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ROOTS – A LONG-TERM MAINTENANCE PROBLEM? 

T he following is based on research undertaken 
by Don Ridgers, Kaj Rolf and Örjan Stål over 

the past decade to highlight some of the why’s and 
wherefores of the problem of root intrusion with a 
view to establishing whether something can be done 
that will assist pipeline engineers in their long-term 
management of the problems root intrusions cause. 
Whilst not a review of the research in total this  
article hopes to highlight some of the interesting 
facts about roots and their behaviour and some of 
the ideas that might help engineers in planning not 
only maintenance programmes but also construction 
and reconstruction projects to minimise long-term 
root problems. 
 
BACKGROUND 
Functional sewage systems and aesthetic tree environments are both essential elements of modern 
urban construction. However, during the greater part of the 20th Century, urban environments were 
designed without regard to how trees and sewage pipes were positioned in relation to each other. 
The penetration of tree roots into sewage pipes has therefore become a problem that is creating an 
ever-increasing financial burden for urban society.  

Even today it appears that the general level of awareness of the conditions for root intrusion into 
sewage systems is often low among planners of both sewage infrastructure and urban green  
environments. There is often a lack of knowledge regarding the limited capacity of sewage pipes to 
withstand tree root intrusion, combined with limited understanding of trees and tree root  
development in urban environments.  

Older types of clay and concrete pipes are generally more susceptible to root intrusion than  
modern pipes, due to the fact that older pipe joints are not completely tight. However, studies on 
root intrusion into modern sewage pipes made from concrete or PVC material have shown that even 
these types of pipe are not impervious to roots and the reasons why roots penetrate into new pipe 
joint types have not yet been fully identified.  

However, much of the research to date does highlight that, to be more effective at preventing root 
intrusion into sewage systems, today’s planners and constructors of urban environments must  
improve their knowledge of each others circumstances and requirements, be aware and have an  
understanding of:  

• Growing site (planting site) conditions and their significance.   
• Variations between tree species in their demands on the growing site.  
• Vulnerable points in the sewage system.  
• Variations between tree species in their capacity to penetrate vulnerable points of  

sewage pipelines such as joints, manholes etc  
• Variations between tree species in root development in the urban environment.   
• Significance of tree placement in relation to the type, depth and placement of  

pipelines.   
The aim of this would be to control the root intrusion problem so that it coincides with the  

economic lifetime of the sewage system, i.e. around 100 years. 
  

ROOTS AND PIPELINE CONFLICT 
Trees need soil, water and the right nutrients to grow and they will naturally develop into soils or 
other spaces, including the wastewater infrastructure, to access them where they can. It is observed 
that this occurs even if the pipes are deemed water-tight. When they share the same piece of ground 
conflict will occur. Of course deteriorated joints, cracks etc offer easy access to a pipeline for tree 
roots, which in turn form the blockage problems. But this does not answer why tree roots gain  
access to pipes which are deemed to be water-tight. However, some of the more recent research may 
be able to answer this to some extent, but this will be covered later. 

The fact that different trees types in varied conditions grow at different speeds can mean that  
either correct or incorrect planting can speed up or slow down the time frame in which the root/pipe 
conflict occurs. This means knowledge of tree species and how they grow is an important planning 
tool where pipes and trees are to share to the same ground space or be in close proximity. 
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Some tree species that prefer moist growing sites and have a high growth rate are suspected of 
having a high ability to penetrate sewage systems in urban environments for instance. However, all 
tree species have the ability to penetrate pipelines and the question is simply one of extent and  
timing. 

  
VULNERABLE PIPES  
A sewage system has many parts, but joints or junctions are where they are often most susceptible to 
root intrusion. There are currently no mechanically jointed (push fit) complete sewage systems that 
are guaranteed to be totally impervious to roots. Tree roots appear to have the ability to force their 
way into all types of mechanical pipe joints currently on the market. Continuous pipelines keep tree 
roots out of the actual pipe length but tree roots can still make their way into junctions with  
manholes, etc.  It has been shown that service connections and manholes are particularly vulnerable 
points for root intrusion into the sewage system. The transitions between different types of pipe  
material, such as PVC and concrete, are also known to be very susceptible points.  

