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FIRST RAILROAD CROSSING USING DIRECT PIPE®.
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The Netherlands are expanding their gas transport network by building the North-South Route. Not 
far from the small city of Raalte in the province of Overijssel the pipeline route crosses the Zwolle 
Almelo railway line. This means that the jobsite team has to deal with settlement-prone conditions. 
A 516 meter (1,693ft) long 48" polypropylene coated steel pipeline string has to be installed with a 
shallow alignment and with close to zero subsidence under the busy railway tracks. 

Thus, Dutch construction company A. Hak Drillcon decided to deploy the innovative Direct Pipe® 
method from Herrenknecht. 

Using Direct Pipe®, the preassembled pipeline is installed in one single working phase with the 
help of a Microtunnelling machine and a Pipe Thruster. 

Furthermore, Direct Pipe® is also impressive with its easy installation requiring only a small 
footprint at the shallow launch pit and no pit at all at the exit.

Finally, Direct Pipe® proves once again to be an overall success when laying large pipeline  diameters 
safely, efficiently and with great precision in difficult conditions. An unprecedented advance rate of 
almost 10 meters (32,8ft) per hour has been achieved when installing 92 meters (302ft) of pipeline 
in a single shift operation of 10 hours. The Pipe Thruster has pushed the complete pipeline together 
with the Microtunnelling machine forward with only 180 tons (397,000lbs). 

This first railroad crossing using Direct Pipe® marks another milestone in pipeline construction.
CONTRACTOR

A. Hak Drillcon

RAALTE | ThE NEThERLANDS

PROJECT DATA

M-1493M, AVN1000XC
Diameter: 1,295mm
Max. torque: 150kNm 

H-096, Pipe Thruster HK500PT
Max. push/pull force: 
500 t (5,000kN)
Pipeline diameter: 48"
Pipeline length: 516m

Geology: sand, gravel, loam
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I wanT To welcome all of you to the 
summer season. For those of you that had 
to endure a long and harsh winter, this 
must bring a lot of relief. I know that many 
of you are quite busy, as this is generally 
the most active time of the year in terms of 
construction-related activity. For us aca-
demics, we generally use this time of the 
year to work on our research activities and 
write technical papers. It certainly is a nice 
reprieve from lecturing and classroom-
related commitments.

It was great to see so many of you at 
the 29th International No-Dig Conference 
this past May in Germany. In fact, 
our ISTT Board of Director’s Meeting 
was attended by a record of 25 out of  
26 Affiliated Societies. Berlin was an 
excellent destination to showcase the lat-
est innovations in the trenchless industry. 
I want to personally congratulate German 
Society for Trenchless Technology (GSTT) 
leaders Chairman Dr Jens Hoelterhoff, 
and Executive Director Dr Klaus Beyer, for 
their vision and dedication in organising 
such a successful event. In total, there 
were 173 exhibiting companies repre-
senting numerous technologies and a 
technical program with 51 peer-reviewed 
papers from 17 countries. The event 
attracted approximately 5,700 visitors. 
Having No-Dig co-located with Wasser 
Berlin International 2011 definitely brought 
added atmosphere to our event. A special 
thanks goes out to our many corporate 
sponsors including platinum sponsor, 
BKP Berolina, for their support of the 2011 
International No-Dig.

My Chairman’s Dinner was held in the 
historic Funkturm Berlin (Radio Tower 
Berlin) that was constructed between 
1924 and 1926. Located on the exhibi-
tion grounds, this Berlin landmark tower 
reaches a height of 150 m and has mag-
nificent views of the city. The restaurant 
that held the dinner was at a height of 
55 m, accessible by an elevator travel-
ling at speeds up to 4 m per second. 
It was a great evening of camarade-
rie among members of the international 
trenchless community.

The No-Dig Gala Dinner was held in 
the Great Orangery of the Charlottenburg 
Palace built in the early 18th Century. 
Guests were greeted by royal guards as 
they entered the reception area. The food 
and ambience was magnificent and we 
were all entertained by special performers. 
At the Gala Dinner, the 2011 ISTT Awards 
were handed out in six categories. You 
can read about all of these award winners 
in greater detail in the magazine. Special 
thanks to our Gala Dinner sponsor, Sekisui 
SPR, for a wonderful evening. It was a 
great honour to have the Chairman of 
the Board of Sekisui, Mr Naotake Okubo, 
and Managing Executive Officer, Mr Kozo 
Takami, in attendance. They were just two 
of the distinguished guests that attended 
the Gala Dinner.

We are all looking forward to the 
30th International No-Dig Conference 
to be held in Sao Paulo, Brazil, from  
12–14 November 2012. However, 
over the next 16 months leading up to 
the International No-Dig there will be 
a number of trenchless events hosted 
by our Affiliated Societies. In the next 
quarter, there will be trenchless shows 
in Singapore (SIWW/SgSTT: 4–8 July), 
South Africa (SASTT: 23–24 August), 
Colombia (CISTT: 31 August–2 Sept), 
Czech Republic (CzSTT: 12–14 Sept), 
and Hong Kong (CHKSTT: 28–29 Sept).  
I hope that you get a chance to attend one 
or two of these events. 
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Aarsleff Pipe Technologies does long-term 
thinking. We supply environmentally friendly, 
long-life solutions for No-Dig renewal of 
pipelines. The solutions are robust and require 

only a minimum of maintenance. Continuous 
testing and development is part of the 
everyday life. That makes good economic 
sense for society.

Renewal for the 
future

Thoroughly tested solutions

www.aarsleff.com
2



 

IssUe 12 - July 2011
MICROtUNNeLLING & PIPe JACkING
London digs deep 32
Jacking in Japan: the pipe roof method 34
Extreme and extraordinary: 
connecting Czajka underground 36
World best in Poland 38

eARthQUAke RehAB
Rebuilding Canterbury’s underground 40

wAteR FeAtURe
Outstanding rehab teamwork 42
Typhoon: best new machine 43
Tough enough for the job 44
Bursting with rope 45

INsPeCtION & CONdItION 
AssessMeNt
Locating voids behind pipe walls 46
How to assess the risk to your assets 50

ReLINING tOOLs
Site report: curing with light 53
Laterals: plugging and renewal 54
Extreme lateral connections 56
A TIP for rehabilitation 58

Istt esC PROFILe
5 minutes with Sergio Palazzo 60

The cover shows the 100 m Herrenknect boring machine that 
Thames Water will use to construct a 4 mile tunnel under 

Englands River Lee.  Read more on page 32.
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THIS YEAR, ISTT celebrates its 
25th anniversary. It is fitting that the 2011 
International No-Dig was held in Germany. 
Since trenchless burst on to the scene as 
an underground construction option in 
the 1970s, Germany has been a leader in 
the adoption of trenchless methods and 
a pioneer in the development of many 
trenchless technologies – including micro-
tunnelling. Representatives from Germany 
were active participants in the first No-Dig 
conference held in 1985 – a year before 
ISTT was officially established. Germany 
was also one of the first societies to 
become an affiliated member of ISTT.

Members of the trenchless community 
in Germany have held key leadership 
positions in the organisation of early 
trenchless events and in the formation 
of ISTT. Dietrich Stein was a charter 
member of the ISTT Board and served 
as its Vice President in the late 1980s 
and Rolf Bielecki served as Chairman of 
ISTT from 1996–98. Today, the German 
Society for Trenchless Technology (GSTT) 
has the good fortune to have Professor 
Jens Hoelterhoff as its Chairman and Dr 
Klaus Beyer as its Executive Director. I 
have enjoyed working with them, and with 
Dagmar Eichhorn, these past few months 
in the preparation of the 2011 No-Dig 
in Berlin. 

The 2011 International No-Dig, held in 
conjunction with Wasser Berlin, continues 
the string of highly successful International 
No-Dig events. The 2011 No-Dig attracted 
a large audience from the underground 
construction industry to view the latest in 
technological developments and innova-
tion. All told, more than 27,000 people 
attended the event, of which more than 
5,000 were estimated to have visited the 
more than 130 No-Dig exhibitors. Over 
the course of three days, authors from  
17 countries presented a total of  
50 technical papers on a variety of trench-
less topics to a knowledgeable and 
engaged audience. 

Those who attended the Gala Dinner in 
the Orangerie of the Charlottenburg Castle 
were in for a special treat.  The setting was 
spectacular and the entertainment was 
most original. The food was delicious and 
the company outstanding. ISTT is grateful 
to the Dinner’s sponsor, Sekisui SPR, and 
to the many conference sponsors, includ-
ing platinum sponsor, BKP Berolina, for 
their support of the 2011 No-Dig. 

The highlight for ISTT was the presenta-
tion of the 2011 ISTT Awards. Each year, 
ISTT recognises special achievements 
in the trenchless field. For 2011, ISTT 
presented awards in six categories: The 
Project Award, New Installations went to 
PBG SA and Hobas Polska System for the 
Czajka Microtunnelling Project in Warsaw, 
Poland; the Project Award, Rehabilitation 
went to Stroitelna Mehanizatsia for the 
Rehabilitation of the Sofia Water Main 
in Bulgaria; the Product Award went to 
Hydrascan Limited United Kingdom for 
the Typhoon pipe cleaning system; the 
Academic Research and Training Award 
went to Professor Boasong Ma, China 
University of Geosciences – Wuhan for the 
establishment of a university level training 
course on Trenchless Technology; and the 
Student Paper Award went to Haitao Lan 
from the College of Engineering, China 
University of Geosciences-Wuhan for his 
paper on development of a model that 
improves the estimate of rotational torque 
and the selection of reamer size for large 
diameter pipe installations using HDD.

A hearty congratulations to GSTT and 
thanks from the ISTT community for host-
ing the 29th International No-Dig on this 
special year. We look forward to the next 
No-Dig to be held in Sao Paulo, Brazil 
from 12–14 November 2012.  

John Hemphill
Istt Executive Director
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world wrap

Keep up to date with this news and more by subscribing to the Trenchless International online update. www.trenchlessinternational.com

no-Dig South africa
the southern African society for trenchless technology 
(sAstt) will be hosting No-Dig south Africa 2011, to be 
held in Pretoria from 23–24 August 2011.
Read more on page 29.

Trenchless rehabilitation in India
Rehabilitation works on sewers have successfully been com-
pleted in Kolkata. As part of a €20 million project undertaken by 
Angerlehner Hoch and tiefbau Gesellschaft mbH,.
the project included the rehabilitation of approximately 6.6 km 
over two streets, 152 manholes and three splitters. 

Montreal pipes get a fix
Insituform technologies has been awarded a $Us12.2 million  
contract with the City of Montreal, located in Quebec, for the rehabili-
tation of sewer pipelines. 
Insituform expects to rehabilitate over nine miles of wastewater pipe-
lines, ranging from 10–42 inches in diameter. 
Work on the project is expected to be complete by the end of 2011. 

water main rehabilitation in omaha, nebraska
sanexen installation crew has successfully rehabilitated a 
leaking section of 8 inch water main using Aqua-Pipe, a 
structural CIPP lining technology. the faulty section of pipe 
was causing major problems to the University of Nebraska 
Medical Center (UNMC), especially because the section of 
pipe lay under a service tunnel on Emile street – an area 
that is a critical access point to the UNMC personal and 
emergency vehicles. 

Pennsylvania pipe rehab receives funding
Approximately 36,000 ft sewer lines and manholes 
in Brackenridge Borough, Pennsylvania, will receive  
rehabilitation and spot repair after a $Us3.6 million grant 
from the Pennsylvania Infrastructure Investment Authority.

Pure win for Qatar
Pure technologies will be wading in new territories with a 
leak detection contract in Qatar, the first Middle East com-
mercial contract for the company.
the project is part of three inspection and engineering 
projects for water and wastewater pipelines worth approx-
imately $Us6.5 million.

Bore to tackle London’s sewers
A 100 m boring machine will be reassembled under 
east London and used to dig the UK’s deepest tun-
nel ever at a rate of 17 m a day.
thames Water will be transporting the machine from 
Herrenknecht, in Germany, to construct the 4 mile  
£635 million Lee tunnel.

Relining in wigtownshire
scottish Water is carrying on with its £3.5 million upgrade of water mains 
infrastructure in Wigtownshire, located in scotland.
the project includes the rejuvenation of 369 miles of pipes, including 
replacing and at least 4,350 m of relining work taken out by Reid Pipeline 
services as a subcontractor to Farrans.
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spring cleaning for scottish water pipes
scottish Water will be improving more than 5 miles of water pipes and 

mains as the company kicks off two major projects in Maybole and Rothesay.
Large sections of wastewater pipes will be cleaned and relined with cured 

plastic in Rothesay to tackle problems caused by saltwater intrusion.
the project will be running alongside scottish Water’s work on the Maybole 

fresh water scheme, which involves relining about 2.7 miles of existing mains 
with a thin polyurethane coating. 

washington’s 20-year project to start off with a tunnel
Washington’s Clean Rivers Project will commence with the design and con-

struction of the Blue Plains tunnel, located in Washington DC, Us.
A $Us330.5 million contract has been awarded to traylor Brothers-skanska-

JayDee joint venture by the District of Columbia Water and sewer Authority.
Costing $Us2.6 billion, the 20-year Clean Rivers Project is being undertaken to 

reduce combined-sewer runoff to the Anacostia and Potomac Rivers and Rock 
Creek by 96 per cent. 

Naperville’s new-look pipes
the City of Naperville Department of Public Utilities-Water has started work 

on a sanitary sewer and manhole rehabilitation project, located in Illinois, Us.
the project contractor will use cured-in-place pipe to complete the work.
the sewer being rehabilitated will help transfer wastewater from the City 

of Warrenville, and the northwest portion of Naperville, to a large wastewater 
pumping station located at River Road. 

Can’t wait for the next edition of Trenchless International?
Get the latest news at www.trenchlessinternational.com/news

Joint venture promotes Us, Asia partnership
Insituform has announced the creation of two joint ventures with Kuala 

Lumpur–based Wasco Energy. 
Bayou Wasco Insulation technologies LLC, will be based in New Iberia, 

Louisiana, to provide offshore insulation services. 
Meanwhile, WCU Corrosion technologies will be based in singapore to 

provide the product and service offerings of Corrpro Companies and United 
Pipeline systems, each an Insituform subsidiary, throughout Asia.

Breaking ground in waller Creek
Construction work has kicked into gear for Austin City Council’s  

$Us49.5 million Waller Creek Flood Control tunnel Project, located in texas, Us.
Groundbreaking work has started on the project designed to remove almost 

28 acres of downtown land from the 100-year floodplain and create a safer 
area for redevelopment.

Crews will create an entrance shaft and construct a 26 ft diameter, almost 
mile-long tunnel.

HDD Tooling
Prime Horizontal is a preferred supplier of Paratrack 

Guidance Systems, drill bits, mud motors, conventional and 
split-bit hole openers. 

Check out our mobile break out unit for on-site maintenance of mud motors 
and downhole assemblies. And supporting field to office communication, ask 

about our PRODATA rig data recorder.  

Building Opertor Confidence 
with Prime Horizontal’s 
Guidance Solutions for 

Crossings and Intersects 
using proven ParaTrack 

technology 

HDD Crossings and Intersects

www.primehorizontal.com
North America
Prime Horizontal (North America) Inc.
New Iberia, Lousisana, Suite 108
Phone +1 337 359 9061; Fax +1 337 359 9063

Europe, Middle East, Australia, Asia   
Prime Horizontal Ltd. 

   Head Office
   Salland 3
   1948 RE Beverwijk
   The Netherlands
   Phone +31 251 271790; Fax +31 271064

Ad TI-July 2011.indd   1 5/11/2011   4:24:23 PM
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wastewater upgrade in wales
Welsh Water has commenced a scheme, involving construction and modifi-

cation of new and existing manholes and associated pipe work, in the town of 
Buckley, located in Wales, UK, to alleviate flooding and deliver environmental 
benefits.

the utility company will increase capacity on the local wastewater network, 
which will enable it to deal with larger volumes of stormwater during periods 
of heavy rainfall.

Welsh Water is investing £1.3 billion in its water and sewage network 
between 2010 and 2015.

Acquisition furthers trenchless services in Us
sAK Construction has expanded its trenchless technology services in the Us 

with the acquisition of Pipenology, a California-based contractor. 
the acquisition expands the company’s Western Us presence, which cur-

rently includes major contracts in California, Nevada, Utah, Colorado, New 
Mexico, Arizona and texas.

Relining, replacing, rejuvenating in scotland
Moray’s water supply network, located in scotland, will receive a  

£4.5 million upgrade by scottish Water, including the refurbishment of  
120 miles of water main.

some pipe is being replaced, while other sections are being relined or 
flushed clear to remove naturally-occurring sediment that has built up over 
many years.

Berlin a success
the trenchless technology sector enjoyed the success of the 29th International 

No-Dig Conference and Exhibition in Berlin.
the conference, which was run in conjunction with Wasser Berlin, was high-

lighted by the Construction site Day and Gala Dinner and Awards Night.
Make sure to check out the Trenchless International website for photos from 

the event. 

Progress for London’s pipes
thames Water has published a report on its four month public consultation 

for the proposed thames tunnel, to be located in London, UK.
the report stresses that no final decisions have been made and that there 

will be a further phase of consultation later in 2011, before which thames 
Water will present revised and updated plans with additional detail for each 
preferred site.

the report found the majority of people who expressed an opinion sup-
ported the tunnel as the best way of addressing the problem of sewage 
overflow into the water and the ‘Abbey Mills’ tunnel route was the preferred 
option.

Contract to address flooding in the Uk
thames Water has appointed Black & Veatch to appraise flooding resilience 

at a number of its key water treatment assets within London and the thames 
Valley, UK. 

the work is part of a £4.9 billion investment program, from 2010–15, to help 
protect infrastructure and maintain water security for the utility’s 8.7 million 
customers within the region.
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Can’t wait for the next edition of Trenchless International?
Get the latest news at www.trenchlessinternational.com/news

Companies join forces to provide trenchless services
Cured-in-place pipe lining, pipe-bursting, swagelining and manhole rehabilita-

tion are amongst the technologies available through a new partnership between 
sAK Construction and Choice Facility Partners.

Choice Facility Partners, a Houston-based co-operative that aims to streamline 
bidding and contracting processes for infrastructure in the Us, handles con-
tracts for projects for a variety of non-profits, including cities, counties, school 
districts, colleges and universities. 

sAK Construction was selected through a competitive bidding process as 
Choice Facility Partners’ ‘contract partner’ in the master category of trenchless 
technology rehabilitation.

Correction:
In Trenchless International April it was incorrectly stated that the EXPERT statue is awarded at the 9th International Trenchless 
Engineering Conference. The award is called the ‘TYTAN’, we apologise for this error. For more information visit  
www.konferencja.inzynieria.com/inzynieria email agata@inzynieria.com or call +48 12 351 10 90

More capabilities for wet infrastructure modelling
Innovyze is hoping its enhanced CapPlan Sewer asset management capa-

bilities will improve wet infrastructure modelling and management application.
the company’s sixth version allows utilities to plan system improvements 

by scoring the probability and consequence of failure for each underground 
asset. Consequence of failure ranking draws on data such as service to critical 
facilities, total flow carried, population served, adjacent vehicular traffic, and 
other related geospatial factors. 

CapPlan Sewer V6 is able to run on either the ArcGIs-based InfosWMM or 
stand-alone H2OMAP platform.

www.nodigdownunder.com.au
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JOBS

NOW ACTIVE – List a job. Find a job.
Trenchless International Jobs allows 
job-seekers to search for and apply 
online for jobs that are specific to 
every part of the trenchless industry 
around the world.

Trenchless International’s targeted 
readership of trenchless professionals 
around the world will ensure 
employers get the very best applicants 
every time.
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ReMeMBeR when you first developed 
your company website? Just like email, 
your website has revolutionised the way 
you sell your company, products and 
services to the world. search engine opti-
misation can only take you so far and to 
reach highly engaged individuals search-
ing for vital information, it’s important for 
your company to be advertising on the 
websites that matter in your industry. 

