 
with gravel and rubble horizons, 
which have completely opposite 
properties where drilling techni-
ques are concerned.

A large chemical manufacturer 
commissioned a Swiss building 
contractor to install a HDPE line 
beneath the Rhine to receive intra-
company communication facilities, 
i.e. lines and cables. The required 
installation depth of  24 m called 
for the application of a cable-gui-
ded navigation technique (steering 
tool).

Undercrossing the 

upper Rhine 
        at 400 m length

In awareness of these difficult un-
derground conditions, the buil-
ding contractor chose a 50 t large 
drilling unit from Prime-Drilling, 
particularly because the length of 
the undercrossing was to be 400 
m. The 50 t unit was an excellent 
choice for this job, for which a re-
liable high-capacity machine was 
just as essential as good drilling 
abilities, when taking the difficult 
underground and the confined 
space into account. Besides the PD 
50/33, a recycling system for 1000 
litres of drilling fluid per minute 
with four sets of strainers and ten 
hydro-cyclones was transported to 
the jobsite. 

The machine was equipped with a 
mud motor bearing a 200 mm drill 
head with TCI-bits for the pebble 
area and mill tool bits for the clay 
stone and sandy marl (from 17 m 
on, but alternating with gravel and 
pebble horizons) for the pilot bore. 
The roller bit had to be driven out 
and exchanged four times during 
the pilot bore because of the con-
stantly alternating geological con-
ditions. Several days of work were 

required for the pilot bore. The first 
expansion was carried out with a 
350 mm hole opener with TCI-bits, 
while a hole opener with a diame-
ter of 450 mm was used for the se-
cond reaming operation. A third 
check reaming followed with the 
450 mm hole opener and fly cutter 
attached at the back. Then the 355 
mm host pipe was pulled into the 
450 mm bore hole as a final wor-
king step. The whole project in this 
difficult underground with an un-
dercrossing depth of 24 m and the 
complete cable installation were fi-
nished within six weeks.
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Machine:  PD 50/33 (50 t unit)

Pipe: HD-PE Ø 355 mm (host pipe)

Installation length: 400 m

Installation depth:  24 m

Description: 
Due to the solid ground varying from 
pebble to marl, a 200 mm mud motor 
was used for the pilot bore with the 
bore head being located by means of 
a cable-guided detection system. The 
upsizing bores were carried out with 
350 mm and 450 mm hole openers. 