Tree roots do however tend to develop in different ways depending on whether the pipe carries 
sewage or stormwater. For instance, foul sewage pipelines carry a relatively steady stream of water 
and stormwater pipelines have an irregular water flow and can be dry during certain periods of the 
year with low rainfall. Tree roots often grow along the base of stormwater pipes, in the sediments, 
where the moisture conditions are best for the roots. In foul sewers they grow best in the moist air 
space above the flow, those tips that become immersed are generally dead. 

 
HISTORICAL DATA  
Research shows that older types of concrete and clay 
pipe appear to be more susceptible to root intrusion 
than new pipe types. However, it is difficult to  
distinguish the affects of time of exposure, from earlier 
joint designs. Extensive CCTV surveys of UK sewers 
to 1999, showed 12.5% of sewers in clay soils and 
15.1% of sewers in sandy soils had tree roots present 
within the pipes. In nearly all cases, the roots entered 
through the pipe joints. The average age of the sewers 
was about 80 years and spanned a range of 0-120 
years.  

Until the 1960’s the predominant pipe joint type for 
sewer pipes was the tarred yarn and cement mortar 
fillet. In the 1960’s and 1970’s this changed to  
elastomeric seal joint types, initially with natural  
rubber rings. Following concerns about the durability 
of natural rubber later joints had artificial rubbers (EPDM) in configurations designed to make  
jointing easier on site. These were typically of the sliding or lip seal type. 

Throughout this period of development of joints, the dominant criteria were:  
• Ease of jointing on site  
• Leaktightness  
• Biological/chemical durability.  

Studies of root intrusion in modern concrete and PVC soil waste pipes, the most recent in Sweden, 
the UK and Germany, have shown that even these new types of pipe have difficulties in excluding 
tree roots raising questions about the efficiency of modern pipeline resistance to roots. 

Historically pipe manufacturers have produced joints that are expected to be impervious to water 
without any knowledge of tree root development and penetration ability.  Some limited experimental 
work was carried out but these tests were mostly short term (typically one year) and used species 
that may not behave in the same way as those that cause problems in practice.  

For a test to be incorporated in a manufacturing standard, it has to be repeatable and simple to set 
up. Leaktightness is easy and can be directly measured. Biological/chemical durability is harder but 
possible. But there is a significant randomness factor with tree roots that makes it difficult to apply 
directly (sunlight, rainfall, temperature, vigorousness of initial stock etc.) as does the slowness of 
growth.  

Consequently, there is no direct test for root resistance in any of the current pipeline standards. 
Reliance is based upon relevant surrogate criteria, principally leaktightness, contact stresses and 
widths within the joint components. However, research has shown that the current requirement for 
seal pressure in the rubber joints appears to be far too low to prevent future root intrusion. 
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It is therefore essential to improve knowledge of 
the mechanisms controlling tree root intrusion into 
pipe junctions. To this end, the Department of 
Landscape Management and Horticultural  
Technology, Swedish University of Agricultural 
Sciences Alnarp, established a full-scale  
installation consisting of concrete and PVC pipes 
with poplar trees planted directly over pipes.  

Joints were arranged to give a variety of  
circumstances to test, including deliberate damage 
(saw cuts), enhancing joints with tape or mastic,  
trapping objects in the joint ring and perfectly 
made joints. A part full flow of water was pumped 
around the rig for the first few years. The test ran 
from 1993 to 2004 in a specifically designed test 
site with intervening CCTV inspections to  
determine root intrusion status. 

 
RESULTS 
At the end of the test the trees were felled, the pipes were excavated in a way that caused least  
possible disruption to the joints. The joints of the pipes were then numbered and cut out intact, for 
inspection in the laboratory. The roots had penetrated all the original saw cut defects and  
manipulated joints, which was no great surprise, but they had also penetrated some of the perfectly 
made joints.  