But what are the benefits of 
advertising online?

Timely promotion and flexibility
the immediacy of online advertising 

ensures that products can be introduced 
to the market very quickly. there is also 
design flexibility so web adverts can be 
eye catching and alternate between dif-
ferent banners. this also allows you to 
test different messages in short periods 
of time to see what is most effective.

Tracking capabilities
the best thing about online advertising 

is its ability to track the performance of 
your campaigns.  through using online 
advertising your company has the ability 
to track every single click and every sin-
gle user to see if they end up becoming 
customers. It is worthwhile downloading 
Google Analytics – it’s free and will allow 
you to track the pathway visitors are 
taking to your site and their movements 
within your site.  Are your online ads 
generating traffic? Which sites referring 
visitors to your site? Google Analytics 
can help give you the answers. 

Cost effective
Banner advertisements offer great 

value due to low production costs. If you 
have advertised before then you know 
that just one advertisement may not have 
the phones ringing hot, so think about 
what your aims are and perhaps look at 
booking a series of advertisements and 
combining this with strategically placed 
editorial content.  Most websites have 
packages available and these should 
offer the best value and exposure over 
varied periods of time. 

High volume 
the sheer volume of visitors to industry 

websites means that by advertising you 
are highly visible to many new readers 
and potential leads.  Most industry web-
sites offer site visitors a free subscription 
to their e-newsletter, which is often 
sent weekly or fortnightly to thousands 
of subscribers. By signing up these 
e-newsletter subscribers have demon-
strated a high-level of engagement so 
advertising in e-newsletters is highly cov-
eted and tends to be a more exclusive 
and expensive online advertising option.

Test the market
Advertising online is a great way to 

cost-effectively test if a particular market 
is a good fit for your product or service. 
If you have a well-designed online adver-
tisement and you are advertising on the 
right industry website then you should 
get some decent traffic – and those all 
important leads.

Entire industry coverage 
 the best way to get entire industry 

coverage is to take out advertising in 
print, online, and have an event pres-
ence.  Having a presence in all three 
will ensure your brand is at the fore 
of a highly targeted audience. If your 
company can only initially afford one or 
two of these promotional opportunities 
– the results will speak for themselves 
and you will have a clear case to argue 
for an increase in next year’s marketing 
budget.

tIP: If you are taking out multiple 
advertisements then you should be 
rewarded with a discount, but also ask 
about securing some editorial coverage 
to maximise your impact.

Highly targeted 
Visitors to industry websites are usu-

ally looking for information to help them 
do their job better, so they are highly 
engaged. Every person who views your 
advertisement is a prospective customer 
and you need to convey instantly that 
your product or service is what they 
need.

Does your marketing plan include a budget for online ads?  Find out why placing advertisements online 
is no longer an optional extra. 

Business marketing:  
the value of advertising online 
by Zelda Tupicoff

Creating an online campaign
Branding campaign

this package complements your 
print and event marketing and estab-
lishes you as a leader in the industry. It 
includes leading positions across your 
industry website and e-newsletter and 
ensures that everyone knows who you 
are and what you have to offer.

Product sales
Aimed at getting results, this option 

gives you strategic placement of your 
advertising across your industry web-
site and e-newsletter, as well as being 
able to include product stories on 
the industry website, which will help 
drive traffic through product related 
searches, allowing you to reach an 
even wider audience of people looking 
specifically for the products you are 
supplying.

new product launch
Get out there fast with this time-sensi-

tive option, which will help you create a 
buzz. this includes strategic positions 
combined with a headline banner and 
a newsletter story about your product 
launch.

event promotion
Holding an event? this is designed 

to help you promote it. As well as stra-
tegically placed ads on your leading 
industry site, ensure you get an event 
listing on the events page and see if 
the salesperson can organise a news 
story before and after the event.

Zelda Tupicoff. Larger geographical audience
there is always a portion of international 

readers opting for online subscriptions 
over print, so being seen on your industry 
website is a great way to ensure you are 
reaching an overseas audience that may 
not be familiar with your products and 
services. It never hurts to be noticed by the 
big overseas players in the market – who 

knows, they might want to make a pur-
chase, invest or even buy your company.

Just online, all online?
so, you’re a convert – you have decided 

your company needs to start advertising 
online. But what about your magazine 
advertising and exhibiting at prominent 
industry trade events? the good news is 

that online advertising is the perfect com-
plement to your other marketing efforts.  
Online advertising is rarely enough on 
its own but by combining it with print 
and event participation in a strategically 
planned campaign, your company will 
receive maximum industry coverage and 
make a significant impact.

Writing your advertisement
Perhaps you have tried online advertis-

ing and you didn’t get the great results you 
expected? Be warned: the advertisement 
you run in your print campaign will not be 
suitable for online. If you use the same sort 
of advertisement you are unlikely to get 
the traffic you deserve. For best results 
you should make an offer and be instruc-
tive (find out, how to, click here). through 
the use of ‘active words’ (for example: 
order, reduce, choose, use, apply) you 
can entice people to click your advertise-
ment and learn more about your offer/
product/company.  

want help?
Great southern Press specialise in 

marketing solutions for companies in 
the trenchless industry and can create 
effective marketing campaigns for com-
panies that include online advertising.  
Find out more query@gs-press.com.au  
or +61 3 9248 5100. 

Branding campaign
this package complements your print and event marketing and establishes you as a 
leader in the industry. It includes leading positions across your industry website and 
e-newsletter and ensures that everyone knows who you are and what you have to offer.

3 month web headline
2 issues e-news headline
1 issue e-news left top
3 issues e-news right
2 issues e-news left bottom
1 month web online
2 month web right
Dedicated online editorial coverage
of your activities

Product sales
Aimed at getting results, this option gives you strategic placement of your advertising 
across your industry website and e-newsletter, as well as being able to include product 
stories on the industry website, which will help drive traffic through product related 
searches, allowing you to reach an even wider audience of people looking specifically 
for the products you are supplying.

2 issues e-news left top
2 month web online
3 issues e-news right
3 month web right
1 issue e-news left bottom
1 e-news article

new product launch
Get out there fast with this time-sensitive option which will help you create a buzz, this 
includes strategic positions combined with a headline banner and a newsletter story 
about your product launch.

3 issues e-news right
3 month web right
2 issues e-news left bottom
1 issue e-news left top
1 e-news article announcing launch

event promotion
Holding an event? this is designed to help you promote it. As well as strategically 
placed ads on your leading industry site, ensure you are get an event listing on the 
events page and see if the salesperson can organise a news story before and after the 
event.

3 issues e-news right
3 month web right
2 issues e-news left bottom
1 issue email left top
1 e-news article pre event
1 e-news article post event

www.trenchlessinternational.com/advertising/online_advertising/

online advertising placement
trenchless international

Prices are in US dollars.

SIZE PRICE per mth

Headline Banner
Maximum of 3 ads on rotation
– one displayed at a time

Leaderboard: 728 pixels x 90 pixels $US400

Inline Banner
Maximum of 3 ads on rotation
– one displayed at a time

Full banner: 468 pixels x 60 pixels $US250

Right Banners
–  up to 3 banners with 3 banners on rotation

Side squares: 250 pixels x 250 pixels
(can be less than 250 high) $US200

Background Banner
– 1 ad on both sides

Background: 164 pixels x 472 pixels (X2) $US1250

website 

e-news 
SIZE PRICE per edition

Headline Banner
– one displayed at a time

Leaderboard: 728 pixels x 90 pixels $US400

Left Top
(displayed directly after news article)
– one displayed at a time

Full banner: 468 pixels x 60 pixels $US300

Left Bottom
(displayed directly after events news)
– one displayed at a time

Full banner: 468 pixels x 60 pixels $US200

Right Banners
– up to 3 in one of two configurations

Side squares: 250 pixels x 250 pixels
(can be less than 250 high) $US250

Combine any two units for a 5% discount
Combine and five units, or any one unit with any print advertising – 10% discount
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trenchless, eh!
Trenchless International is pleased to announce a new Canadian 
office, based out of Toronto, Ontario, with Associate Editor Sarah 
Paul heading it up.

sarah has been with Great southern 
Press for two years working on publi-
cations such as Trenchless Australasia, 
Trenchless International and most recently 
has joined the Pipelines International team.

sarah is looking forward to showcasing 
the trenchless industry in North America 

through the publication and meeting you at 
North American events.

sarah can be contacted on  
+ 1 416 551 9113 or spaul@gs-press.com

Kate Pemberton will continue to edit 
both Trenchless International and 
Trenchless Australasia magazines. 

SPecIaLISInG In woRkInG with com-
panies and associations to drive industry 
growth in the energy and infrastructure 
sectors, in the past eight years Chris has 
taken GsP from a small one-title publisher 
to a modern media company with over 
ten integrated print and online titles and a 
series of events. 

Chris’ appointment is recognition 
of GsP as one of the leaders in the 
Australian media industry. GsP has set a 

new standard with its unique approach to 
industry engagement through association 
partnerships and this election is further 
evidence of the success of this model.

Chris said “We’ve been heavily involved 
for many years with the associations we 
publish for, such as Istt and the Astt, 
so it’s great to bring this perspective to 
our own industry association, as well as 
hopefully gaining a better understanding 
of the board perspective.” 

Industry publisher recognised 
Trenchless International publisher and Managing Director of Great Southern Press (GSP) 
Chris Bland has been elected to the board of Publishers Australia. 

Trenchless International Publisher and Managing 
Director of Great Southern Press Chris Bland.

Trenchless International Associate Editor 
Sarah Paul.

          
              

BURSTFORM
TIP Long pipe lining through manholes

Installation of sewage new pipes as  •	
a long pipe: trenchless - socketless.

 •	Pipe installation from starting manhole 
Ø 1 m into a target pit up to 100 m

Minimal cross-section loss•	

Installation speed up to 100  m/h•	

House connections can be connected •	
underground. 

          
                                           

          
              

TRACTO-TECHNIK GmbH & Co. KG · P.O.Box 4020 · D 57356 Lennestadt
Phone: +49 2723  808238 · Email: export@tracto-technik.de · www.tracto-technik.com

Innovators in Trenchless  since 1962

Ju
ly

 2
01

1 
- T

re
nc

hl
es

s 
In

te
rn

at
io

na
l

18

CO
M

PA
N

Y 
N

ew
s CO

M
PA

N
Y N

ew
s

July 2011 - Trenchless International

19

Mears internationally certified
Mears Group, Inc., a leader in horizontal directional drilling (HDD), through its commitment to continual 
improvement, has gained the internationally recognised ISO 9001:2008 Quality Management System 
certification.  

SenIoR VIce PReSIDenT of HDD Neil 
smith said “After a thorough assess-
ment of our processes, and by engaging 
every employee in this special project, 
the IsO 9001:2008 certification chal-

lenge allowed our company to step up 
to a much higher standard of quality and 
excellence that permeates not only the 
mentality of our entire team, but mostly 
the way we do things at Mears.” 

Mears Group has accomplished the 
IsO 9001:2008 quality certification for 
its HDD division (Certificate No. 45626) 
as well as its Integrity solutions division 
(Certificate No. 45396).  



 

trenchless champions
The 2011 International No-Dig Gala Dinner and Awards night was an enchanting evening, held in the  
Charlottenburg Castle in Berlin. Trenchless Technology received the royal treatment with some great 
projects and people recognised for their outstanding achievement in the industry. 

Project of the year - new 
Installation

Winner: PBG SA and HoBAS Systems 
Polska 

the PBG Group installed a large collector  
system, owned by MPWiK-Warsaw and located in 
an urbanised area of Warsaw. the Czajka micro-
tunnelling project installed a pipeline system that 
collects wastewater previously untreated and 
transports it to a new wastewater treatment plant. 

the pipe selected for this project was HOBAs 
CC-GRP pipe. this project established a 
number of records – world’s largest CC-GRP 
pipe, length of total project (5,700 m) and 
length of single drive (930 m). the contractor 
was able to achieve tight grade tolerances of  
0.55 per cent and high production rates of 36 m 
per day, at peak, at lower cost than open cut with 
minimal impacts on city life and the environment. 

to read more on this project turn to page 36-38.

Project of the year - Rehabilitation

Winner: Stroitelna Mehanizatsia AD 

sofijska Voda, the operator of the 
sofia water and sewer system, 
needed to restore a 1,220 mm 
diameter thin-walled steel water 
pipeline, which had been out of 
service since the mid 1990s. the 
850 m project was located in a 
densely populated district with 
narrow rights-of-way. 

the project had to be completed within 40 days, without unduly 
restricting access to residential property, and in temperatures that 
were routinely well below freezing. A semi-structural liner using 
cured-in-place pipe was chosen. 

An additional challenge emerged when the contractor discovered 
the inversion system lacked the capacity to handle some of the sec-
tions to be rehabilitated. the contractor designed, built and tested 
a new inversion vessel and had it ready to use in three weeks. the 
project, which was completed successfully on time, has won over the 
customer on the merits of trenchless technology.

to read more on this project turn to page 42.

Student Paper of the year

Winner: Haitao Lan, University of Geosciences – Wuhan

Haitao Lan, a student in the College of Engineering, University of Geosciences – Wuhan, presents the results of his research 
to better characterise the predictability of torque requirements and reamer selection in large diameter pipe installation using 
horizontal directional drilling in rock strata. 

Mr Lan developed a new predictive model for estimating rotational torque in large diameter HDD operations. the model 
included reamer size as a variable, which improved the accuracy of rotational torque estimates, and provides a means for 
analysing and selecting the appropriate reamer for projects with similar geological conditions. 

academic Research &  
course of the year

Winner: University of Geosciences – Wuhan

Professor Baosong Ma, University 
of Geosciences – Wuhan, has estab-
lished a 40-hour course on the 
science of trenchless Engineering 
(stE). the course structure includes 
lectures, laboratories, and tuto-
rials on all aspects of trenchless 
technology. 

since it was establish in 2004, 
more than 300 undergraduate and 
100 graduate students have taken 

the stE course. Professor Ma’s stE course has an 
outstanding reputation and has contributed to the advance-
ment of trenchless practices in China. In 2010, the course 
received awards for academic achievement from the 
Chinese Ministry of Education and China University of 
Geosciences – Wuhan. 

Make sure to check out the ISTT website for more news on the 2012 International No-Dig,  
to be held in Sao Paulo, Brazil, from 12–14 November. 

Product of the year

Winner: Hydrascan Limited 

Hydrascan Limited has developed the typhoon, 
a pipe cleaning system that uses water pressure for 
propulsion and to clean water mains. Hydro jets power 
the typhoon away from the launch point to a predeter-
mined target area. 

An onboard valve switches the pressurised water 
from propulsion to cleaning via a radially arranged 
system of manifolds and fan jets. the bulk of the water 
used in cleaning is recycled, solids are removed and 
the clean water reused in the next cleaning run. the 
cleaning system is fully adjustable and highly control-
lable. the system has a 500 m range, requires only one 
access point and can clean upstream and downstream 
as well as up to valve faces.

to read more on this product turn to page 43.
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What has your society been up to? Send your news, events and updates to Kate Pemberton at 
kpemberton@gs-press.com.au and let us know how you’re supporting the trenchless industry.

 naSTT no-Dig 2012: call for abstracts
NAstt is now accepting abstracts for its 2012 No-Dig show to be held in Nashville, tennessee, at the Gaylord 

Opryland Hotel and Convention Center, 11–15 March 2012.
Prospective authors are invited to submit a 300-word abstract outlining the scope of their paper and the principal points of 

benefit to the trenchless industry. Be quick: the abstracts must be submitted electronically via the No-Dig show Web site at:  
 www.nodigshow.com by 30 June 2011.

Bob westphal recognised: Person of the year
A highlight of the NAstt No-Dig show in Washington, D.C., was the recogni-

tion of Michels Corporation senior Vice President of Construction Operations Bob 
Westphal as the 2011 trenchless technology Person of the Year.

Mr Westphal has been with Michels since 1965 and currently oversees Michels 
Pipeline Construction, Michels Directional Crossings, Michels Pipe services and 
Michels Canada.

Michels Corporation President Pat Michels said “Bob has been a valued 
employee of the Michels family for more than 45 years and has been instrumen-
tal in Michels entering the horizontal directional drilling business. He is a highly 
respected individual in the trenchless technology industry and we are very proud 
of him and his accomplishments. We’re extremely pleased that he is being rec-
ognised and is receiving this illustrious, well deserved award.”

Mr Westphal was presented with his award at the NAstt Kick-off Breakfast. He 
was joined by his wife, Jone, his four sons and their partners, and other valued 
members of the Michels team.

“I am so very humbled by this,” Mr Westphal said. “I am joining a very prestig-
ious group of individuals who have been chosen over the years. When you are 
awarded something like this, there really aren’t words that you can put forth to 
describe how you really feel.”

Congratulations, Bob!
Michels Corporation has been pioneering innovative new technologies for more 

than five decades. With a proven track record of success, Michels has earned a 
sterling reputation while growing from a small pipeline construction company into 
one of the largest utility contractors in North America.

For more information, please visit www.michels.us or email corpinfo@michels.us 

In the April edition of Trenchless International, it was incorrectly stated that Michels Corporation’s headquarters are located in Brownsville, 
Texas. We apologise for this error. Michels Corporation’s headquarters are based in Brownsville, Wisconsin.

Ian Vickridge retires
the trenchless society bid former China Hong Kong society for trenchless technology (CHKstt) Chairman Ian 

Vickridge farewell at a retirement dinner in April.
Mr Vickridge, who was also a technical secretary for the United Kingdom society for trenchless technology, will spend the 

first part of his retirement trekking in Hong Kong.
CHKstt Chairman Jon Boon said Mr Vickridge has been active in the industry for many years and has been a friend and 

advisor to many within the industry.
“the Hong Kong society and the UK society wish him well in his retirement.”

experts to gather in Poland 2012
No-Dig Poland will be returning in 2012 from 16–19 April, to be held at the Uroczysko Hotel, Kielce, Poland.

the conference, which is organised by the Polish Foundation for trenchless technology (PFtt) and the Istt, occurs every 
second year. In 2012, Istt Chairman Dr samuel Ariaratnam will be presenting.

During the conference, the 4th annual EXPERt statuettes will be presented. the statuettes are awarded to companies for their 
innovations in products as well as technology for trenchless installation or refurbishment of underground networks. All companies, 
as well as institutions, are invited to take part in this competition.

the companies can submit for the following categories:
• trenchless Installation in 2010–2011
• trenchless Rehabilitation in 2010–2011
• the innovative solutions in the range of devices, products or technology used for trenchless installation or refurbishment 

as well as for diagnostics of underground networks in 2010–2011.
For more information on the event and how to submit your projects visit www.nodigpolandtu.kielce.pl

E Engineering GmbH
Pischeldorfer Str. 128 
9020 Klagenfurt | Austria
T +43.463.48 24 24
F +43.463.48 21 21
info@hobas.com
www.hobas.com

CC-GRP Pipe Systems - 
high performance solutions  
for trenchless and open-dig applications

Sewage
Potable Water
Raw Water & Irrigation
Drainage
Hydro Power
Thermal Power Cooling
Industry Applications
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construction Site Day
A highlight of No-Dig Berlin was the construction site visit day. the 

Gstt, together with Berlin Water, organised sites throughout the city 
to demonstrate trenchless installation and rehabilitation techniques in 
action. Over 650 people took part in the well organised and fascinating 
site tours.

no-Dig Gala Dinner
the Istt Gala Dinner, sponsored 

by sekisui sPR, was held at the 
enchanting Great Orangery of the 
Charlottenburg Palace built in the 
early 18th Century. Guests were 
delighted by the food and enter-
tainment. the 2010 Istt award 
winners were also presented with 
their trophies. turn to page 20 for more 
information.  