For the three perfectly made joints, established for the test on each pipe material, a detailed record 
was made of the clock face reference (12.00 O’clock is top, 6.00 O’clock is bottom) of the point of 
entry through the joint. In general the roots that penetrated the PVC pipe joints were only 0.1-0.3 
mm diameter whereas the roots in the concrete pipe tended to be larger – up to 3 mm.  

The pipe surfaces in the vicinity of the pipe joints were examined very closely for defects such as 
scratches which may have formed a conduit for the root to follow. Fine scratches were found on the 
PVC pipes within the joints roughly parallel with the pipe axis but in no case did these coincide with 
roots. All roots seem to have grown through the perfectly made joints in undamaged locations. Most 
roots appear to have followed the spigot of the pipe but 3 of the 12 roots that penetrated the joints in 
the PVC pipes grew outside the joint gasket, following the collar.  

The location of the roots around the circumference demonstrated that leakage from the pipe could 
not be a factor in the entry of roots. Of the 17 points of penetration only 5 were below the water 
level, so 12 grew in through air. In the CCTV and in some of the joint samples analysed, the fine 
roots could be clearly seen adhering to the pipe surface both inside and outside the joints.  

 
ROOT PENETRATION THEORIES 
Further to this is the thought that roots can 
cause modern joint seals to ‘give’, simply 
by the application of a constant pressure. So 
whilst a modern joint, sealed using  
elastomer products, may be watertight, 
there is potential for the seal to be  
overcome by persistent root attack. This not 
so much because the seal fails only under 
pressure from the root but as much that the 
elastic characteristics of the material are 
exploited by the root.  

It appears this depends much on the tree species in question. Most seals use an elastomer ring that 
fits between pipe ends. When pushed together the seal tends to bend/taper in the direction away 
from which the force is applied. This gives the root the opportunity to establish itself in one position 
and gain a foothold against which to work.  

This is the case because no matter how smooth manufacturers think a pipe surface may be, on the 
scale of roots there is usually enough ‘rough’ surface to hold on to. The creep characteristic of the 
elastomer is then an important factor in the ability of the root to penetrate the joint as a constant 
growth pressure from the root ultimately move the seal aside sufficiently to allow the root tip to 
pass, even if this is over many years. 
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The limited knowledge of the biological mechanisms controlling root development has improved 
with research by Christoph Bennerscheidt and Markus Streckenbach at IKT (Institute for  
Underground Infrastructure) and Ruhr-Universität Bochum in Germany, showing that the roots of 
some tree species, once they have established access to the pipe seal, can develop contact pressures 
of at least 1.23 MPa as they grow and expand. Roots also have the ability to alter their shape by 
thinning down to pass through gaps in immovable restrictions before expanding again. 

One theory suggests that if the joint seal is placed in the reverse direction this presents the root 
with a solid interface (or square approach) against which it cannot gain the necessary foothold. So it 
would not be able to force an entry. 

Ideal joint for future, based on current knowledge has to include: 
• Ease of construction 
• Watertightness 
• Flexibility (as hinge) 
• Chemical durability 
• Biological durability 
• But for root resistance to be part of the design a joint also needs: 
• Small space in outer part of collar 
• Adequate long term contact stress 
• Low creep elastomer 
• Smooth texture joint faces 
• Abrupt external approach angle 

It is also understood that the positioning of a tree adjacent to an existing pipeline is also crucial in 
that, depending on the species the time frame between planting and interaction of the roots with a 
the pipe can be estimated by rate of growth. This in turn means that the distance between tree and 
pipe at planting can be determined to give maximum timescale before the roots meet the pipe. 

 
PLANNING FOR THE FUTURE  
The problem of tree root intrusion into pipes 
can lead to considerable expense ultimately 
for the consumer. Yet, the resistance of new 
sewage pipes to root intrusion is being  
questioned by current research. It is not al-
ways possible to prevent conflicts between 
urban trees and sewage pipes so it is essen-
tial that the different agencies involved  
communicate and cooperate in planning pipe 
installations and tree positioning. Of course, 
this will rely on utility companies knowing 
accurately where their buried services are 
and to what depth they run.  