Istt No-dig: Berlin
The 2011 ISTT No-Dig was held in Berlin, from 2–5 May, in conjunction with trade expo Wasser 
Berlin. The event was a resounding success including 173 exhibiting companies, 51 peer 
reviewed papers from 17 countries and memorable social events.

ISTT Board Meeting
the Istt Board Meeting attracted a record number of 

Affiliated society representatives, 25 out of 26 societies 
were in attendance.  

chairman’s Dinner
the Chairman’s Dinner was held at the radio tower 

restaurant, the Funkturm tower, which stands 150 m 
high. the guests enjoyed beautifully prepared food, 
including the in-season asparagus, whilst appreciat-
ing stunning views of the sun setting over the city.

The exhibition
the conference and exhibition was held at the Messe Berlin 

fairgrounds. the expo attracted approximately 5,700 visitors. 
In the Gstt Hall, many companies shared beer and edible 
delights, as well as the latest trenchless products and services.

A thought provoking ele-
ment of the event was the 
photography exhibition of 
underground spaces and 
people involved in the trench-
less industry. Photographer 
Ulrich Winkler is pictured with 
Gstt International represent-
ative Dr Klaus Beyer.

Technology of the 

No Dig AwArD 
wiNNer 2011
project.

NORDIPIPE™ is a high quality, glass-fibre-reinforced liner for 
the rehabilitation of water mains. The glass-fibre reinforcement 
gives its pipe liner structural, self-supporting properties and  
allows it to withstand high internal and external pressure  
without the host pipe. Diameters from 150 mm (6 inch) up to 
1200 mm (48 inch) are possible. 

Make your connection: visit www.sekisuispr.com or mail  
info@sekisuispr.com for more information!

NORDIPIPE™
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FoR FIVe yeaRS, the City of Atlanta 
had a problem: an ageing, 18 inch diam-
eter sewer pipe that had been partially 
exposed due to erosion caused by a 
nearby creek. the plan called for a dra-
matic upsize – to 28 inch diameter HDPE 
pipe – because decades of urban growth 
had rendered the original pipe’s capacity 
seriously insufficient. 

the substantial upsize wasn’t the only 
issue at hand. the existing 18 inch rein-
forced concrete pipe was as close as two 
feet from some of the largest Progress 
Energy overhead distribution power 
poles, which help provide power to most 
of northern Atlanta. In addition, a network 
of fiber-optic lines that supplies com-
munications services to more than half 
of downtown Atlanta was buried in close 
proximity to the pipe. to make the project 
more challenging, also close by were an 
environmentally sensitive creek, a wildlife 
preserve, and an elite parochial school.

Atlanta city officials realised that replac-
ing this line was going to be no easy task, 
as every contractor that they approached 
turned the project down due to the level 
of difficulty. 

the surrounding utility infrastruc-
ture mandated that a trenchless 
solution would be necessary to replace the  
1,000 ft section of pipe. these obstacles, 
plus the close proximity of a creek and 
the position of the existing pipe under the 
edge of a road, made pipe bursting the 
most practical trenchless method. 

Pipe bursting involves driving a pow-
erful bursting head through an existing 
utility pipe, fracturing or cutting it in the 
process, then pulling in new pipe of equal 
or greater size. Pipe bursting is efficient 
because it follows the path of existing 
utilities, reduces utility strike risks, and 
eliminates up to 85 per cent of excavation 
work compared to open-cut methods. 

Because the project involved a quin-
tuple upsize, it was classified by the 
International Pipe Bursting Association 
(IPBA) as a Class C or ‘experimental’ 
burst. A standard upsize is 2 inches; 
expanding the pipe diameter 10 inches, 
from 18 to 28, amounts to a quintuple. 

With so many challenges in addition 
to the upsize, experimental was defi-
nitely an appropriate term for the project. 
Impossible was the term most contrac-
tors gave it when asked to submit a bid!

 Brent scarbrough & Company (Bs&C) 
of Fayetteville, Georgia, was willing to 
take on the challenge. In fact, Bs&C 
was the only contractor in the area that 
demonstrated the confidence and capa-
bility to get the job done, thus earning 
the contract from the City of Atlanta. In 
business since 1985, Bs&C is one of the 
leading site development companies in 
the south east United states, providing a 

wide range of services including erosion 
control, clearing and grading, and instal-
lation of sanitary sewers, storm drains, 
water lines and hardscapes. 

the success of the project would 
require extensive planning and collabo-
ration among the contractor, utility owner 
and equipment manufacturer. One of 
Bs&C’s first steps was to contact 
HammerHead trenchless Equipment to 
discuss details of the replacement. A 
HammerHead technician was sent to 
assess the specifics of the job. 

Bursting the impossible
In Atlanta, Georgia, HammerHead and Brent Scarbrough & Company teamed up to 
complete a tricky sewer upsize project, using pipe bursting.
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Project Manager for Bs&C’s pipe 
bursting division Jon Murray said “We 
had numerous conversations about the 
equipment and bursting tools. the proper 
equipment is always the key to a suc-
cessful burst. By using HammerHead we 
were confident that the equipment would 
perform and help us complete our jobs 
with great success.” 

the most immediate concern was the 
quintuple upsize, which involved a sub-
stantial expansion not only for the pipe 
burst but also the burst head, which 
had an outside diameter of 33.4 inches. 
Walking the path of the job, the techni-
cian noticed the sections of pipe that had 
been exposed by erosion. 

this prompted concern that the lack of 

density of the ground in these exposed 
areas could cause the hammer to come 
out of the existing pipe. to prevent this, 
HammerHead would have to design and 
build a special bladed pilot that would 
keep the burst head and the hammer 
inside the existing pipe.

“the staff at HammerHead provided 
excellent technical support and imme-
diate response to mechanical needs,”  
said Mr Murray.

Another major issue was the power 
distribution poles running parallel to the 
existing sewer line. the poles were made 
of solid concrete, 90 to 100 ft tall, and 
anchored 20 to 30 ft below ground. 
Representatives of Atlanta Power & Light 
would be a constant presence on the 
jobsite to ensure that the poles were not 
dislodged or moved. 

And then there were the fiber-optic 
communication lines that connected half 
of northern Atlanta’s phone and internet 

service. In many areas these lines were 
right on top of the sewer line, so fiber 
contractors were given time to place 
temporary lines next to the power lines 
in order to maintain service throughout 
the project. 

Also taken into account was traffic flow 
in the area. In planning the job, Bs&C 
contractors and a HammerHead repre-
sentative took extra time to walk the job 
and observe traffic flows to determine 
how to minimise project downtime, as 
the Department of transportation would 
only allow Bs&C to work on the road  
until 5 pm. 

“As a team, scarbrough and 
HammerHead devised a plan that helped 
overcome the large upsize of the sewer 
line, the close proximity of the power 
poles, and the traffic control plan,” said 
Mr Murray. 

Equipment selected for the project 
included HammerHead 24 inch 
pneumatic pipe bursting hammers,  
a HammerHead HydroGuide HG20 
winch, and the customised burst head 
and pilots.

In February 2010, after extensive plan-
ning and preparation, it was finally time 
to begin the replacement process. For 
the first burst, Bs&C was able to com-
plete a 400 ft section in about three and 
a half hours. the next burst was longer, 
550 ft, but it only took a little more than 
four hours.  

throughout the pipe bursting proc-
ess, power and communications services 
were maintained, traffic flowed without 
significant delays, school remained in 
session, and the surrounding environ-
ment was not affected. thanks to careful 
planning, the collaboration of many dedi-
cated professionals, and state-of-the-art 
HammerHead equipment, the City of 
Atlanta now has a new sewer line that 
can meet its demands.  
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No-dig goes to south Africa

The Two-Day eVenT will be sup-
ported by Istt and feature the Istt 
trenchless Masterclass, which will 
provide attendees with an overview of 
the latest trenchless techniques and 
detailed sessions on specific topics 
such as inspection, repair, rehabilita-
tion, replacement and new installation.

A certificate of attendance will be pro-
vided to all delegates and south African 
professional delegates will receive 
CPD points.

Istt Chairman Dr sam Ariaratnam and 
immediate past chairman and industry 
leader Dr Dec Downey will be leading 
the masterclass.

the simultaneous exhibition is the 
sAstt’s first major event to showcase 
trenchless technology and will provide 
suppliers of equipment and services 
with an opportunity to present a range of 
products and services to their audience.

trenchless technology is an inter-
nationally recognised progressive and 
modern solution for the installation and 
refurbishment of underground serv-
ices –  particularly in urban areas where 

the disruption to the public and the envi-
ronment is minimised. 

As south Africa plans a huge pro-
gram of new infrastructure installations 
and continues extensive repairs to age-
ing underground services across the 
country, the staging of No-Dig south 
Africa 2011 is particularly relevant and 
timely for many engineers wishing to 
get up-to-date on the latest techniques 
and products.  

The Southern African Society for Trenchless Technology (SASTT) will be hosting 
No-Dig South Africa 2011, to be held in Pretoria, from 23-24 August 2011.

For more information visit www.nodigsouthafrica.com

 Mears Group, Inc., a leader in Horizontal Directional Drilling (HDD), through its 
commitment to continual improvement, has gained the internationally    
recognized ISO 9001:2008 Quality Management System Certification.  Mears 
strives to exceed customer expectations by applying best practices to its    
top-quality HDD services. 

An ISO 9001:2008 Certified Company 
   

HDD Division Cert. # 45626 / Integrity Solutions Cert. # 45396 

Mears:  Commitment to Quality and Excellence in HDD 

Call (281) 448-2488 or visit www.mears.net 

July 2011 - Trenchless International

29

sO
U

th
 A

FR
ICA

 FeAtU
R

e 



a UCs greater than 4,000 psi (28 MPa) 
(Long, 2006). the cutting head technol-
ogy incorporated into the sBU had been 
in use for more than 50 years on hard-rock 
cutting tunnel boring machines. there are 
two kinds of sBU: sBU-A, in which the 
cutting head is powered by the ABM, 
and sBU-M, in which a separate motor 
powers the cutting head. sBUs are best 
suited for full-face rock. they have been 
used in mixed-face conditions and some 

in full-face soil application, but such use 
is not recommended if soils are not par-
tially cemented. sBUs operate above the 
groundwater and work well in weathered 
rock or cemented cobbles; however, they 
are not suitable for use in soils. the long-
est drive to date 600 ft (183 m) for the 
sBU-A will likely remain the upper limit for 
the machine (sivesind, 2011).

Conventional horizontal auger bor-
ing, the catalyst for all other auger 

methods, has undergone many changes 
over the past 75 years, from its early 
days in mining coal to completing  
600 ft (183 m) crossings in rock with strict 
line and grade tolerances. Each boring 
method presented above has unique 
characteristics, but construction related 
risk is one thing all methods have in 
common. Risk can include steering vari-
ability, long drives and associated high 
frictional forces, obstructions, ground-
water conditions, and operator 
experience. Any of these risks could 
result in an unsuccessful crossing and 
must be considered by designers before 
undertaking any trenchless project. 
More information on this topic is pre-
sented in “Auger Boring—A Historical 
Review of techniques and Applications”  
(Martin and Grolewski,  2011). 

Reprinted with permission from Proceedings 

of NASTT’s No-Dig Show, 27-31 March 2011, 

Washington, D.C. Copyright © 2011 North American 

Society for Trenchless Technology. 
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hoRIzonTaL auGeR BoRInG has 
come a long way from its start in the 
coal mining industry in the early 1930s 
(Hartman, 1992). In 1941, Kandal Motors 
started manufacturing the first marketable 
Auger Boring Machine (ABM), making 
the technology commercially available 
(AsCE, 2004). Over time, the ABM was 
modified and improved to meet contrac-
tors needs, including splitting the ABM 
along with an increase in power and 
thrust to keep pace with the increasing 
drive length and need for a larger diam-
eter jacking pipe. Early ABMs were not 
as dependent on accuracy and did not 
have mechanisms that allowed steer-
ing. today, utility owners and engineers 
require that strict line and grade toler-
ances be maintained, and manufactures 
have made significant strides in making 
ABMs steerable to meet the growing 
demand. At its infancy, ABM usage was 
limited to mining in silts, sands, and grav-
els above groundwater, and rock with 
unconfined compressive strengths less 
than 4,000 psi (28 MPa). Developments 
over the past 20 years have extended 
the variability of ground conditions within 
which ABMs can operate. 

there are two distinct conventional ABM 
methods: the track Method, in which the 
casing is advanced in the jacking pit on 
a predetermined length of track, and the 
Cradle Method, in which there are limited 

operations in the pit and the casing is 
suspended from a crane and advanced 
forward by a hydraulic winch hooked to a 
jacking lug secured at the bore entrance. 

conventional auger boring
Conventional ABM methods can be 

coupled with specialised cutting heads, 
such as the large diameter boring attach-
ment (LDBA) that can facilitate the 
installation of pipe sizes ranging from 4 to 
156 inches (0.1 to 4 m) and is effective in 
a wide variety of ground conditions, rang-
ing from dry sand to firm clay (optimal) 
to solid rock. Conventional auger bor-
ing methods can accommodate cobbles 
and boulders up to about 30 per cent 
of the casing diameter. Generally, auger 
boring is not compatible with cohesion-
less soils subject to groundwater head; 
however, short granular layers interbed-
ded with cohesive soils forming a plug 
can be mined with this technique. the 
largest pipe installed in the Us using 
conventional ABM methods to date was 
completed in Phoenix, Arizona, and was  
520 ft (170 m) long and 84 inches  
(2.1 m) in diameter. 

Pilot tube method
Horizontal auger boring is also used in 

conjunction with the Pilot tube Method 
(PtM), a multi-stage method of accu-
rately installing product pipe by use of a 

guided pilot tube and followed by upsiz-
ing to install the product pipe (Akkerman, 
2011). this method has been commonly 
referred to as “pilot tube microtunnel-
ling” and the “guided boring method.” 
PtM can accommodate installations 
with pipe diameters up to 48 inches  
(1.2 m) drive length of up to approximately 
400 ft (120 m). Pilot head steering is 
accomplished by aligning an angled pilot 
head for the desired course and thrusting 
forward. PtM can be used in soils where 
blow counts are greater than zero but 
less than 50, and are displaceable. Large 
cobbles and boulders can prevent the 
pilot tube from advancing, and may halt 
or modify the installation process. Recent 
developments such as lubricants for 
loose sands, water control reaming heads 
for wet sands, and testing of air hammers 
for use in rock will increase the range of 
subsurface conditions in which PtM can 
be used. the recommended drive length 
of PtM is up to about 300 ft (90 m), with 
a few recorded drives greater than 500 ft 
(150 m), but the drive length depends on 
subsurface conditions and pipe diameter  
(Akkerman, 2011). 

Small boring
In 1996, Robbins Company developed 

small Boring Unit (sBU), a specialised 
rock-cutting head used in conjunction 
with the ABM to efficiently cut rock with 

Auger boring has evolved significantly in its 80 year history. Here Robert Martin presents a short 
history of auger boring technology and developments. 

A short history of auger boring
by Robert Martin, CH2M HILL
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As part of its five year investment on essential works to improve ageing water pipes, sewers and 
other facilities, Thames Water, located in the UK, has two major tunnelling projects in the works 
– Lee Tunnel and River Thames. Here, Trenchless International provides the most up-to-date 
information on the projects.

River Thames Tunnel
Work to test ground conditions from 

previously unexplored depths beneath 
the River thames – including clay formed  
50 million years ago – will continue until 
the end of June 2011, to help thames 
tunnel engineers develop the best tun-
nelling route and strategy.

two rigs are drilling boreholes 
along the stretch of the riverbed up to  
70 m beneath the river to provide core 
samples, which will be tested to iden-
tify the various conditions the tunnelling 

machine is likely to encounter – which 
include chalk in the east, mixed gravel in 
the middle and clay in the west.

the thames tunnel is urgently 
required to help tackle the 39 million 
tonnes of sewage discharged into the 
River thames each year, due to lack of 
capacity in the capital’s Victorian sewer-
age network.

Head of the London tideway tunnels 
Phil stride said “We need to build up a 
thorough technical understanding of the 
potential constraints along the proposed 

route to help us refine our scheme ahead 
of the second phase of consultation due 
in Autumn 2011.

“Eighteen boreholes will be drilled by 
the two rigs, supplementing the samples 
from the 200 cores we've already taken 
over the past year. Lab tests will provide 
us with a detailed understanding of the 
ground conditions, such as the levels 
of flint in the chalk, which will inform the 
design of the tunnel and the four large 
tunnel boring machines we will need to 
construct the thames tunnel.”

Ground investigations have already 
been completed in locations including 
Hammersmith and Fulham, Lambeth, 
Nine Elms and Vauxhall. Ground sam-
ples obtained will be added to a national 
library of samples, which is held by 
the British Geological survey, after 
construction.

the target date for the submission of 
the planning application is 2012. Initial 
construction of the thames tunnel is 
provisionally scheduled to start in 2013 
with completion expected in 2020. Lee Tunnel

the £635 million tunnel is expected to 
prevent 16 million tonnes of sewage enter-
ing the River Lee each year, a result of 
London’s Victorian sewers not being big 
enough to cope with heavy rainfall.

A 100 m boring machine will be reas-
sembled under east London and used to 
dig the UK’s deepest tunnel ever.

From mid-June, the tunnelling machine 
will be transported to London, where it will 
be reassembled in sections at Beckton 
sewage treatment works, before it is low-
ered into the ground. 

the machine will be transported by barge 
via Germany’s River Rhine to Rotterdam 
then shipped across the North sea to 
tilbury, on the thames estuary in Essex, 

before being driven by lorry to Beckton.
thames Water’s Head of Capital 

Delivery Lawrence Gosden said “this 
machine is the best of its kind in the 
world.

“tunnelling is a risky business, espe-
cially on a project of this scale, so it's 
essential we use the best available tech-
nology and ensure every last detail meets 
our unique requirements,” he said.

the largest piece of the machine is the 
7 m diameter cutter head, which will be 
transported in four parts. Even in pieces, 
the equipment will be so wide thames 
Water will need to temporarily move lamp 
posts and other obstacles on nearby 
streets to get it to site.

A slurry closed faced tunnel boring 

machine is being used to tunnel the  
4-mile route beneath Newham. It will 
blend 1,000 tonnes of excavated chalk 
with water, forming a white slurry – a simi-
lar consistency to single cream, before 
transporting it through a pipe the length of 
the tunnel, so it can be processed above 
ground.

“the Lee tunnel is the first of two tun-
nels, which will collectively capture an 
average of 39 million tonnes a year of 
sewage from the 35 most polluting com-
bined sewer overflows,” Mr Gosden said.

tunnelling work on the Lee tunnel 
is due to begin in January 2012 and 
is expected to finish in late 2013. the 
machine is likely to progress at a rate of 
17 m a day.

London digs deep

About the Thames Tunnel
The proposed Thames Tunnel is a sewer up to 20 miles long, the 

width of three London buses, which needs to run from west to east 
London, up to 75 m below ground, broadly following the route of the 

River Thames. 
It is needed to help capture the 39 million tonnes of untreated 

sewerage which are discharged each year into the River Thames via 
Combined Sewer Overflows (CSOs), and transfer it to Beckton Sewage 

Works for treatment.
The CSOs were designed by the Victorians as a safety feature to 

prevent the sewers – which capture both sewage and rainfall – from 
backing up into streets and gardens when full. Used only occasionally 

in the 19th century during heavy storms, these overflows can now 
discharge sewage into the river after as little as 2 mm of rainfall.

Although the Victorian sewers are still in excellent condition and are 
the backbone of today’s sewerage system, they are not big enough 
to cope with a 21st century city which has trebled in size since 1850 
and is continuing to grow. Many green spaces have been concreted 

over, preventing natural drainage and causing more rain water to enter 
the sewers.

In addition to the Lee Tunnel and proposed Thames Tunnel, Thames Water is also upgrading London’s five 
major sewage works so they can treat more waste, preventing them becoming overloaded in rainfall, and 

improving the quality to which sewage is treated, to further improve river water quality.
MVB, made up of three of the country’s leading civil engineering contractors – Morgan Sindall, VINCI 

Construction Grands Projects and Bachy Soletanc are working together to deliver the Lee Tunnel.

Lee Tunnel project team in front of tunnel bor-
ing machine. From L-R Project Manager Mark 
Sneesby, Head of Program Deliver Nick Fawcett 
and Deputy Project Manager Roger Mitchell.

www.huntingtrenchless.com

HUNTING manufactures a complete line of drill stem and tooling 
products for most makes and models, including: Ditch Witch®, Case®, Astec®, 
Vermeer® and American Augers®.

toll free: (855) 367-9296

Precision engineering and a meticulous manufacturing Process has 
made hunting the industry leader in Providing quality drill stem 
and underground tooling Products.

hunting drill stem and tooling Products meet the strictest of 
standards in quality control that may not be aPParent to the 
untrained eye, but Provide attention to detail throughout the 
manufacturing Process that is unmatched.

at hunting, we are unwilling to comPromise our quality and 
innovative leadershiP. we strive for zero-fail rate in every Product 
we Put underground. 

a patented Hunting thread design that is an 
exclusive in the HDD industry.

  Interlocking Radial Shoulder - The positive locking shoulder 
 increases bearing surface and reduces flaring of the box over 
 conventional and OEM shoulder designs.

  HXT thread design - Allows for increased fluid flow capabilities.

  Load Flank Hooked threads - Offers increased torque capabilities 
 verses typical HDD threads by reducing eccentric loading on 
 the box.
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In many cases, tunnels in an urban area are constructed near existing facilities and structures, in soft 
ground that contains underground water. For this kind of work, structural stability of the tunnel and the 
nearby structures and facilities is vital. Thus, pipe roof method, a closed trenching method, has been 
attracting the attention of engineers in many countries as a supplementary construction method. 

PIPe RooF conSTRucTeD by slurry 
pipe jacking has been established as a 
non-disruptive pipe line repair technique. 
this method utilises mud slurry that is 
formed around the pipes in order to stabi-
lise the surrounding soil. 

 Slurry pipe jacking
Mud slurry and lubricant are injected 

into the face and void between the con-
crete pipe and the soil respectively. slurry 
fills the soil voids and the soil stabilises 
due to the resulting mud slurry around the 
pipes. In Japan, a slurry type pipe jacking 
method within the range of 300–1,000 mm 
in diameter is used. 

Photo 4: Slurry type pipe jacking machine.

the aim of using slurry pipe jacking with 
the pipe roof method is to extend tunnel-
ling operation into urban areas in the most 
demanding conditions, such as non-cohe-
sive soils, working in presence of ground 
water, limitations in surface settlement and 
different overburden depth. It is proposed 
that this be achieved through the use 
of the microtunnelling technique to build 
drifts, forming the lining of large tunnels. 

this article describes the application 
of a pipe jacking system on the pipe roof 
method, analysed using the finite element 
method (FEM) analysis program. Different 
positions of the pipe rooms were used in 
this study in order to examine the stability 
of the excavation and natural ground for 
the pipe roof method.

Pipe roof technology in Japan
Pipe roof refers to a roof matching the 

shape of the tunnel that is formed prior to 
tunnel excavation by installing steel pipes. 
Figure 1 shows a schematic view of the 
pipe roof method.

Figure 1: Schematic view of the pipe roof 
method.

Methods of pipe roof construction can 
be classified into three types; horizontal 
boring; auger; slurry type pipe jacking. 
Recently there has been an increase in 
the slurry jacking in pipe roof construction.

the horizontal boring method is used 
for variable soil conditions when installing 
pipes, with a rotating cutter bit in front of 
steel pipe. In Japan, the diameter range is  
100–300 mm.

In the 1960s, the first example of pipe 
roof method, using horizontal boring 
method, was executed in the construction 
of the Atami tunnel for the bullet train, 
shinkansen. the steel pipe successfully 

controlled and prevented any subsid-
ence from the excavation. A congested 
urban environment of hotels and roads 
meant that ground subsidence had to be 
avoided; this consideration lead to the 
decision to install the pipe roof. 

Photo 1 and 2 show the view of the first 
example of pipe roof method [1].

tolerance cannot be guaranteed with 
the horizontal boring method as there is 
no control device for directional steering. 
Generally, this method has a tolerance of 
approximately 1/200 of driven length [2].

Photo 1: View of tunnel for the first example of 
pipe roof method.

Photo 2: View of the first example of pipe roof 
method.

Jacking in Japan: 
the pipe roof method
by Toru SATO1, 2, Tony SUZUKI2, Hideki SHIMADA1, Takashi SASAOKA1, Kikuo MATSUI 1

This is an edited abstract 
from the up-coming No-Dig 

Down Under 2011, to be held 
3–6 October at the Brisbane 
Convention and Exhibition 

Centre, Australia. Toru Sato will 
be delivering this paper along 
with case studies. For more 

information or to register visit 
www.nodigdownunder.com.au

Method Tolerance of construction of 
driven length

Tolerance of construction of 
the length at 60 m

Horizontal boring 1/200 Approximately 0.3 m

Auger 1/300 Approximately 0.2 m

slurry pipe 1/2,000 Approximately 0.03 m

Table 1 shows tolerance of construction. Slurry pipe has clear benefits.
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Pipe roof method was superior in the maintenance of ground stability

Auger boring incorporates augers that 
remove the soil from the bore and are 
not suitable for wet soil conditions below 
water level. the driving device is located 
in the launching shaft, which means the 
drive length is restricted. Drive length is 
about 50 m. In Japan 300–600 mm diam-
eter is typically used. Photo 3 shows an 
auger method machine.

It is difficult to ensure accuracy for 
some soil types because the cutter, or 
auger, rotates in one direction. specific 
tolerance cannot be guaranteed as the 
auger method has a simple steering 
direction. Generally, this method has 
a tolerance of approximately 1/300 of 
driven length [2]. 

conclusions
Pipe roof method was superior in the 

maintenance of ground stability, and in 
Japan there are many results by this pipe 
jacking method, but there are few studies 
and theoretical examination. the study of 
pipe roof construction method needs to be 
studied further. 

3: An auger method machine.

N
EW NEW 150/250N

KRE patented 4WD Lateral Cutting Robot
Stronger, Faster, Better

KRE Engineering                 www.kre.com.au
32 / 205  Port Hacking Road, 
Miranda NSW 2232 Australia

Ph: +61 (0)2 9522 4922
email: mickkre@tpg.com.au

l Powerful cutting motor
l 360° continuous rotating head
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extreme and extraordinary: 
connecting Czajka underground

The underground connection to the new Czajka wastewater treatment plant in Warsaw, Poland, was 
completed successfully and on time. Two Herrenknecht AVND micromachines handled the difficult 
drives with a total of 5,860 m with bravura. 

Herrenknecht had already adapted these 
interjack stations exactly to the thin walls 
of the HOBAs GRP pipes installed in 
Warsaw. 

the longest section revealed yet 
another particular feature: two under-
ground curves with a radius of 450 m and 
900 m had to be realised. thanks to the 
sLs RV navigation system the cutterhead 
is guided exactly with millimetre precision, 
the machine operators also mastered this 
task in a precise and safe manner. 

the last section was completed on  
14 December 2010, representing a signifi-
cant milestone for the wastewater project. 
During the construction project, the equip-
ment achieved impressive advance rates 
of up to 36 m a day, on a double shift, and 
an average of 20 m per day. 

to complete the entire sewer system 
and connect it with Czajka wastewa-
ter treatment plant (WWtP), PRG Metro 
sp.z.o.o. and Hydrobudowa 9 s.A. are 
also completing the 1,300 m long Vistula 
River Crossing tunnel with a Herrenknecht 
large diameter tunnel boring machine. 
the Mixshield s-642 with a diameter of 
5.35 m was successfully accepted in 
February 2011 in the schwanau/Germany 
plant of Herrenknecht. Once this tunnel 
is completed the Czajka WWtP will go 
into operation. 

aS weLL aS pipe jacking, with extraordi-
narily large diameters of 3 m, the extreme 
winter conditions and a high groundwater 
level, demanded top performance by eve-
ryone involved. With performances of up 
to 36 m a day, the Herrenknecht machines 
blazed the trail for an efficient new waste-
water system in the Polish capital fast and 
efficiently. 

Wastewater systems in many large 
cities have already reached their limits 
requiring modernisation or expansion in 
order to avoid overflowing into nearby 
rivers. For this reason, the city of Warsaw 
is investing in the construction of a state-
of-the-art wastewater treatment system. 
this will treat the wastewater produced 
by 80 per cent of Warsaw’s inhabitants, 
thereby improving the quality of water and 
life along the banks of the Vistula over 
the long term. Hydrobudowa 9 s.A., PRG 
Metro sp.z.o.o. and KWG (PBG Group) 
were commissioned to connect the plant 
with the underground wastewater network. 

the Polish contractors selected the pipe 
jacking method for the tunnel project 

and relied on the two AVND2000AB 
(with Extension Kit, Ø 3,025 mm) and 
AVND2400AB (Ø 3,025 mm) hydroshields 
from Herrenknecht. this type of machine 
is used globally in the construction of sup-
ply and disposal tunnels; the machines 
are able to tunnel through groundwater 
and can penetrate a wide range of hetero-
geneous soils. In Warsaw, the machines 
tunnelled at depths of 10 to 14 m reach-
ing their final targets after boring through 
5,860 m of soil comprising coarse and fine 
sand, clay, loam, gravel and boulders. 

Project challenges
the high groundwater level, which in 

some places reached up to 8 m above the 
top of the pipes, was a significant chal-
lenge on the project. the site teams were 
obliged to dewater and seal the requisite 
construction shafts prior to tunnelling. 
the Herrenknecht AVND pipe jacking 
machines proved its worth during this tun-
nelling process. 

Where required, these machines 
secure the tunnel face using a support 

fluid, such as bentonite and water mix-
ture, and an additional compressed air 
cushion in the split excavation cham-
ber, allowing safe tunnelling, under water 
pressure. the separation of solids of the 
excavated material from fluids was real-
ised with the Herrenknecht separation 
Plant HsP500, providing a capacity of  
400 to 500 m³/h depending on the particle 
size distribution. 

During the particularly cold winter 
months of 2010, the site team continued 
tunnelling work despite some extremely 
low temperatures and a lengthy period 
of frost. the micromachines completed 
a total of 16 drives, some with short 
distances starting at 80 m, but also includ-
ing long-distance sections of 800 m and 
more. 

the longest individual drive was 930 m. 
the hydroshields safely under-passed a 
six-lane highway without having any nega-
tive impact on the flow of traffic. Hydraulic 
intermediate jacking stations serve to 
reduce the friction forces prevailing in 
such long-distance tunnelling projects. 

Machine data 
• Herrenknecht M-1083M, 

AVND2000AB with Extension 
Kit, excavation diameter 
3,025 mm Herrenknecht 
M-1363M, AVND2400AB, 
excavation diameter  
3,025 mm 

• Cutterhead: mixed-soil 
cutterheads fitted with disc 
cutters and cutting knives

• Maximum torque: 
780 kNm, 1,200 kNm 

• Tunnel lining: pipe jacking.

Project data 
• Wastewater tunnel in 

Warsaw, Poland 
• Geology: 70 per cent coarse 

and fine sand,  
30 per cent clay and loam, 
gravel, boulders 

• Tunnel lengths: total of 
5,860 m, 16 drives of  
80 to 930 m 

• Particular features: high 
groundwater level, long-
distance driving, curve 
drives. 

Ready to go: the Herrenknecht AVND2400AB for the underground 
connection of a new wastewater treatment plant in Warsaw, Poland.

The jobsite teams realised in total 16 tunnel sections with lengths up to 930 m with pipe jacking.

To connect the sewer system with the Czajka wastewater treatment plant, the Herrenknecht 
Mixshield S-642 (Ø 5.35 m) will be used for the 1,300 m long Vistula River Crossing tunnel.
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After receiving the national No-Dig Award by the Polish Society for Trenchless Technology (PFTT) in 
2010, Hobas, along with construction company group PBG,was awarded the 2010 ISTT No-Dig Project 
of the Year  Award - Installation for their Czajka project, in Warsaw, Poland. The award was presented to 
them at the recent conference held in Berlin, Germany. 

The 3 M large HOBAs CC-GRP jack-
ing pipes were utilised for the trenchless 
installation of an intercepting sewer lead-
ing to the wastewater plant, known as 
Czajka, in Warsaw. 

the pipes’ extra large diameter, along 
with the extraordinary length of micro-
tunnelled line were not the project’s 
only impressive features. thanks to the 
excellent properties of the pipe material, 
national as well as international records 
were broken regarding the single drive 
lengths from one pit of up to 930 m, the 
peak installation speed of 36 m per day 
and the small number of drives in the total 

of 5.7 km partly curved lengths. 
Implemented by assignment of the 

MPWiK Warsaw (City Waterworks) and 
supported by the EU Cohesion Fund, the 
job is part of the largest environmental 
EU project – Water supply and sewage 
treatment for Warsaw. 

Microtunnelling 5.7 km of a 3,000 mm 
diameter HOBAs CC-GRP pipes, with 
state-of-the-art trenchless technology, led 
to the shortest possible installation time. 
this also kept impacts on the environment 
and city-life to a minimum. With the com-
bination of installation method and chosen 
pipe material the PBG Group executed 

an economically and ecologically benefi-
cial solution providing exceptionally long 
service life.

the project drew more than 500 inter-
national visitors, to the site in Warsaw 
during the 13 month installation works and 
showcased the technological importance 
this successfully implemented project 
presents. At the Istt No-Dig Berlin Gala 
Dinner,  held at the Charlottenburg castle, 
Chairman Dr samuel Ariaratnam presented 
HOBAs and PBG with the award for Czajka.  
For more information on the project please 
see Trenchless International April or visit 
www.trenchlessinternational.com.  

world best in Poland

Award winning project Czajka – The large diameter of 
the HOBAS CC-GRP Jacking Pipes was only one of 
the record breaking features in the project.
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4 – 8 July 2011
Suntec Singapore International Convention & Exhibition Centre

Sustainable Water Solutions  
for a Changing Urban Environment

Information accurate as of 1 June 2011

TIME MORNING LATE MORNING AFTERNOON LATE AFTERNOON EVENING

Monday
4 July

Golf Classic

Southeast Asia Water  
Ministers Forum

Opening  
Ceremony & 

Welcome  
Reception

Guest of Honour 
Mr Tharman 

Shanmugaratnam,  
Deputy Prime 

Minister & Minister 
for Finance and 

Manpower, 
Singapore

Technical Tours

World Cities Summit Mayors’ Forum

Water Convention

Co-located Events

Tuesday
5 July

Water Conversation with  
Mr Lee Hsien Loong,  

Prime Minister, Singapore

Water Ministers 
Plenary

Singapore 
Water Lecture Water Convention Lee Kuan Yew 

Water Prize Award 
Ceremony &  

Banquet

Guest of Honour 
Mr Lee Kuan YewWater Expo

Wednesday
6 July

Water Leaders Summit  
Roundtable & Workshops

China Business Forum

Japan Business Forum

Southeast Business Forum

Water Convention

Water Expo

Thursday
7 July

Australia Business Forum Americas Business Forum
Closing Dinner

Guest of Honour
Dr Vivian 

Balakrishnan, 
Minister for the 

Environment and 
Water Resources, 

Singapore

Europe Business Forum
Middle East & North Africa  

Business Forum
India Business Forum

Water Convention

Water Expo

Friday
8 July

Technical Tours Co-located Events

Co-located Events

The global platform for water solutions, Singapore International Water Week brings policymakers, industry leaders, experts 
and practitioners together to address challenges, showcase technologies, discover opportunities and celebrate achievements 
in the water world.

A wellspring of exciting technologies and business opportunities awaits at Singapore International Water Week 2011.

Themed “Sustainable Water Solutions for a Changing Urban 
Environment”, the 2011 event reinforces Singapore International 
Water Week as the global platform to address the latest and most 
pertinent water issues amidst a rapidly changing world.

As cities grow and urbanise, the search for sustainable water 
solutions will become more crucial.

Through its flagship programmes, Singapore International Water 
Week continues to deliver value to delegates, trade visitors and 
exhibitors alike, with opportunities to promote practical and 
sustainable water solutions to the water industry as well as 
water users in other sectors.

The robust programme line-up underscores Singapore’s global 
hydrohub aspirations and business opportunities for the world 
water market. With an exciting series of technical tours and 
co-located events, Singapore International Water Week 2011 
is a must attend.

Registration is now open.
Visit www.siww.com.sg to find out how you can be a part 
of Singapore International Water Week 2011.

Mark Your Calendar –  4 to 8 July 2011 Programme At A Glance

11_0522 SIWW Generic Ad for Trenchless July 2011.indd   1 6/16/11   11:06:24 AM



Rebuilding Canterbury’s 
underground

MoRe Than 80 per cent of 
Christchurch’s water and sewer systems 
were severely damaged by the devas-
tating earthquakes in september 2010 
and February 2011. In response, sydney 
Water co-ordinated a taskforce with six 
Australian pipeline rehabilitation compa-
nies to provide personnel and equipment 
to the disaster affected areas. Members 
of Water Infrastructure Group were part 
of the team helping to restore the city’s 
sewerage system. Water Infrastructure 
Group redeployed resources so that 
a team of seven skilled operators and 
three trucks, equipped with a CCtV 
camera and water jetting work, could 
travel to New Zealand.

Water Infrastructure Group’s Project 
Manager in Christchurch Kevin Kane said 
that when the taskforce arrived in March, 
approximately half of Christchurch’s  
1,700 km sewer network was not 
functioning.

“As a result of liquefaction, many of the 
sewer pipes have been left full of sand 
that is hardening. We’re using 2,000 psi 
water jetting hoses to soften the sand so 
that it can be removed,” he said. 

Following the devastating Christchurch earthquakes, Sydney Water and pipeline rehabilitation 
companies have been involved with sewer rehabilitation works in the New Zealand city.

The Christchurch earthquake

The 2011 Christchurch earthquake was a magnitude 6.3 (ML) 
earthquake that struck the Canterbury region in New Zealand’s South 

Island at 12:51 pm on Tuesday, 22 February 2011 local time. The 
earthquake was centred 2 km west of the town of Lyttelton, and  
10 km south-east of the centre of Christchurch, New Zealand’s 

second-most populous city. It followed nearly six months after the 
magnitude 7.1 Canterbury earthquake of 4 September 2010, which 

caused significant damage to Christchurch and the central Canterbury 
region, but no direct fatalities.

The 2011 earthquake caused widespread damage across Christchurch, 
especially in the central city and eastern suburbs, with damage 

exacerbated by buildings and infrastructure already weakened by the 
4 September earthquake and its aftershocks. Significant liquefaction 

affected the eastern suburbs, producing around  
200,000 tonnes of silt. The earthquake was reported to be felt across 

the South Island and the lower and central North Island.
In total, 181 people were killed in the earthquake, making the 

earthquake the second-deadliest natural disaster recorded in New 
Zealand (after the 1931 Hawke’s Bay earthquake), and fourth-deadliest 

disaster of any kind recorded in New Zealand. 
It has been estimated that the total cost of rebuilding to insurers will be 

approximately $US11.5–12 billion. 

Visit www.trenchlessinternational.com for references. 

“Our hoses are fed into manholes and 
can push through the pipes for up to  
200 m. When the hydraulic reel on our 
trucks winds the hose back to the man-
hole, the sand and water follows the 
hose back toward the manhole. We can 
then use suction hoses to pump the sand 
into trucks for removal.”

Mr Kane said that by Easter, it was 
estimated that 65 per cent of the network 
was working.