The task of planners/designers ought to focus more on creating good conditions for trees and  
technical infrastructure, in this instance sewage pipes, so that a conflict of interests occurs as near 
the end of the economic lifetime of the pipe system as possible. For a sewage system, depreciation is 
complete after 100 years of operation and this should also be true for a tree!  

Knowing the point in time at which a tree forces its way into a sewage pipe can be determined by:  
• Tree species present on the site  
• Type of planting site created for the tree  
• Distance between tree and pipeline   
• Types of preventative measures taken to prevent root intrusion  
• Choice of pipe type, pipe material and installation method.  
• Planners/designers can therefore have a significant influence over the time-point for 

root problems by using the following preventative measure 
• Plan to introduce trees where suitable conditions exist or are provided. Otherwise  

refrain!  
• Choose tree species in the knowledge of the specific requirements of the species.  
• Adapt the plant bed to the requirements of the chosen tree species.  
• Employ preventative measures such as root barriers as complementary root prevention.  

NB: Using root barriers alone does not work, think of the flowerpot effect.  
If the planner/designer chooses to make use of these preventative measures root interaction with 

pipes can be minimised for the future.  
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WORKING WITH TRENCHLESS TECHNOLOGIES IN HOT CLIMATES 

S ince the concept of ‘Trenchless’ technology was  
accepted over 30 years ago, with many of the basic 

no-dig technologies dating back much further than that, 
the various applications and product developments have 
occurred in the largely ‘developed’ regions of Europe, 
North America and Japan. Although perhaps not obvious 
at the time, these developments occurred in regions with 
relatively temperate climates, with reasonably moderate 
temperature ranges. This meant that at first, little, if any, 
thought was given to how the systems would react in 
more extreme, less hospitable climates of extreme heat or 
extreme cold. 

Subsequent to the International No-Dig 2007 event in 
Rome in September 2007, organisers noted a significant 
contingent of visitors from the developing countries  
forming the majority of the land mass around the eastern 
and southern rim of the Mediterranean Sea. These  
countries of course experience some very high  
temperature extremes and have large areas under desert  
conditions, even around some of their major urban areas. 
The applicability of trenchless technologies developed for 
use in more temperate climates therefore has to be  
carefully examined and any relevant precautions taken 
before any use can be considered in more extreme  
conditions. 

The following is an overview of some of the  
comments from industry operators and manufacturers that 
have experience in the field covering some, but probably 
not all, of the problems that may be encountered when 
using trenchless system in hot climates and how to deal 
with them. 

 
NEW INSTALLATIONS 
It might seem odd to think that equipment that is largely made of steel would have much problem in 
hot climates - and to some extent this is true. There are, however, some aspects of the use of  
equipment and its application that need to be taken into account to ensure an efficient operation. 

Microtunnelling machines have been operating in the Middle East and North Africa for some 
years now and whilst the general operation is unaffected by the hot climate, with the machine  
operating underground for most of the time, there are some other aspects of running the machines 
that are effected. 

In the dry and hot weather there is often a requirement to have a larger cooling capacity on any 
running engines and extra water cooling for hydraulic systems which often work inside steel  
enclosures on the surface which soak up the heat. The machine control units need to be  
air-conditioned to protect not only the sensitive electronics within the control panels etc but also the 
operator who has to sit in the control cabin to work the machine. 

On the boring equipment itself, when not actually in the ground, standing idle in hot, often humid, 
conditions (for example in SE Asia) can accelerate the breakdown of rubber seals, insulation on 
cables and internal wiring as well as encouraging mould growth in cabinets and inside machines. 
Also seals between machine sections ca be affected in that expansion can make it difficult to  
assemble the machine correctly as the seals become loose. One suggestion was to store the seals in 
an air conditioned environment before use. 

A particular aspect of pipe jacking which needs to be considered is the guidance technology. As 
with all sensitive electronic equipment, sand and salt will be a problem, so keeping the system free 
from dust etc is vital. The additional problem in hot climates for particularly laser guidance systems 
is ‘heat haze’. Where the shaft is at one temperature and the drive tunnel at another, the temperature 
difference can cause the line of a laser to ‘bend’. One comment, from a guidance system specialist, 
was that in some parts of the Middle East planning tunnel drive lengths using such systems depends 
as much on the time of year as the ground conditions. In the cooler winter months planning can  
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allow for significantly longer drives 
than those for summer months simply 
because the ‘heat haze’ effect has 
such a dramatically different effect. 