“there have been aftershocks and it is 
frustrating to arrive at a section of pipe 
we’ve successfully cleared to find that 
all our good work has been undone by 
further liquefaction,” he said. 

“this means that it will take longer to 
get the network fully functioning but I’m 
confident we will get there and people in 
Christchurch will be able to get back to 
a more normal way of life.

“the effects of the earthquake have 
been severe and the dusty conditions 
mean that we have to do a lot of main-
tenance on our equipment but we are 
making progress.”

Despite the setbacks Mr Kane said 
“I think I can speak for the whole team 

when I say that although the conditions 
are challenging it’s been very reward-
ing to be part of this massive clean-up 
operation.”

Once the sewer pipe is clear of sand, 
the team will be able to send CCtV 
cameras down the pipe to check for 
structural damage and provide help with 
any further work required.

“We are helping to get the system 
working again as well as providing 
information collected with our CCtV 
equipment and advice for the next reha-
bilitation phase to fully reinstate the 
sewerage system,” Mr Kane said. “this 
will be a huge task and could take years 
to complete.” 
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The coMPanIeS weRe recognised for 
the outstanding rehabilitation project in 
sofia, Bulgaria, at the 29th International 
No-Dig Conference and Exhibition, held 
in Berlin.

International sekisui sPR Europe 
(ssPRE) Group Chief Executive Officer 
Edmund Luksch said “the Istt has hon-
oured one of the most exciting construction 
projects with its renowned award. that 
makes us and our partners very proud.”

Using the Nordipipe pressure line, the 
team renewed a steel water pipe with a 
working pressure of 7 bar and a diameter 
of 1,220 mm, within the space of only a 
few weeks. A new inversion vessel, with 
a diameter of 3,000 mm, was specially 
developed for the purpose.

Project scope
stroitelna Mehanizatsia rehabilitated an 

850 m section of a 30 year old pipeline 
below narrow streets of an old residential 
district in sofia, which included a crossing 
underneath a railway. Population pressure 
meant that the pipeline could not be taken 
out of service for an extended period. 

Construction could not start until 
December, but had to be completed by 
mid-January. In view of the large diameter 
and the thin 8 mm walls, ssPRE used the 
Nordipipe pressure liner as a semi- struc-
tural solution.

the severe cold hindered not only jet 
cleaning the host pipe with pressure 
water, but  the impregnation, because it 
was difficult to keep the resin fluid. A fur-
ther challenge was that due to minimum 
thickness requirements of the impreg-
nated liner, only sections up to 90 m could 
be rehabilitated. 

stroitelna Mahanizatsia developed a 
new inversion vessel for the liner – likewise 
within the extremely tight deadline – tailor-
made for rehabilitating sections of up to 
110 m in length in this project. 

this enabled the inversion to be com-
pleted successfully in all nine sections. 

Maximum performance from man 
and technology

stroitelna Mehanizatsia General 
Manager stefan Zhelyazkov said “the 
biggest challenge with this project was 

to motivate my team to complete the 
work in the short time and to believe in 
themselves.”

“Our employees did a great job and 
we were able to count on the full support 
of ssPRE. Our success is thus thanks to 
the complete family of ssPRE companies, 
who gave optimum cross-border support 
for the installation of the Nordipipe liner.”

Successful co-operation
A total of 45 tonnes of liners and resin 

were installed in only 35 days, includ-
ing both the Christmas and New Year 
holidays. 

“Due to the complexity of the construc-
tion project we had, of course, hoped for 
the recognition of the Istt,” Mr Zhelyazkov 
said. “Nevertheless, the announcement of 
the award came as a surprise and we are 
absolutely thrilled.” 

The rapid renewal of a steel water pipe, under tough conditions during a Bulgarian winter, earned 
Stroitelna Mehanizatsia and Sekisui SPR Europe the ISTT No-Dig Award 2011 for Rehabilitation 
Project of the Year.

Outstanding rehab teamwork

For more information on Sekisui 
SPR visit www.sekisuispr.com

The Typhoon, developed by Gateshead based Hydrascan Ltd., in association with Northumbrian Water, 
was awarded  ISTT ‘Best New Machine’ at the 2011 No-Dig Gala Dinner held in Berlin, Germany. 

The awaRD FoLLowS the machine’s 
success in winning the UK society 
for trenchless technology (UKstt) 
Award for innovation last year, and 
being short listed in the Engineer’s 
Innovation Awards.  

Developers of the typhoon sys-
tem believe it is the best solution to 
the problem of cleaning water mains 
infrastructure on pipes between 4 and 
60 inches in diameter. 

typhoon was created in response to 
a challenge set by Northumbrian Water 
for an efficient means of cleaning the 
larger trunk mains as part of its four-year, 
£30 million, mains cleaning program. 
the scheme will improve drinking water 
quality to 500,000 people in south East 
Northumberland, North tyneside and the 
north of Newcastle.

In 2007, the water company tested a 
number of systems during field trials and 
awarded Hydrascan – a subsidiary of 
Kilbride Industrial services – a contract 
with Lumsden & Carroll Civil Engineers 
to clean approximately 50 miles of water 
mains in Northumberland.

the tethered pig system uses water 
jetting for its propulsion and cleaning 
functions and was developed from tech-
nology used in the oil and gas industry.

Requiring only a single entry point, the 
system cleans up to 1 km of pipe at one 
time, and will save water authorities and 
their contractors millions of pounds in the 

cost of excavating and re-routing traffic 
for extended maintenance projects in 
both rural and urban environments.

Managing Director Julian Guy said 
“We are delighted to receive this award 
and are increasingly excited about the 
potential for typhoon - both in terms of 
meeting the technological challenge and 
ultimately improving the quality of our 
drinking water.”

Water companies and contractors can 
now get up close to award winning 
water mains cleaning technology after 
the launch of Hydrascan’s new above 
ground demonstration rig.

the demonstration and training facility 
is on show at the company’s tyneside 
depot and features a 60 m section of 
mains pipe with clear viewing sections 
so visitors can see the water jet powered 
‘typhoon’ system in action.

 Hydrascan technology achieves high 
levels of cleaning in pipes lined with con-
crete, cement, bitumen or PE and can be 
fitted with imaging equipment for survey-
ing pipe condition.

technical Director Dr Neil stutchbury 
said “the hydro powered pig is jet-
ted along a length of pipe where it will 
switch between propulsion and cleaning 
operations.

“On its return, multi-directional con-
trolled water jets remove any build up 
on pipe walls allowing for expedient, 
thorough and environmentally friendly 

cleaning at ranges of up to 500 m – total-
ling 1 km in both directions – from a 
single entry point. 

“Compared to the typhoon system, 
current ‘pigging’ and ‘swabbing’ methods 
require substantially more plant, equip-
ment and machine operatives on site 
– each pipe length that requires cleaning 
necessitates an excavation at each end 
of the pipe length as access to both ends 
of the pipe is required and only average 
cleaning results can be obtained. 

Hydrascan engineers have a pro-
fessional background in the design of 
tethered and free swimming pigs in the 
oil and gas industries and the system 
is able to pass around pipe bends and 
flush out all waste to be pumped off-site 
and disposed of. 

typhoon: best new machine

To find out more about Hydrascan, see the Typhoon system in action, or to book a demonstration,  
visit www.hydrascan.co.uk or email info@hydrascan.co.uk

To date, the Typhoon System 
has been used to effectively 
clean pipe walls by applying 

the least jetting pressure 
necessary. Much more  

pressure is potentially available 
within the system and tests are 
being undertaken to establish 

the ceiling pressures which 
could be available and would 

be utilised in removing old 
linings in pipe rehabilitation 
work. The results of this are 

expected later this year.
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Utility companies are increasingly turning to No-Dig pipe laying technology to renovate and install 
pipelines because of the economic and social savings. However using techniques such as ‘close fit’ 
relining or horizontal directional drilling can introduce damage or scores into the surface of the PE pipe 
that, over time, can develop into cracks and cause the premature failure of the pipeline. 

To oVeRcoMe The challenges posed by the installation of 
pipe, a new breed of extremely tough, high stress crack resist-
ant (HsCR) PE100 polyethylene materials have been launched 
by Borealis in Europe and Borouge in the Middle East and 
Asia. 

these PE100 materials, typified by Borsafe HE3490-Ls-H, 
provide a much higher resistance to crack growth than 
standard PE100 materials, making them ideal for tough lay-
ing conditions. this is achieved by selecting the optimum 
co-monomer and polymerisation conditions for the produc-
tion of the polymer. this creates a polyethylene material with 
an extremely tough structure that inhibits crack growth from 
gouges and scores on the surface or due to point loads from 
rocks and debris in the surrounding soil. 

For example, in notched pipe tests the performance is over 
20 times the 500 hour required for standard PE100 pipes, 
which makes it ideal for manufacturing pipes for insertion 
replacement, horizontal directional drilling (HDD) or laying in 
difficult soil conditions. 

this new material was successfully used for the provision 
of a new water supply pipeline to the joint China – singapore 
Eco City in tianjin. the tianjin tEDA water company identi-
fied a new source of water, but it lay on the far side of the  
Ji Canal. Whilst the company was keen to use a PE100 pipe-
line, it was concerned about any surface damage to the pipe 
caused by the HDD installation process under the canal. 

together with its customer, Cangzhou Mingzhu Plastic Co., 
Borouge demonstrated the benefits of the new HsCR PE100 
material to allay the concerns of the water engineers. 

the section of the 4.5 km, 800 mm diameter sDR 17 pipe-
line installed under the canal was subsequently manufactured 
using the Borsafe HE3490-Ls-H material and the pipeline 
installation was successfully completed in October 2009.

the new high stress crack resistant material can also be 
used to provide additional security in industrial applications as 
demonstrated in the internal lining of water injection pipelines 
for the Kuwait Oil Company (KOC) in the Middle East. these 
steel pipelines were heavily corroded and while replacement 
would be costly, the environmental risk from leakage was unac-
ceptable. therefore the oil company opted to reline the pipes 
with a ‘close fit’ polyethylene pipe manufactured from Borsafe  
HE3490-Ls-H using the swagelining technique.

the relining project was undertaken by Kuwait International 
Advanced Industries and Anti-corrosion Protection systems and 
was successfully completed in October 2010, providing KOC 
with a cost-effective, long term solution, which won’t suffer from 
the same internal corrosion problems.

Utilising No-Dig pipe laying techniques, wherever possible, 
helps to reduce project costs and the disruption to the local 
community. Now using these HsCR PE100 materials, the pipe-
line engineers can be reassured that the pipes can withstand 
this tough treatment without any loss of operational  lifetime. 

BorSafe is a trademark from Borealis group. For more information visit www.borouge.com

tough enough for the job
by Andy Wedgner and David Walton, Borouge

Close fit lining of water injection 
lines for the Kuwait Oil Company 
using high stress crack resistant 
PE100 pipe.

The RoPe BuRSTInG sYstEM (RBs), from the ABs trenchless 
company in Germany, uses an innovative clamping technology in 
order to complete relining jobs with long pulling distances exceeding  
1,000 m. this is done in one run, using only one machine pit in 
certain soil conditions. the RBs-Burster line is available with pull-
ing capacities between 40 and 150 tonnes. 

With the use of return pulleys, this technology also makes it pos-
sible to overdrive larger doglegs and bent old pipes. 

the single operator is able to control everything from a safe 
distance above the pulling unit, as the Burster is operated by radio 
remote control – an important safety feature to the machine. 

In addition to the safe handling, the new rope pull technology 
makes the work much easier for the operator as there is no need 
for rods to be removed. 

Along with pipe bursting, the pulling system can also be 
adapted for slip lining, relining and swagelining jobs, making the 
machine very versatile. 

Roping in France
ABs trenchless, with Entreprise de travaux Publics GIROUD 

GARANPON – Isére – France, recently completed a project in 
Vorion, near Grenoble, France with the RBs helping to supply 
cleaner drinking water to the town.

For this project the team used a RBs 1,200 machine to burst 
through two sections of water pipelines. the old pipes, which 
had an OD 250 mm for a 420 m section and an OD 200 mm for a  
210 m section were replaced with new HDPE OD 200 mm pipes. 

With a pulling force of 40 tonnes, the 420 m section was 
reached in only one drill string.

Project Manager Marco Wulff said “this is the first time that a 
420 m section was burst in only one string.”

trenchless techniques were chosen for this job as the site was 
close to a nature reserve and for the reservation of trees. In addi-
tion to this, due to the amount of water that was involved, it would 
have been impossible to do use the traditional open-cut method. 

special tools were needed as the concrete pipes had curves 
and bends that are quite difficult to crack. the advantage to using 
a rope is that it can be redirected with a pulley and can burst more 
of the diameter. 

Only taking two days to complete the bursting, the full project 
was done in just one week.  

ABS Trenchless has introduced the rope bursting system – the world’s first large pipe bursting 
system with a rope as the pulling mechanism and a pulling force of more than 1,000 kN. 

Bursting with rope

Products:

RBS Rope Bursting Systems

ABS Auger Boring Systems

BentoVac Mud Vacuum System

Pulling Heads

Accessories for HDD

Innovative 
Quality Products for
Trenchless Specialists

ABS Trenchless GmbH
Wintersohler Straße 5 • 57489 Drolshagen, Germany
Tel.: +49 2761 7053-0 • info@abs-trenchless.com
www.abs-trenchless.com
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limited size of the 1,524 mm diameter and 
harsh conditions, any GPR system must 
be hand-held, waterproofed and portable. 

hand held in-sewer GPR trial
the in-sewer GPR trial was carried out 

in a segment of the Western sanitary 
Interceptor. this 1,524 mm diameter 
sewer was built in a tunnel by hand min-
ing techniques in the 1960s. the pipe wall 
design thickness was 375 mm and the 
average depth of the sewer test segment 
was 28 m.

Due to the extreme depth of this sewer 
and associated hazards working in a high 
flowing sanitary sewer, the crews set-up 
in-sewer teams with live communications, 
including a CCtV robot from the down-
stream manhole to provide a full-time 
camera view of the technicians. 

During the in-sewer GPR trial, sensors 
and software modified one of its portable 
GPR units, allowing for two antennas,  
500 MHz and 1,000 MHz, to determine 
which worked better to locate voids. 
three separate lines were established 
longitudinally down the sewer at the  
9:00, 12:00 and 3:00 o’clock positions.  
the 500 MHz antenna was used first and 
was followed by the 1,000 MHz antenna. 
Both sensors followed the same clock 
positions for post inspection comparison 
and analysis of the data captured. the 
length of the test lines were 10 m.

Due to the size limitation of the  
1,524 mm sewer diameter, the project team 
on the surface paid particular attention to 
the technicians and their ability to operate 
the modified GPR equipment inside the 
confined space of the sanitary sewer. 

When the technicians moved down the 
sewer, existing slime on the pipe walls 
caused the sensor antennas to slip or 
shudder. the other noticeable problem 
was keeping accurate control of the dis-
tance from start to the end of the profile 
to ensure any existing cracks or active 
infiltrations in the sewer were identified. 
this would become more apparent during 
the post-inspection analysis. 

Results of the in-sewer GPR trial
Overall, the test was successful and 

both antennas managed to see the back 
of the existing concrete sewer.

the higher frequency (1,000 MHz 
antenna) clearly showed better resolu-
tion, allowing for more detail to be seen in 
the data but did not provide penetration 
into deeper layers. the lower frequency 
(500 MHz antenna) had better penetra-
tion resulting in higher amplitude signals, 
received, making features deeper behind 
the sewer walls, potentially detectable. 

Interestingly enough, it was found 
that both antennas showed evidence 

Large diameter sewers are considered critical assets for most municipalities. Preventing 
catastrophic sewer failures is probably one of the most challenging issues facing Asset 
Managers today. Recently the City of Hamilton, Ontario, Canada, took a pro-active approach to 
face this challenge and experimented with a pipe penetrating radar inspection tool (PPR), using 
Ground Penetrating Radar (GPR) technology. 

In 2009, The City of Hamilton undertook a 
pilot project using a PPR inspection tool to 
locate voids in large diameter sewers that 
are greater than 1,500 mm in diameter. 

the City of Hamilton (City) owns, 
operates and maintains over 400 km of 
large diameter storm, sanitary and com-
bined sewer systems. Approximately  
50 per cent of the City’s sewer systems 
are over 100 years old, while the average 
age ranges around 60 years. 

Due to the varying terrain across the 
City, the majority of the main sanitary inter-
ceptor sewer systems are located very 
deep, running under existing residential 
areas and traverse their way through 
the City’s historical steel town and 
through existing environmentally sensitive 
areas (valleys) to the Woodward Avenue 
Wastewater treatment Plant.

several large diameter storm sewers 
convey storm flows through Hamilton’s 
mountain, stepping their way down through 
waterfalls into plunge pools and eventually 
outlet into Lake Ontario through numerous 
outfalls along the Hamilton  harbour. 

the City considered over 50 per cent  of 
sewers as ‘critical assets’ due to their size, 
depth, location and amount of flow they 
convey. the City has placed a zero toler-
ance for failure on these critical assets. to 
manage this responsibility, the City carries 
out a large diameter inspection program 
using various technologies, including 
CCtV, combined CCtV and sonar, per-
son-entry inspection where possible, and 
occasionally multi-sensor inspections. 

the above inspection technologies are 
designed to locate defects only within 
the inside of the sewers, including cracks 
and active infiltration. However, these 
techniques cannot locate voids that are 
present or forming behind pipe walls.

the detection of voids behind pipe 
walls in sewers has been an ongoing 

challenge for municipalities, as there is 
no current technology available to locate 
voids on the outside of the pipe wall. 
Proper management of critical assets and 
the ability to scan and determine what is 
occurring behind a pipe wall, would allow 
a municipality the time to properly plan 
and manage the repair, rather than the 
alternative ‘wait-and-see’ approach and 
hope that the sewer does not deteriorate 
to an unacceptable structural level.

Background
Determining the need to locate voids 

behind pipe walls became apparent 
to the City during an inspection of the 
Western sanitary Interceptor, a 1,524 mm 
diameter sanitary sewer. several active 
infiltrations were observed in one 270 m 
long segment, based on the CCtV cam-
era video review. It was anticipated that 
voids caused by the water infiltration were 
forming behind the pipe walls.

A follow-up person-entry inspection 
was ordered by the City, which is not 
commonly carried out for large diameter 
sanitary sewers due to the confined space 
entry and danger of working in high sew-
age flows. 

the main purpose of the inspection 
was to determine if using GPR technol-
ogy could locate voids behind the pipe 
walls. GPR technology is generally used 
to locate voids under pavement, voids in 
concrete and underground utilities from 
the surface. GPR works by sending a 
radio signal into the ground. the return 
signals provide information about chang-
ing ground characteristics with depth. 
the radar measures depth in the terms of 
the time it takes for a signal to return after 
emission. 

Hamilton’s Asset Management Group 
manages and maintains the entire sewer 
system and explores new inspection 

technologies that could assist them to 
better understand the condition of their 
sewers. they identified the need for more 
accurate and reliable data from their 
large diameter sewer inspections, which 
would allow them to make more informed 
decisions regarding maintenance and 
rehabilitation planning. to approach this 
challenge, the City retained R.V. Anderson 
Associates Limited (RVA) to assist in 
developing a pilot project to determine if 
GPR could be effectively used to locate 
voids behind pipe walls.

Developing a pilot project
to undertake this pilot GPR inspection 

project, RVA and the contractor, PipeFlo 
Contracting Corp., employed sensors 
and software Inc., manufacturers of GPR 
equipment, as a part of the inspection 
team. 

During the planning stage of the GPR 
trial, the team determined several limita-
tions and challenges that must be looked 
at when working with GPR in a sewer 
rather than traditional ground application, 
including:
• surface GPR units are large, hand-

operated, generally pushed or towed 
by the technician, along the surface to 
search for the underground anomaly or 
utility. sewers are tightly constrained 
and person-entry is complex and risky.

• GPR surface units utilise a small on-
board computer which is required to 
collect and store data allowing the 
technician to observe possible anom-
alies through a portable computer 
screen during the scanning operation. 

• GPR units have several different size 
antennas that operate at different fre-
quencies for various applications.

Choosing one system to work effectively 
within a large diameter sewer required 
careful consideration. Because of the 

Locating voids 
behind pipe walls
by David Crowder, C.E.T., R.V. Anderson Associates; Gerald Bauer, P.Eng., R.V. Anderson Associates 
Limited; Kevin Bainbridge, , A.Sc.T, Robinson Consultants Inc. (formerly City of Hamilton); and Harry 
Krinas, A.Sc.T, City of Hamilton

of inconsistency at the same location. 
Further analysis concluded there was 
a possible existence of voids within the 
pipe wall. 

the other concern identified during the 
post-inspection data review was that the 
depth of the concrete pipe wall signifi-
cantly varied from the designed thickness 
of 375 mm. the data indicated that the 
concrete pipe wall thickness varies from 
100–800 mm. the possibility of a sewer 
collapse is greater if wall thickness is con-
siderably less than 375 mm at the depth 
of 28 m. 

Figure 1: GPR inspection data from the  
500 MHz antenna.

An additional depth verification inspec-
tion was undertaken to confirm the actual 
pipe wall thickness. this inspection was 
carried out by PipeFlo technicians who 
drilled through the walls in seven pre-
determined locations based on the data 
analysis gathered during the GPR trial. 
the depth verification inspection found 
that the concrete depth close to the out-
side of the manhole shaft was 800 mm 
in depth. this exceeded the expected 
designed depth of 375 mm. 

the most interesting finding revealed 
the existence of voids within the actual 
pipe wall. As the technicians began drill-
ing into the pipe wall, the drill bit slipped 
easily through the open cavity, then hit 
concrete again on the other side of the 
void. Careful measurements were taken to 
confirm the actual size of the inside cavity, 
which were compared to the depth deter-
mined during data analysis. Following the 
depth verification inspection, all located 
voids, including voids located behind the 
pipe wall were filled with chemical grout. 

Figure 2: An example of the concrete void.

Development of a PPR  
inspection tool

Based on the data gathered from the 
in-sewer GPR trial and the confirming 
results from the post inspection data 
analysis, the project team made a deci-
sion to go forward to design a full size 
Pipe Penetrating Radar (PPR) inspection 
tool.

to avoid the risk of technicians work-
ing in deep, high flowing sewers and 
to eliminate the risk of not being able to 
accurately correlate the location of pos-
sible voids within a pipe, the project team 
gathered in the spring of 2009 to develop 
the design criteria to build a full size PPR 
inspection tool that has the ability to scan 
the walls in the pipe from a 9:00 o’clock 
to 3:00 o’clock range, while meeting the 
following specific design requirements:
• the inspection tool must be able to fit 

through a standard manhole opening 
and/or be able to be assembled in 
the invert of a manhole similar to other 
inspection tools.

• this inspection tool must be designed 
to work in 1,500 mm diameter and 
larger sewers.

• All sensors, antennas and associ-
ated electronic hardware must be fully 
waterproof.

• the inspection tool must be designed 
to be able to be transported on a sta-
ble platform to work in flow to eliminate 
the need and additional cost for sewer 
bypass.

• the design must have a tethered con-
nection in order for data to be viewed 
at all times during an inspection.

• this inspection tool must be designed 
to accommodate several sensor anten-
nas (minimum of three, maximum of 
nine) for very large pipes.

Based on the above criteria, a  
concept inspection tool was designed  
(see Figure 3). 

Figure 3: Concept design of a PPR inspec-
tion tool.
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sensors and software staff managed 
the data gathering process as the cart 
was deployed down the sewer. the data 
was captured, recorded and viewed on 
the screen from the portable toughbook 
laptop computer. Post-field trial data anal-
ysis completed by sensors and software 
identified that there were some poten-
tial artifacts (possible interference by the 
metal cart design). 

Figure 6: Toughbook laptop.

to confirm the presence of interference 
from the cart, the sensors and software 
team deployed again to the same test 
location to perform additional tests on 
their hand-held equipment. A single 500 
MHz sensor antenna located on the cart, 
used in the original PPR inspection trial, 
was mounted on a portable handle. the 
hand-held sensor was deployed down the 
pipe in the same positions as the original 
field test. sensors and software team 
analysed and compared data captured 
from this hand-held trial with the data from 
the first field trial. the results indicate no 
interference from the hand-held field test, 
leading us to believe that some interfer-
ence during the original field trial was 
caused by the metal cart.

Based on the above field trials, the 
team confirmed that the three-channel 
PPR inspection tool performed to expec-
tations and, with further modifications and 
testing, can be used effectively to locate 
voids behind pipe walls.

conclusions
the City of Hamilton is one of the first 

municipalities in Canada to allow a trial of 
this technology to attempt to locate voids 

behind pipe walls for critical sewers.
Using PPR as an inspection tool can 

help municipalities determine if voids are 
present behind pipe walls. the data that is 
captured from PPR inspections can assist 
municipalities by giving them advanced 
notice of possible problems, such as 
voids that are present and/or are forming 
behind the pipe walls. In the past, this 
could never be achieved through tradi-
tional inspection techniques.

through the trials completed in Hamilton 
it was determined that the PPR inspection 
tool performed well, but to improve the 
PPR inspection tool there is additional 
work required by the trenchless industry. 
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PPR inspection tool
GPR equipment consists of antennas, 

electronics and a recording device. 
they are digitally controlled, and data 
is usually recorded for post survey 
processing and display. the digital con-
trol and display output of a GPR system 
most commonly consists of a micro-
processor, memory and a mass storage 
medium to store the field measurements. 
A micro-computer and standard operat-
ing system is often utilised to control 
the measurement process, store data 
and serve as a user interface (Daniels, 
2000). PPR’s primary use is to detect 
variations in pipe bedding conditions to 
identify the location and extent of voids 
outside pipe walls (Najafi, 2010). 

the PPR inspection equipment con-
sists of a three-wheeled steel cart that 
carries adjustable arms that support 
the sensor antennas directly against the 
inside face of the pipe. 

the sensor arms are designed to 
be adjustable to fit through a manhole 
opening and allow for vertical move-
ment (the ability for the sensor to move 
away from the pipe wall over existing 
encrustation buildups on the pipe walls 
and/or offset joints as the cart is being 
deployed down a sewer). the three 
arms were set at the 10:00, 12:00 and 
2:00 o’clock positions, designed to fit 
inside a 1,500 mm diameter sewer.

Attached directly to the cart is a 
waterproof box that houses the elec-
tronics needed to potentially support 
up to ten sensors. A series of network 
interface cards, a router and a built-
in backup power supply unit are also 
included in this box.

Attached to the box is an Ethernet/
power cable which supplies power to 
the sensors and transfers data directly 
to the surface where a laptop computer 
is used to view and store data. A pan/tilt 
CCtV camera is located on the top of 
the cart and is used to observe the pipe 
during a pipe scan to correlate existing 
deficiencies with the PPR data.

Results of field trials
A field trial of the PPR inspection tool 

was performed on 19 April 2010, at the 
Binbrook Road site near Hamilton in a 
1,500 mm diameter reinforced concrete 
storm sewer pipe. the PPR tool was 
assembled and attached to the three 
500 MHz antenna sensors and to the 
cart. It was inserted into the 1,500 mm 
diameter concrete pipe through the 
pipes outfall. this test site was chosen 
due to its easy  access. 

Figure 4: Full size PPR inspection tool.

Figure 5: Waterproof box that houses network interface cards, a router and a built-in backup 
power supply.

The City of Hamilton is one of the first municipalities in 
Canada to allow a trial of this technology to attempt to 
locate voids behind pipe walls for critical sewers.

This is an edited extract of a NASTT paper presented at the 2011 No-Dig held in Washington, D.C.
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the graph and table show the change 
over time of the structural condition of the 
sewers. As expected, the largest propor-
tion of sewers showed no change in the  
15 year interval between surveys. 

such matrices, combined with statisti-
cal analysis methods have enabled sewer 
deterioration to be visibly observed and 
recorded and rates of change measured. 
However, like any model, these are only 
truly valid for the observed part of the 
sewer network and for the time interval 
considered. therefore, Wessex did not 
consider it a reliable tool to measure the 
overall sewer deterioration rate for the 
whole asset base.

Using separate datasets to substanti-
ate the deterioration model: to overcome 
the uncertainties described above, the 
approach used two probability matrices 
derived from CCtV surveys – one from 
observed data ten years apart, and the 
other 15 years apart. the datasets were 
also from different parts of the sewer net-
work across Wessex Water’s region.

the two datasets were used to calcu-
late two 30-year deterioration estimates  
(2x15 and 3x10) that were then compared 
by performing a Z-value test. the results 
showed a 90 per cent statistical signifi-
cance level, indicating that the observed 
deterioration rates in the two datasets 
were statistically consistent. 

 Figure 2: Predicted movement across condition 
grades over time.

Using this sewer deterioration model 
based on observed data, it becomes 
possible to predict the rate of decline 
of sewer structural condition, and there-
fore predict what would happen to the 
condition grades of the sewers if vary-
ing levels of investment are carried out. 

conclusions: sewer 
deterioration rates  

Based on the observed deterioration 
rates, the model shows that, for the next 
few years, approximately 2 per cent 
of Wessex Water’s sewers will dete-
riorate into a Grade 5 over five years. 
this equates to approximately 70 km 
per year. 

From analysis of historical and current 
rates of renewal, it is clear that the level 

of investment by the UK water industry 
is not keeping pace with underlying 
sewer deterioration rates. In effect, until 
renewal rates equate or exceed deterio-
ration rates, it is logical to assume that 
the long-term stability of these assets is 
by no means secure and risk is increas-
ing. However, with these unseen assets 
still performing satisfactorily nationally, 
alongside a constant pressure on sew-
erage bills, it is unlikely that there is 
a substantial enough impetus to do 
anything materially different until asset 
performance begins to significantly 
impact customer and environmental 
service levels.

optimising investigation using a 
risk-based approach

Understanding how quickly sewer 
assets are deteriorating is crucial for 
understanding the quantum of invest-
ment required, but to ensure investment 
is optimised, regardless of expendi-
ture levels, it is crucial to know where 
investment is most needed. this is not 
straightforward for a large unseen asset 
group for which comprehensive survey-
ing is prohibitively expensive.

Historically, a lack of knowledge of 
the ‘likelihood’ of asset failure has led 
to a ‘consequence only’ approach, 
i.e. investigate those sewers where 
the consequence of failure would 
be high – these sewers were cate-
gorised as ‘critical’ sewers. Proactive 

CCtV of ‘critical’ sewers meant that  
75–80 per cent of sewers were left to a  
‘reactive only’ approach.  

the approach adopted by Wessex 
Water for targeting investigation is a 
risk-based approach, comprising a set 
of ‘likelihood’ and ‘consequence’ mod-
els built up from all available asset 
and operational data and informa-
tion, updated regularly and analysed 
geospatially.

the result is a current risk score for 
each individual sewer length, which 
directs investigation more efficiently 
towards higher risk sewers than the pre-
vious consequence driven approach. 

Building the ‘likelihood’ model
Factors affecting the likelihood of failure 

of a sewer can be a complex process. the 
likelihood of asset failure is closely linked 
to the sCG, which can only be obtained 
from CCtV data. the model uses the 
sCG as the primary indicator, but since a 
comprehensive dataset of this information 
does not exist and is prohibitively costly 
to obtain (only about 25 per cent of sew-
ers have ever been surveyed), the model 
uses supplementary indicators – opera-
tional and sewer characteristics – which 
also contribute to the probability of each 
sewer length failing.

the model uses a dynamic weighting to 
allow for the real issue of not having com-
prehensive coverage of all desired  
asset information. 

deterioration rate modelling for sewers and optimising 
investigations and investment using a risk-based approach

Understanding the rate that the UK’s sewers are deteriorating has, hitherto, been the subject of much 
expert judgement, strong opinions and statistical modelling based on poor and insufficient data. Here, 
Matt Wheeldon looks at how quickly the assets are actually deteriorating to find the best approach to fix 
the situation for the future.

weSSex waTeR, whIch is leading 
the industry in proactive investigation to 
identify structural problems and invest 
in them before they collapse, has been 
‘consequence of asset’ driven rather than 
‘risk’ driven.

this article summarises Wessex Water’s 
approach to addressing asset deteriora-
tion by:

1. Quantifying the rate of sewer dete-
rioration through the utilisation of 
time-spaced observed data.

2. Optimising investigation and subse-
quent investment by assessing each 
sewer length using a risk-based 
approach, supported by asset, oper-
ational and geospatial data analysis. 

sewers form a network of vital infrastruc-
ture in any developed country where public 
health and environmental protection are 
considered an important aspect of living 
conditions in the 21st century.

the length of sewers owned by 
the ten water and sewerage compa-
nies in England and Wales amounts to  
325,000 km. Last year, the industry renewal 
(replacement and rehabilitation) rate was 
0.07 per cent  of the total length sewer 
network. At this rate of investment, sewers 
would be expected to have a lifespan of 
1,400 years.

the key question facing the industry 
is whether this low level of investment is 
sustainable or whether we are storing up 
significant problems for future generations 
to address?

The state of the uk’s sewer 
network

the structural condition of sewers can be 
summarised by using structural Condition 
Grades (sCG) 1 to 5 (five being the worst). 
Most sewers in the UK have not been visu-
ally observed since the day they were laid. 
this is because the majority of sewers 

do not change condition from one dec-
ade to another – the pace at which they 
move through the sCG is, for most sew-
ers, exceptionally slow. On top of this, 
reported national failure rates continue 
to be low – around ten collapses per  
1,000 km of pipe network per year .

so is the current level of investment 
adequate? After all, this is a slowly chang-
ing asset group – it is highly unlikely that 
any significant change will be observed 
in the next few years – so there doesn’t 
appear to be any ‘burning bridge’ that 
needs addressing. Or are we missing the 
point? Is there a massive underlying issue 
that has yet to visibly materialise – that the 
general condition profile of the nation's 
sewers is deteriorating (and therefore risk 
is steadily increasing), but no-one has 
quantified the scale of the problem?

Sewer deterioration rate modelling
Time-spaced observed data: the informa-

tion that has prevented an understanding 

of how this ageing asset base is deterio-
rating can only be obtained by recording 
the movement of sewers through the 
structural condition grades. Obtaining this 
data for these buried assets can only 
reliably be obtained from CCtV surveys 
repeated over time. 

Part of Wessex Water’s commitment to 
understanding the rate of deterioration 
of its sewers has been to collect CCtV 
data over many years and in a consistent 
format. to date, this extensive dataset 
contains repeated CCtV surveys on over 
10,000 sewer lengths (approximately  
600 km or 4 per cent of the company’s 
total sewer length). 

Transitional probabilities between SCG: 
the data has been analysed to investigate 
how sewers have deteriorated over time 
by observing how sCGs have changed in 
the time between the surveys. the figure 
and table below show the observed move-
ment of sCGs from CCtV surveys carried 
out 15 years apart.

how to assess  
the risk to your assets

observed 
data from 
ccTV

operational 
Data from 
customer 
contacts

historical 
asset 
Failures

engineering 
data based 
on pipe 
characteris-
tics

Total 
weighting

Likelihood 
model 
weighting

0.55 0.15 0.25 0.05 1

n/a 0.33 0.55 0.11 1

by Matt Wheeldon BEng(Hons) CEng MICE, Wessex Water Services Ltd.

Table 1: Changes in observed structural condition grade between surveys 15 years apart. Table 2: Example of dynamic weightings to counteract missing data/information.
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Density analysis can be performed and 
presented geospatially for operational and 
asset failure information. this information 
contributes to the overall likelihood score, 
examples of which are shown below.

Figure 4: Operational hotspots.

Figure 5: Asset failure hotspots.

Building the ‘consequence’ model
Identifying, assessing and scoring the 

consequence of a sewer failure utilises infor-
mation abstracted from Wessex Water’s 
corporate Geographical Information system. 

Using a similar process to the likelihood 
model, a consequence score is calculated 
for each sewer length.

Visualisation of risk 
the product from the likelihood and con-
sequence models becomes an individual 
sewer length risk score. this can be rep-
resented on a risk matrix or histogram for 
the whole region or any geographical area 
(Figures 7 and 8):

sewer lengths, towards the top right cor-
ner of the matrix have a higher risk than 
those towards the bottom left corner. the 
histogram provides a useful view of the 
sewer risk profile that can then be analysed 
over time to convey longer term trends in lev-
els of risk associated with this asset group.

As asset and operational data is collected 
every day, the information added to the 
models increases. Each month CCtV data 
is uploaded and the complete risk model is 
re-run every six months.

using risk scores to target 
investigation

the sewer risk scores can also be 
portrayed geospatially (Figure 9) to ena-
ble CCtV surveys to be targeted and 
grouped efficiently.

Previously, only 10–15 per cent of the 
length of all sewers surveyed would iden-
tify structural issues. the new risk-based 
approach has increased this to around  

60 per cent of surveyed lengths.
the sewer risk model also provides suf-

ficient flexibility to allow add-on models 
for specific needs and requirements. For 
example, for the ‘operational hotspot model’ 
– operational factors like service Condition 
Grade and historical service failures such as 
flooding due to blockages are given higher 
weightings. these hotspots help steer the 
operational CCtV and jetting program.

Figure 9: Geospatial representation of risk.

conclusions

Sewer deterioration rates:
• A better understanding of the rate of 

deterioration of long-life assets, such as 
sewers, has only been possible through a 
commitment to consistent data gathering 
over a long-time period.

• Evidence shows that investment rates 
are insufficient to match the rate of dete-
rioration of the nation’s vital sewerage 
infrastructure and risk is increasing.

• Current asset performance and pressure 
on sewerage bills are not sufficient to 
drive a step change in levels of invest-
ment for this vital national infrastructure.

Sewer risk scoring:
• Optimising investigation and investment 

can be improved by adopting a risk 
based  approach as opposed to a con-
sequence driven approach to surveying. 
the probability of  identifying sewer main-
tenance needs when using a risk based 
approach are significantly higher than a 
consequence based approach.

• Incomplete datasets, which add value 
to deriving likelihood or consequence 
scores, can still be used using a dynamic 
weighting approach to scoring and 
shouldn’t be discounted. 

• the sewer risk model doesn’t just highlight 
asset condition risks. It can steer attention 
to operational performance issues by 
adjusting weightings as appropriate. 

• Additional information from operational 
and asset activities can be added regu-
larly to the databases, which drive the 
models enabling risk scores to be kept as 
‘live’ as required. Figure 6: Information used to build the consequence model for each sewer length.

Figure 8: Sewer risk histogram.

Recently, a sewer had to be rehabilitated in the city of Speyer, located in Rhineland-Platinate, Germany, 
due to corrosion, structural damages and extreme fat deposits. The city called upon Brandenburger’s 
light-curing pipe liners to rehabilitate the 1.7 km of pipe.

The MunIcIPaL waSTe disposal com-
pany  speyer gave the project contract 
to sewer rehabilitation specialists Ehnes 
GmbH, who is based in Germersheim. 
the project included the complete repair 
of 1.7 km of damaged concrete sewers. 
the project was carried out from March to 
April 2011. 

the sewage pipes from the 1960s lie 
in a residential area near the centre of 
town. speyer’s st. Vincentius hospital is 
also located nearby. the sewers with cir-
cular profiles of DN 300–800 mm as well 
as oval profiles of 400/600–700/1,050 mm 
showed serious corrosion and structural 
damage, plus extreme fat deposits in 
places. speyer called for tenders in 2010 
for the comprehensive installation of pipe 
liners to prevent possible collapsing and 
to achieve long-term preservation.

working at night 
segments were rehabilitated at lengths 

of 20–160 m during the 40 day project.  A 
strict schedule was mandated by the city 
to limit the traffic problems and inconven-
iences for local residents, as well as the 
hospital operations. therefore the Ehnes 
team did part of the work at night. In 
addition, due to the great amounts of 
wastewater in the larger sewers, extensive 
water drainages needed to be installed.