For impact hammers, even though 
relatively simple devices, heat can 
damage seals and can cause hoses and 
other equipment with rubber parts to 
deterioration. 

Horizontal directional drilling 
(HDD) is very dependent on the skill 
and concentration of the operators. 
With temperatures potentially hitting 
anything up to 50oC in some of the 
hotter countries, consideration should 
be given to using equipment that has 
air-conditioned cabs for operator  
protection or to use of night working 
to avoid the heat of the day. The latter 
is probably preferred by tracker  
operators as it is they, more often than 
not, who will be exposed to the  
conditions more than the machine 
operator. Whilst most operators are probably local, they have a culture and work ethic which avoids 
the worst of the day and they cannot be expected to work in the heat extremes during the middle of 
the day. From what may seem a simplistic view point, operators should be warned that, even if they 
themselves take shelter from the sun, the machines left out in the same sun will heat up  
considerably, so care should be taken when touching exposed metal surfaces. Availability of  
drinking water is also vital in such conditions. There is also potential for heat fatigue/exhaustion or 
even, in extreme cases, heat stroke. So, for operators, safety first should always be the key  
consideration, a factor which applies across all the installation and renovation methods discussed 
here. 

As to HDD machines themselves, manufacturers usually work closely with their engine suppliers 
where equipment is to be use in hotter climates to ensure that the cooling systems have sufficient 
capacity to cope. In many cases the cooling systems have been in effect over-designed so that hotter 
climates can be handled and, if necessary, external cooling packages can also be added. 

Looking at the guidance systems, most tracker sondes or beacons are designed to operate at quite 
high temperatures anyway (up to around 80oC) so there should be little if any problem here.  
However, in hot climates there is the potential for a sonde housing to melt, if left unattended in  
direct sun at temperature over 40oC. So care should be taken to protect plastic encased equipment. 
Similarly for the receiving antennae they should be shaded even though the workings of the  
electronics should not be heat dependent. 

When planning the drilling fluid aspect of works, generally drilling muds themselves are not a 
problem, although the availability of water might be. Moving drilling fluids can be problematical 
because if a fluid gets really hot there is the potential for it to effect fluid pumps and liners so that 
the operating life of the equipment may be compromised, requiring more pump servicing in hotter 
temperatures as wear increases. 

Hydraulic system hoses etc should also be selected carefully to manage high ambient  
temperatures, and air filtration systems need to be able to handle dry and often very dusty  
atmospheres etc. Overall it comes down to knowing the machines limits, regular servicing, and  
frequent checks to ensure its operational life and productivity does not fall through lack of care. 

Care must also be taken in dealing with the product pipe being installed. According to pipe  
manufacturers questioned,  the material making up a plastic is unlikely to deform simply by sitting 
in high temperatures, but like all materials it will expand in the heat, so changing its length 
(depending on the initial length laid out) and diameter slightly  and therefore its tensile properties. 
This could mean that under certain conditions the total pullback tonnage that a product pipe can 
handle during the pull-in process may actually be less than estimated. This should be taken into  
account during such an operation. In terms of machine capability, it was also mentioned that in hot 
climates the speed of the pipe pull back (e.g. HDD Projects) is decreased as the power of the  
hydraulic drive motors is reduced by higher temperatures. 
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HDD has various aspects of the operations systems that 
have to be protected not least the work force. Shown 
here is HDD boring on the Palm Island development, 
Dubai. (Picture courtesy of Al Naboodah Engineering 
LLC and Vermeer Manufacturing) 
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Another, possibly less obvious, characteristic of product pipe, particularly plastic pipe, is that it 
takes time to cool down. If a pipe is standing in hot conditions and it is pulled into the ground whilst 
still hot, it may not have a problem during the pull-in but it should not be connected to any other 
pipe before it has been given time to cool and settle. Plastic pipe can take a long time to cool once 
heated up and if a newly installed pipe were to be connect at both ends too soon after installation 
this could leave it subject to increased stresses when, as it cools, it shrinks in both length and  
diameter. This will place pressure on connection systems and within the structure of the pipe itself 
and, depending on the original length and the wall thickness, this could have a significant impact on 
its future performance and life expectancy. So pipe should not be connected in a way that secures it 
at both ends until it has time to cool effectively. 