Project Manager and Director of Ehnes  
Hans Kreuzer said that due to the preva-
lent fat residues in the sewer, callibrating 
and cleaning the pipes thoroughly was 
not an easy task. Obstacles such as pro-
truding ports or intrusions were removed 
by milling robot equipment owned by the 
rehabilitation company.

Once the sewer pipes were prepared 
to be rehabilitated, the pipe lining com-
menced with Brandenburger’s light-curing 

technology in sections, installing an aver-
age of 150 m, approximately one section, 
per day. 

After the liner was installed, the nec-
essary partial projects followed. the 
previously dimensioned side inlets were 
milled open using robots and their ports 
reconnected the next day. the connection 
of the liner ends to finish the shaft reha-
bilitation also used the robotic equipment. 

Rapid execution
the rapid execution of the liner can be 

shown through the rehabilitation of the 
longest section, which was 160 m, in the 
Hafenstraße of speyer. the, first step after 
the DN 300 mm pipe under the quiet resi-
dential street was rinsed, was to insert the 
protective foil for the liner. Once complete, 
the GFRP liner, which was impregnated in 
the factory with light-curing polyester resin 
and delivered ready for installation, was 
drawn in by a cable winch, sealed with 
packers and pressed against the old pipe 
walls by pressurised air. 

A camera inspection showed the flush 
and non-wrinkling position of the 4.2 mm 
thick liner. For curing at a pressure of  
500 bar, a light chain with eight lamps, each 
with 400 watt, was drawn in. Completed in 
3.5 hours, the curing speed was at a rate 
of 0.9 m per minute. 

Reducing administrative expenses
With the tight times frames, the quick 

curing times, as well  as the good prepera-
tion and routine working methods of the 
construction team, allowed for the other 
sections to be rehabilitated on schedule.

 An engineer appointed by the waste dis-
posal company Mr Riedel said “the Ehnes 
company provided very good work.”

the company said that the advantages 

of the liner procedure with UV light cur-
ing are clear, “In addition to the quick 
curing, the setting up and dismantling of 
the construction site is carried out quickly 
and above all, contrary to the usage of 
needled felt, all ports can be opened up 
immediately after the curing.

“that is an advantage for the construc-
tion supervision, because the construction 
site does not need to be visited a second 
time, which reduces the documenta-
tion and administrative expenses. And 
of course, the client prefers to have a 
quickly completed construction site,” said 
Mr Riedel.

Sewer rehabilitation from one 
source

Owner and Director of Ehnes Roland 
Herr emphasised the good co-operation 
with the speyer municipal facilities, in 
particular with the engineer responsible 
for planning and executing rehabilitation 
projects, stephan Wittner. to ensure a 
continuous exchange of information, the 
construction site consultation and the tak-
ing of sample pieces were done on a 
weekly basis. 

Mr Herr considers the professional 
qualification of the employed personnel 
a central factor for the cost effectiveness 
and quality of pipe lining projects, along 
with the good co-operation with the client. 

“In 2010, we sent in about 70 samples 
of cured pipe liner for inspection and there 
was not a single complaint,” Mr Herr said. 

since 2009, Ehnes has relied on the 
Brandenburger procedure with good 
rehabilitation results. 

site report: curing with light

For more information visit  
www.brandenburger.de
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in position, the rim of collar is pressed 
into place and the extension of collar is 
pushed into the lateral. subsequently, 
the hat profile is cured and the tool is 
retracted. 

As the lateral is not renewed, this 
method is used for providing a tight 
transition between the main pipe and the 
lateral. the length of a short hat profile is 
at least 30 cm and past the first joint of 
the lateral.

In RecenT yeaRS, there has been a 
growth in the development of methods 
for No-Dig renewal, flushing and CCtV 
inspection of laterals – all carried out 
from the main pipe. these methods mean 
minimum inconvenience to residents, 
business owners and traffic. 

No-Dig methods are also cost effective 
compared to conventional excavation. 
the following cured-in-place pipe (CIPP) 
lining methods cause only a minor reduc-
tion of the pipe’s cross section, whereas 
other methods, such as sliplining of small 
dimension pipes, can cause an unac-
ceptable reduction of the pipe’s cross 
section.

One thing it has in common to other 
methods is that it is not necessary to have 
access to the pipe system on private 
property as all the methods can be car-
ried out from existing manholes on public 
thoroughfare.

Lateral connection collar –  
hat profiles

Hat profiles are lateral connection col-
lars sealing the connection between the 
lateral and main pipe. In general, hat 
profiles are only installed in relined pipes. 
they can be installed in pipes made of 
concrete, clay or plastic, but adhesion to 
the surface of the existing pipe cannot be 
guaranteed.

Short hat profile from main pipe
the short Aarsleff Hat Profile is a tight 

lateral connection collar made of acid 
proof polyester fibre. the length of the 
short hat profiles used for Copenhagen 
Energy resulted in the passing of the first 
connection on the lateral. 

A short hat profile consists of a rim of 
collar and an endless extension of the 
collar. the product is tailor-made for spe-
cific projects on the site, where it is also 
impregnated with resin.

For installation, a short hat profile is 
fitted to a tool and pulled forward to 
the lateral in question while monitored 
by a CCtV camera. When the tool is 

cIPP lining of lateral
CIPP lining of laterals can be made both 

from the main pipe and from manholes. 
the pipe is made with a liner of acid-proof 
polyester fibre impregnated with resin.

cIPP lining of lateral from main 
pipe into lateral

In principle, CIPP lining of a lateral from 
the main pipe into the lateral consists of 
a long hat profile without a rim of collar 
installed in the main pipe. If this solution 
is chosen, no tight transition between the 
main pipe and the lateral is provided. 
CIPP lining can be made all the way to 
the property boundary or water trap of the 
road shaft. It can be made in lengths of 
up to 20 m.

cIPP lining of lateral from 
boundary manhole towards main 
pipe

CIPP lining of laterals from the bound-
ary manhole towards the main pipe is also 

made with a liner of acid-proof polyester 
fibre impregnated with resin. 

From the manhole, the soft liner is 
inverted into the defect pipe by means of 
air and the end of the liner is open. 

then a calibration tube is inserted and 
the tube’s end is sealed, the material does 
not combine chemically with the resin-
impregnated CIPP lining. therefore, the 
lining is cured and the calibration tube is 
retracted.

If too long, the protruding end should 
be cut off in the main pipe. Endless CIPP 
lining from manholes can be made in 
lengths of up to 25 m.

cIPP lining of lateral from road-
way inlet with water trap towards 
main pipe

this type of CIPP lining is carried out 
in the same way as CIPP lining from  
a manhole. 

Spot repair or plugging of lateral
Laterals no longer in use may be closed 

by means of spot repair or plugging 
depending on the condition of the lateral 
or the main pipe.

Spot repair
spot repair consists of a short relining, 

customised for the actual job on the work 
site. It is made of acid-proof polyester 
fibre impregnated with resin.

the impregnated CIPP lining is mounted 
on a tailor-made tool which is pulled for-
ward to the place in question while being 
monitored by a CCtV camera. When the 
tool is in position, the pressure in the tool 
is increased and the spot repairs are 
pushed into place. the spot repair is then 
cured, and the tool is retracted.

Plugging of lateral at main pipe 
with Lock Pipe Grout

Lock Pipe Grout is the only product 
for plugging of laterals approved for use 

in the water and sewerage system by 
Danish authorities.

Installation of Lock Pipe Grout from the 
main pipe provides an advantage against 
conventional installation methods, where 
installation takes place by means of an 
excavation pit, a duckfoot bend or similar.

An advantage of Lock Pipe Grout 
over spot repair is it does not affect the 
hydraulics of the main pipe. through the 
manhole and the main pipe, the Lock 
Pipe Grout is pulled forward to the lateral 
in question. 

the Lock Pipe Grout is inserted in the 
lateral and filled with rapid-hardening 
concrete. After hardening, the equipment 
is retracted.

Development of equipment and 
technological innovations

the industry is forced to develop new 
methods and be innovative within a multi-
annual framework agreement where the 
client continuously makes new demands .

For example, the development of CIPP 
lining from road shaft and the installation 
of Lock Pipe Grout are a result of the cli-
ent’s demands.

the challenge that remains is the meas-
uring up of laterals and opening of laterals 
through laterals. 

 Long hat profile from main pipe 
into lateral

the hat profile is installed the same way 
as the short hat profile, the only difference 
is that the lateral is relined all the way to 
the property boundary, the manhole or the 
water trap of a road shaft. 

Long hat profiles can be made in 
lengths of up to 17 m.

Laterals: plugging and renewal
by Peter Ellegaard Larsen – Business Development Manager, Per Aarsleff A/S, Pipe Technologies

Cured-in-place pipe lining methods are known to cause only minor 
reductions of pipe cross sections. Here Peter Ellegaard Larsen 
reviews CIPP techniques and lateral renewal products successfully 
used in Copenhagen, Denmark.
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LaST ocToBeR In the Westphalian city 
of Minden, located in Germany, the main 
sewer was comprehensively repaired at a 
length of 190 m, including leaking joints, 
shards, and original improper connected 
laterals. At a depth between 4.8 and  
5.2 m with the local soil conditions of 
heavy clay and gravel sands, initially 
there was no detailed information about 
the existing compaction of the sewer line. 

Here the CCtV inspection of the main 
line and the laterals helped. soil reports 
in connection with a geo-physical proc-
ess by way of geo-radar were to give 
additional information about voids and 
bedding problems. 

Quick solution needed
Ulrich schmit of the City Works Minden 

(sBM) said “It turned out that there was 
no serious compaction problem, yet at 
the leaking joints and above the lateral 
connections there was a large infiltration 
of groundwater.”

In co-operation with the engineering 
firm IWA of Minden, the option of con-
structing a new pipe in an open trench 
was quickly dismissed as it would be too 
costly and complex. A new construction 
would have meant the need for costly 
groundwater management. 

“It was for this reason, and because 
there were no major hydraulic load prob-
lems, we decided for a repair from the 
inside.

“With this option we used a close-fit-
liner, which meets the on-site structural 
requirements and can be installed under 
the given circumstances. At the same 
time we trusted the Janssen Lateral 
Rehabilitation Process. No other lateral 
repair system can connect and seal 
these laterals so well,” Mr schmit said.

this solution is based on a special 
packer and two component resin. After 
a series of protruding laterals, and other 
obstructions were removed using a 
cutting robot, the actual rehabilitation 
could begin. 

the packer was placed at the dam-
aged spots and inflated by compressed 
air. then the liquid two component resin 
was injected through the damaged areas. 

Managing Director of the Goch-based 

service company Janssen Umwelttechnik 
said “the resin fills the voids, displaces 
the groundwater and bonds with the bed-
ding material – this way the actual sealing 
and stabilising happens on the outside of 
the pipe.

“Even the annulus between the close-
fit-liner and the host pipe is filled and 
sealed up to 1 m to the left and right of 
the lateral.”

the freshly sealed laterals could then 
be connected to the HDPE liner, the so-
called close-fit-liner – now there will be 
nothing standing in the way of unproblem-
atic sewer discharge in Minden-Letelen. 

“Because the sewer lines and the later-
als are now tight, there will be no more 
sand washed into the pipe through the 

damaged areas,” Mr schmidt said. 
the total wastewater volume was 

reduced from 900 cubic m to around  
300 cubic m with this constructive meas-
ure. the reduction by two-thirds has 
positive effects on the life of the pumps 
and leads to more economical operation 
of the pumping station. 

“thus a cost reduction at the pump-
ing station comes hand in hand with 
the rehabilitation of the sewer system.”  
Mr schmidt said. 

Special resin against ground 
water ingress

In 2009, the sewer had been inspected 
by CCtV according to the existing ordi-
nance (suewVKan). Five damages with 

Investing in a reliable functioning sewer system with the right rehabilitation technology has been 
made easier with the Janssen lateral rehabilitation process, that can be used even with groundwater 
ingress and the formation of voids.

extreme lateral connections
Planning of sewer rehabilitation in Minden and Roesrath, Germany

significant ground water ingress were 
found making an immediate repair inevi-
table. the service company from the 
Lower Rhine Janssen Umwelttechnik 
applied its lateral repair process here 
as well. 

“this way all damages could be sealed 
and repaired,” said Norbert Fischer of 
Grid service Waste Water of the City 
Works Roesrath.

the data of the running times at the 
pumping station prove the successful 
repair of the sewer pipe. While the pump-
ing station was operating for eight to nine 
hours prior to the repair, it needed to run 
only three to four hours after. the volume 
of the wastewater pumped showed a sig-
nificant difference – it was reduced from 
about 200 cubic m to 90 cubic m per day. 

By reducing the external water inflow 
into the wastewater stream, the city works 
not only profited in the short term from the 
reduction of cost and the well functioning 
wastewater system, but also long term 
from a safe wastewater management 
without the danger of streets subsiding.  

Head of the Department of Water and 
Wastewater Grid in Roesrath Rainer Witte 
said “Without this technology all this 
combined would not have been possible 
in such a short time. therefore in future 
we will always rely on the Janssen Lateral 
Connection Rehabilitation Processor 
whenever necessary.” 

For further information, visit:  
www.janssen-umwelttechnik.de

Photos and images all rights with Janssen 
Umwelttechnik.

L-R Dipl -Ing Netservice Wastewater  
Norbert Fischer and Dipl -Ing Manager 
Net Water and Wastewater StadtWerke 
Rösrath Rainer Witte.

Measurement data evaluation from the pump station in Rösrath. The data shows the flow rate be-
fore and after lateral renovation from 200 to 90 cubic metres.

Measurement data evaluation from the pump station in Minden. The data shows the flow rate before 
and after renovation from 900  to 300 cubic metres per day.
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Method advantages:
• Installation of new sewage  pipes as a 

long pipe: trenchless and no sockets.
• Pipe installation generally from start-

ing manhole Ø1 m into a target pit 
up to 100 m for pipe material/pipe Ø 
PE 100 RC from OD 192, 242 and OD 
292 mm.

• the pipes are transformed mechani-
cally and vertically above the manhole 
and guided into the old pipe.

• Before entering the old pipe the 
plastic pipe is brought back into its 
original circular form and pulled in 
using  tIP.

• tIP means only slight cross section 
reduction. the hydraulic pipe per-
formance remains intact.

• the material characteristics of the 
new plastic pipe are not affected by 
the forming process.

• the pipe installation is also possible 
using the pipe bursting method, thus 
the new pipe can be the same size, or 
even larger than the old pipe.

• House connections can be connected 
underground. 

• short construction times.
• No personnel required in the manhole 

during the pulling-in process.

construction advantages
• Applicable with existing pipes, and 

recommended for inner-city areas.
• Minimal jobsite set-up with small tar-

get pit requiring only space for pipe 
section and working area.

• One central target pit for two pipe 
lengths can be inserted in opposite 
directions, each over 100 m lengths.

• No road-blocks, no traffic diversions 
or bottlenecks.

• No concerns with local residents and 
commercial premises.

• No excavation, no road disruption 
and no road repair work.

• Cost saving due to short construc-
tion times and reduction of civil  
engineering works. 

A project undertaken by the Urban Drainage Council in Hagen, Germany, was recently recognised for its 
pipeline construction. Bettina Linke accepted an award for her employers at the 4th German Symposium 
for trenchless pipe replacement at the University of Siegen.

The PRIze IncLuDeD the recogni-
tion  of the trenchless rehabilitation of 
a sewage pipe using the tight-In-Pipe 
(tIP) method and applying the Burstform 
device for long pipe lining through  
manholes.

the tIP method involves welding 
together PE pipes to form a complete 
pipe string, which then gets pulled into 
the old pipe via a revision manhole with 
a 1 m diameter. In order to carry this 
out, the pipe has to be formed into an 
oval shape. Immediately before entering 
the old pipe, the pipe is returned into its 
original circular form and continuously 
pulled in with  the guiding sleeve. this 
runs ahead of the new pipe and is held 
centrally by guiding rollers, to even out 
any deformations. to help decrease 
the cross-section as minimally as pos-
sible, the pipe lays very tight to the old 
pipe wall. 

the lining project was completed 
at the end of April 2011. the com-
pany Rettberg GmbH & Co. KG from 
Göttingen, together with tRACtO-
tECHNIK, Lennestadt, sponsor of the 
prize and promoter for the symposium in 
siegen, were responsible for the project. 
two sections in Hülsdorfer street, 
located in Hagen, over 52 m and 57 m 
in lengths were due for renewal. Of the 
nine house connections, four were con-
nected centrally in the machine pit using 
open trenching, and five were carried 
out with trenchless technology, using a 
sanitation robot from Hächler. 

situated at a depth of 2.1 m and made 
of concrete DN 300 mm, the old pipe 
had several displacements and defor-
mations over the entire length. the single 
pipes from schöngen PE 100 resistant to 
cracks (RC) 292x13 mm, each 6 m in 
length, were welded together before-
hand to complete a 52 m pipe section.

The process
Initially emergency disposal and 

cleaning of the old pipe was arranged. In 
the middle of the complete lining length 
a pit was set up and the Grundoburst 
400 s bore rig was installed. With this 
hydraulically operated rig the QuickLock 
bursting rods could be pushed in both 

directions for the installation of the new 
pipe.

the Burstform and the roller guidance 
system were then installed inside the 
manhole. the pipe string connected to 
the QuickLock bursting rods was pulled 
through the roller guiding system, giving 
the pipe its oval shape. 

In the manhole – on the level of the 
old pipe – the PE pipe carried out a  
90 degree curve in the tightest space. 
then a reverse forming device bought 
the pipe back to its original circular form 
and pulled it through the guiding sleeve.

the forming process for the pipe 
allows a higher curve access and easier 
handling. the special PE 100 RC pipe 
material, according to Publicly Available 
specification (PAs) 1075, makes sure 
that the material does not lose any of its 
structure. 

the socketless pipes, made of PE plas-
tic have a much lower roughness value 
than concrete pipes of the same diam-
eter. Managing Director of the Urban 
Drainage Council Karsten Rettberg said 
“the necessary flow capacity is therefore 
still retained even if the cross-section of 
the pipe is slightly reduced.”

A tIP for rehabilitation

For more information visit  
www.tracto-technik.com

The Burstform device puling the pipe 
through the manhole.

The pulling head with the pipe follows the 
guiding sleeve. 

The guiding sleeve arrives in the target pit and is dismantled. 

Karsten Rettberg congratulates Bettina Linke for winning the prize .

The forming process for the 
pipe allows a higher curve 

access and easier handling.
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The ISTT, whIch was established in  
1985, beginning with a one-time confer-
ence, has been instrumental in educating 
and promoting the benefits of trenchless 
technology around the globe for over  
25 years. the members of the EsC are 
an important part to the board and help 
in running an efficient day-to-day society, 
and are empowered to act for the full 
Board.

when or how did you first 
become involved in the 
trenchless industry?

I first got involved in 1991, when 
the company I represented in Brazil 
(Vermeer) started doing business in the 
trenchless industry. Vermeer started pro-
ducing pierce tools and directional drilling 
machines. I had the chance to bring the 
first directional drilling unit to the country, 
almost at the same time, Flow Mole was 
also bringing one unit through a contrac-
tor named COEst to work in gas, and I 
brought a unit for PAssARELLI to work 
in sewer, water, and telecommunications.

which organisation are you from 
and how long have you been on 
the executive Sub-committee?

I’m partner of PELLA Construction, an 
old and traditional contractor with 30 
years of experience, but I was also a dis-
tributor for 35 years through sOtENCO, 
which actually represents some products 
in other segments. this is my first term 
on the EsC which commenced at No-Dig 
2010 in  singapore.

what has been the most 
memorable project you worked 
on?

Well, after so many years of count-
less experiences, each one richer than 
others, I'm actually very excited with a 
project that is going on right now, where 
all my experience in planning and pro-
duction management is being applied 
for a trenchless job. We got a contract 
to be a ‘case’ regarding the difficul-
ties we’ve experienced when dealing 
with infrastructure jobs, where variables 
are so many and out of control for the 
contractors involved, that planning is 
basically the key point to success and 
guarantees a profit. We will be changing 
2 km of a potable water AC pipeline. this 
was meant  to take 160 days, but with  
good planning, we will do it in 45 days. 

what do you see as the 
most important role and/or 
responsibility of the ISTT?

It seems that number one is to update 
the trenchless community about what’s 
new and what has been done worldwide, 
and training is important. training is as 
important at universities as it is for the 
day-today basis operations, and for cer-
tifying labourers and inspectors.

how do industry initiatives such 
as conferences and publications 
help you in promoting trenchless 
technology in your country?

It’s incredible the benefits of these 
activities, how easy is to make people, 

and I mean decision making people, 
understand the relevance of use of trench-
less in tackling the actual challenges in 
huge cities around the world.

what are some of the main 
challenges your country is facing 
with Trenchless Technology and 
how do you think these can be 
overcome?

Brazil, and probably many other third 
World Countries, are dealing with potable 
water supply and sewer collection and 
treatment. the cities grew up for decades 
without these services and now installing 
these pipelines in areas totally urban-
ised is the greatest challenge. Mainly in 
gravity sewer collection pipelines where  
70 per cent of the network has 6 inch 
diameter going deeper, 5 feet or more, 
with lateral connections to be connected 
to these mains. It’s a big challenge really. 

5 minutes with sergio Palazzo
As a part of a new feature, Trenchless International will introduce you to the members of the ISTT 
Executive Sub-Committee. Get to know the great people behind the ISTT. Here we speak to Sergio 
Palazzo from the Brazil Association for Trenchless Technology (ABRATT).

The ESC and Office Holders at the Berlin No-Dig 2011. 

Sergio Palazzo and ABRATT Chairman Paulo 
Dequech.

About Istt/Membership
the Istt is the umbrella organisation for trenchless technologists in over  
30 countries of the world. In 30 countries, groups of trenchless technologists 
have their own national groups that are affiliated, while the remainder are 
registered directly with the Istt. 

trenchless technology covers the repair, maintenance, upgrade and new 
installation of underground utility services using equipment and techniques 
which avoid or considerably reduce the need for excavation. the Istt 
promotes research, training and the more extensive use of trenchless 
technology through publications, co-operation with other NGOs, an annual 
international conference and an interactive website.

trenchless technology is recognised as an environmentally sustainable 
technology and is particularly suited, for use in densely populated urban 
areas by reducing disruption to peoples daily lives, social costs (traffic con-
gestion, damage to road surfaces and buildings, air quality), noise and dust. 
trenchless technologies also have a considerably reduced carbon footprint 
compared to trenching in most situations.
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Contacts and addresses of Affiliated societies

Visit
www.istt.com

for further  
information.

austrian association for Trenchless 
Technology (aaTT)
Osterreichische Vereinigung
fur grabenloses Bauen und 
Instandhalten von Leitungen (OGL)
schubertring 14A–1015 Wien
AUstRIA

Tel: +43 1 513 15 88/26
Fax: +43 1 513 15 88/25

Email: boccioli@oegl.at
www.oegl.at 

Chairman: Ing. Norbert Böhm
Member Secretary: Ute Boccioli
Int. Representative: Ute Boccioli
(boccioli@oegl.at)

Brazil association for Trenchless 
Technology (aBRaTT)
Al. Olga, 422 cj. 126
Barra Funda – CEP 0155-040
sao Paulo - sP
BRAZIL

Tel: +55 (11) 3822 2084
Fax: +55 (11) 3822 2084

Email:  secretaria@abratt.org.br
www.abratt.org.br

Chairman: Paulo Dequech 
Member Secretary: Fábio tesarotto
Int. Representative: sergio Palazzo
(Fax: +55 (11) 3822 2084)

australasian Society for Trenchless 
Technology (aSTT)
18 Frinton Place   
Greenwood
WA 6024
AUstRALIA   

Tel: +61 (0)8 9420 2826
Fax: +61 (0)8 9343 5420 

Email: jeffpace@astt.com.au
www.astt.com.au

Chairman: trevor Gosatti
Member Secretary: Jeff Pace
Int. Representative: Jeff Pace   
(jeffpace@astt.com.au)
     

Bulgarian association for Trenchless 
Technology (BaTT)
Koprinka Lake Village
Kazanlak              
6100
BULGARIA

Tel: +359 2 4901381
Fax: +359 431 63776

Email: info@batt-bg.org
www.batt-bg.org 

Chairman: stefan Zhelyazkov  
Member Secretary: Pavel Gruev

china hong kong Society for Trenchless 
Technology (chkSTT)
10/F Hing Lung Commercial Building
68–74 Bonham strand East
HONG KONG

Fax:  +852 81487764
Email:  info@chkstt.org

www.chkstt.org

Chairman: Jon Boon
(jon.boon@soundprint.com)
Int. Representative and ESC Member:
Derek Choi  (derekchoi@balama.com) 
Society Secretaries: summer Lee
and tony Lau

colombia Institute for Subterranean 
Infrastructure Technologies and 
Techniques (cISTT)
Calle 70 A No. 20-36
Bogotá 
COLOMBIA

Tel: +571 211 05 97
Fax:  +571 210 49 85

Email:  juan.gutierrez@epm.com.co
Chairman: Luis Guillermo Maldonado F.
Int.Representative: 
Juan Carlos Gutierrez M.
Society Secretary: Patricia Gómez B.

 

china Society of Geology – Trenchless 
Technology committee (cSTT)
Room 151, 26 Baiwanzhuang street
Xicheng District, Beijing 100037, P R CHINA

Tel: +86-10-6899 2605
Fax: +86-10-6899 2605

www.cstt.org

Chairman: Wand Da
Executive Vice Chairman: Yan Chunwen,  
(yan64843889@126.com)
Secretary General: Zhu Wenjian,  
(zhwji@cstt.org)
Membership Secretary: Jin Huiying

Ju
ly

 2
01

1 
- T

re
nc

hl
es

s 
In

te
rn

at
io

na
l

60

Is
tt

 e
sC

 P
R

O
FI

Le

61



china Taipei Society for Trenchless 
Technology (cTSTT)
Rom 3150, 3F., No.3, Beiping W. Rd., 
Zhongzheng District,     
taipei
tAIWAN 

Tel: +886 2 2312 0709
Fax: +886 2 2362 1268 

Email: anitawu@mail.water.gov.tw 
Chairman: Liao, tsung-shen
General Secretary: su, Jin-Long
(steven@mail.water.gov.tw)
Membership Secretary: Lin-Min Chiu
(emily570319@hotmail.com)
Int. Representative: Prof. D.H Jlang

czech Society for Trenchless Technology 
(czSTT) 
Bezova 1658/1
147 14 Praha 4
CZECH REPUBLIC

Tel: +420 244 062 722
Fax: +420 244 062 722

Email: office@czstt.cz
www.czstt.cz

Chairman: stanislav Drabek
(czstt@czn.cz)
Member Secretary: Dr Jiri Kubalek
(czstt@czn.cz)
Int. Representative: stanislav Drabek          

Finnish Society for Trenchless Technology 
(FiSTT)
Pl 493 
00101 Helsinki
FINLAND

Tel: +358 10 409 5951
Fax: +358 10 332 6603

Email: mika.nevala@poyry.com
www.fistt.net 

Chairman: Jari Kaukonen
(jari.kaukonen@fcg.fi)
Member Secretary: Mika Nevala
(mika.nevala@poyry.com)

French Society for Trenchless Technology 
(FSTT)
4 rue des Beaumonts
F-94120 Fontenay sous Bois
FRANCE 

Tel: +33 1 53 99 90 20
Fax: +33 1 53 99 90 29

Email: fstt@fstt.org
www.fstt.org

Chairman: Patrice Dupont (President)
Int. Representative: Jean-Marie Joussin
(jeanmarie.joussin@hobas.com)
General Secretary: Christian Legaz
(christian.legaz-avr@wanadoo.fr)
Treasurer: Jérôme Aubry
(jaubry@chantiers-modernes.fr)

German Society for Trenchless 
Technology (GSTT)
Messedamm 22
D-14055 Berlin
GERMANY   

Tel: +49 30 3038 2143
Fax: +49 30 3038 2079

Email:  beyer@gstt.de
www.gstt.de

Chairman: Prof. Dipl-Ing Jens Hoelterhoff 
Member Secretary: Dr Klaus Beyer
Secretary: Dr Klaus Beyer
Int. Representative: Dr Klaus Beyer
No-Dig 2011: Dagmar Eichom

Italian association of Trenchless 
Technology (IaTT)
Via Ruggero Fiore, 41
00136 Rome
ItALY               

Tel: +39 06 39721997
Fax:+39 06 91254325

Email: iatt@iatt.info
www.iatt.it

Chairman: Paolo trombetti
(paolo.trombetti@telecomitalia.it)
Member Secretary: Letizia Rinaldini
(iatt@iatt.it)
Int. Representative: Alessandro Olcese
(2005emanuele@alice.it)
Secretary: Feliciano Esposto
(esposto.feliciano@virgilio.it
 

Iberian Society for Trenchless 
Technology (IbSTT)
C/ Josefa Valcarcel,
8 – 3a PtLA.
28027 Madrid
sPAIN

Tel: +34 91 418 23 44
Fax: +34 91 418 23 41

Email: ibstt@ibstt.org
www.ibstt.org 

Chairman: Alfredo Avello
Member Secretary: Elena Zuniga Alcon
Int. Representative: Alfredo Avello

Japan Society for Trenchless 
Technology (JSTT) 
3rd Nishimura BLDG.
2-11-18  tomioka
Koto-ku
tOKYO 135-0047
JAPAN

Tel: +81 3 5639 9970
Fax: +81 3 5639 9975

Email: office@jstt.jp
www.jstt.jp 

Chairman: Mr taigo Matsui
(office@jstt.jp)
Executive Secretary: Yoshihiko Nojiri
(nojiri@jstt.jp)
Member Secretary: Kyoko Kondo
(kondo@jstt.jp)

Lithuanian association of Trenchless 
Technology (LIaTT)
V.Gerulaicio str. 1
Lt-08200 Vilnius
LItHUANIA

Tel:  +370 5 2622621
Fax:  +370 5 2617507

Email: arturas.abromavicius@sweco.lt
www.lbta.eu 

Chairman: Arturas Abromavicius (President)
Member Secretary: Arturas Abromavicius
Int. Representative: Arturas Abromavicius  
Chairman of Council: Algirdas Budreckas

north american Society for Trenchless 
Technology (naSTT)
1655 North Fort Myer Drive ste 700 
Arlington
Virginia 22209
UsA

Tel: +1 703 351 5252 (Us)
+1 613 424 3036 (Canada)

Fax: +1 613 424 3037
(also Membership)

Email: info@nastt.org
www.nastt.org 

Chairman &
Int. Representative: George Ragula
Vice Chairman: Bob Westphal
Secretary: Ben Cote
Treasurer: Kaleel Rahaim
Executive Director: Mike Willmets
(mwillmets@nastt.org) 
Assistant Executive Director:
Angela Ghosh
(aghosh@nastt.org)

netherlands Society for Trenchless 
Technology (nSTT)
Postbus 483
2700 AL Zoetermeer
tHE NEtHERLANDs

Tel: +31 (0)79 3252265
Fax: +31 (0)79 3252294

Email: info@nstt.nl
www.nstt.nl

Chairman: theo Everaers
(mjceveraers@evenco.nl)
Secretary: Ingrid Meuwissen
(info@nstt.nl)
Int. Representative: Dr. Wout Broere
(w.broere@tudelft.nl)

Polish Foundation for Trenchless 
Technology (PFTT) 
25-001 Kielce 1 skr. Poczt. 1453
POLAND

Tel:  +48 41 3424 450 (600328459)
Email: akulicz@tu.kielce.pl

www.pftt.pl 

Singapore International water week 2011
4–8 July 2011 Singapore
www.siww.com.sg

no-Dig South africa 2011
23–24 august 2011 Pretoria, South africa
www.nodigsouthafrica.com

Trenchless Technologies Symposium -  
acoDaL congress
31 august – 1 September 2011 
Santa Marta, colombia
www.ictis.org

Trenchless technologies for water and 
wastewater industries – hong kong 2011
28 – 29 September 2011
The cityview hotel hong kong
www.chkstt.org

no-Dig Down under 2011
3–6 october 2011 
Brisbane convention and exhibition 
centre, QLD, australia
www.nodigdownunder.com

Icuee 2011 
4–6 october 2011 Louisville, kentucky, uS
www.icuee.com

Trenchless Middle east 2011
10–11 october 2011 Dubai, uae
www.trenchlessmiddleeast.com

Symposium Grabenlos 2011 
18–19 october 2011 Steyr, upper austria

IcPTT 2011
26–29 october 2011 Beijing, china
www.icptt.org

Trenchless asia 2012
21–22 March 2012 Singapore
www.trenchlessasia.com

no-Dig Poland 2012
16–19 april 2012, The uroczysko hotel, 
kielce, Poland
www.nodigpoland.tu.kielce.pl/

no-Dig Live 2012
2–4 october 2012 coventry, uk
www.nodiglive.co.uk

2012 International no-Dig Brazil
12–14 november 2012 Sao Paulo Brazil
www.acquacon.com.br/nodig2012/en

2013 International no-Dig Sydney
1–4 September 2013 Sydney, australia

Upcoming events
Chairman: Andrzej Kuliczkowski
Vice Chairman: Benedykt Lipczynski
Member Secretary: Anna Parka
(parkaa@tu.kielce.pl.)
Int. Representative: Andrzej Kuliczkowski 
Secretary: Agata Zwierzchowska

Russian Society for Trenchless 
Technology (RSTT)
Moscow area, Odintsovskii region,
Marfino, 99, 143025,
RUssIAN FEDERAtION

Tel: +7 (495) 771 71 00
Fax:  +7 (495) 771 71 00

Email:  np-robt@mail.ru, robt@co.ru
www.robt.ru  

Chairman: stanislav Khramenkov
Member Secretary: Elena Gusenkova
Int. Representative: Andrey sinitsyn
 

Southern african Society for Trenchless 
Technology (SaSTT)
PO Box 13048
Clubview
0014
sOUtH AFRICA

Tel: +27 (12) 567 4026
Fax: +27 (12) 567 4026 

Email:  director@sastt.org.za
www.sastt.org.za

Chairman: Andries Lötz
Honorary Director: Joop van Wamelen
Member Secretary: Joop van Wamelen

Scandinavian Society for Trenchless 
Technology (SSTT)
Box 7072
s-174 07 stockholm
sWEDEN

Tel:  +46 8 522 122 90
Fax:  + 46 8 522 122 02

E: lennart.berglund@stockholmvatten.se
www.sstt-skandinavien.com

Chairman: Magnar sekse
(magnar.sekse@bergen.kommune.no)
Vice Chairman: Gerda Hald
(gh@ov.dk)
Secretary (SSTT): Lennart Berglund
(lennart.berglund@stockholmvatten.se)
Member Secretary (Danish):
tina Juul Madsen (tjm@wtc.dk)
Member Secretary (Norweigan):
Odd Lieng (odd.lieng@rorsenter.no)
Member Secretary (Swedish): Kjell Frödin
(kjell@vretmaskin.se)

Singapore Society for Trenchless 
Technology (SgSTT)
80 toh Guan Road East
WaterHub 
sINGAPORE 608575

Tel:  +65 9712 4054
E-Mail: imail@sgstt.org.sg

www.sgstt.org.sg    
Chairman: Dennis Kong
Vice Chairman: Ho Chee Yon
Member Secretary: scot Pearson

Turkish Society for Infrastructure and 
Trenchless Technology
altyapi ve kazisiz Teknolojiler Dernegi 
(akaTeD)
Aksaray Mah. Abdullah Cavus sok. 
No:17/2 Fatih Istanbul
tURKEY

Tel: +90 212 632 8531
Fax: +90 212 530 1510

E-mail: info@akated.com
www.akated.com

Chairman: Yasin torun 
ytorun@akated.com
Vice Chairman: Ahmet Gulec 
agulec@akated.com

ukraine association for Modern 
Trenchless Technology (uaMTT)
9A R.Karmen str.
Odessa 65044
UKRAINE

Tel: (380 482) 356305
Fax: (380 482) 356305

Email: no_dig@blacksea.net.ua
www.no-dig.odessa.ua

Chairman: Victor Prokopchuk
ESC Member: Olga Martynyuk
(Olga_marty@ukr.net)

united kingdom Society for Trenchless 
Technology (ukSTT)
38 Holly Walk
Leamington spa
Warwickshire
CV32 4LY
UK

Tel: +44 (0)1926 330 935
Fax: +44 (0)1926 330 935
Email: admin@ukstt.org.uk

www.ukstt.org.uk
Chairman: Colin tickle
(admin@ukstt.org.uk)
(Tel: 01926 330 935)
Member Secretary: Val Chamberlain
(admin@ukstt.org.uk)
(Tel: 01926 330 935)

event not listed? contact kate Pemberton at kpemberton@gs-press.com.au  
to make sure your event is listed in the next edition.
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October 2011 January 2012 April 2012 July 2012

Regional Focus China North America Europe

Industry Focus Risk Management Environment & sustainability Asset Management
Inspection & Condition 

Assessment

Major Features Pipe Bursting, CIPP HDD, Relining Options Pipe & Conduit Laterals
Microtunnelling & Pipe 

Jacking

utility close-up Electricity & Communications Wastewater Oil & Gas   Water

Technology Utility Location CCtV
Pipe Cleaning 

Robotics
Manholes Resins

Products and 
equipment

Drilling Equipment Vacuum Equipment Drill Bits
Drilling fluids/pumps Mud 

systems

extra 
circulation

ICUEE, Kentucky

No-Dig Down Under 2011, 
Brisbane, Australia

ICPtt 2011

UCt

NAstt No-Dig
Nashville, tennessee

tBA tBA

DeaDLIne 29 July 2011 18 november 2011 16 March 2012 8 June 2012

eDIToRIaL ScheDuLe

I would like to subscribe to Trenchless International:

 Please invoice me

 I have enclosed a cheque/draft for 
 payable to Great Southern Press Pty Ltd

annuaL SuBScRIPTIon: 
A limited number of qualified free subscriptions are available. 
You can use this form to apply obligation free.

Paid subscriptions are also available at the following rate

$US99 (for one year/four issues)

Please either detach this page or make a photocopy and send to:
Great Southern Press Pty Ltd
GPO Box 4967 Melbourne VIC 3001
Phone: +61 3 9248 5100
Fax: +61 3 9602 2708

Email: query@trenchlessinternational.com
Web: www.trenchlessinternational.com

SuBScRIPTIon FoRM

Name:

Job Title:

Company:

Address:

Telephone:

Fax:

Email:
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aDVeRTISeRS’ InDex

ABS Trenchless GmbH 45

Borouge Pte Ltd OBC

HammerHead (ETC) 27

Hanlyma 18

Herrenknecht AG IFC

HOBAS Engineering GmbH 23

Horizontal Technology, Inc 5

Hunting Trenchless 33

Hydrascan 31

KRE Engineering Services Pty Ltd 35

McConnell Dowell 7

Mears Group, Inc. 29

Michels Corp 22

No-Dig Down Under 2011 13

No-Dig Events IBC

Per Aarsleff A/S 3

Prime Horizontal 11

Sekisui SPR Europe GmbH 25

Singapore International Water Week 39

Tracto Technik 19

Trenchless International 
Jobs Online 15
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