 
RENOVATION SYSTEMS 
Whilst there are areas of concern with 
applications for trenchless techniques 
in the new installation sector, one of 
the more obvious areas where hot 
temperatures could be a problem is 
the renovation sector, particularly in 
relation to resin or cement based  
lining systems. 

Originally, some CIPP was  
developed as an ambient curing  
system. Some variants within the  
current family of systems still are, 
such as short length repairs and for 
connecting laterals etc. In these  
systems the resin needs to be  
protected from heat, normally by  
refrigerated or chilled storage and by 
not keeping the mixed resin above 
ground or in direct sunlight for any 
longer than is necessary to insert the 
liner within the host pipe before the 
onset of curing. Where the wet-out 
and installation are done onsite, the 
use of a tent to cover the wet-out area 
and, in extreme cases, the use of  
temporary air conditioners to cool the enclosed area may be necessary.  Because temperature is such 
a dominant consideration thorough planning of the handling of the resin from storage, unmixed, 
through the mixing stage and into the ground can pay dividends. If the unmixed resin can be  
delivered cold from storage then the difficulties of keeping temperatures down at the work site can 
be reduced. 

Some resins, such as epoxies, are particularly heat sensitive. Once resin and hardener are mixed 
the chemical reaction is exothermic and curing initiates even at subzero temperatures. Even the  
energy of mixing can promote the setting reaction and it is particularly difficult to extract this heat 
and control the cure of thicker liner sections. 

For polyester based systems it did not take the developers long to recognise this problem and to 
modify inhibitor, accelerator and catalyst usage to control the onset and rate of curing. This led to 
the step cure regimes common in the traditional hot water curing and the steam/air mixtures used in 
improved processes today. 

If air inversion is being used, hot air could cause early curing, so cooling the air as it exits from the 
compressor might be considered to prevent this. 

Another aspect that should be considered is that higher general temperatures may encourage resin 
drain down which softens any plastic foil coatings in the liner make-up, making them more difficult 
to handle and more prone to damage. UV light cured systems, when properly managed, are inde-
pendent of the ambient temperatures experienced in hot climates. But (isn’t there always a but?), 
UV systems can also have problems in hot climates (such as drain down). So it is probably best to 
protect all such liners from both heat and of course light exposure. 

Hot climates are often arid, therefore process water, which may be abundant in the developed 
countries with cooler climates and where many of the rehabilitation processes have been developed, 
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Given the nature of most resin-based CIPP pipeline 
renovation systems, protection of the liners prior to  
installation in hot climates is a must. Other renovation 
types also have various aspects of handling and  
installation that could be affected by high temperatures. 
Shown here is an Insituform liner installation near 
Phoenix, Arizona, USA.  
(Picture courtesy of Insituform Technologies Inc) 
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may be in short supply in locations such as the Middle East and India. This can impact on pipe 
cleaning and other processes which use water for inversion or reversion of liners. CIPP in India, for 
example can be a painfully slow process where inversion water is often delivered by tanker, so 
lengthening the installation time. This in turn can compromise the resin pot life which is already 
under pressure due to high temperatures. 

Looking at other liner types, cement mortar and grouting processes may be subject to premature 
cure and changes in flow properties in hot climates, with all the various impacts this might have on 
process parameters and final product. Cement products may also suffer from surface crazing and 
cracking. Cement and polymer mortars used for making good pipe ends can also experience similar 
problems. 

GRP pipe and thermoplastic pipes can also have problems, particularly in larger diameters. In 
similar fashion to the problems experienced when using plastic pipes for HDD installations, flexural 
modulus and other physical properties can be reduced by exposure to elevated temperatures and any 
natural tendency to deflect under the pipes own weight may be accelerated, although as mentioned 
previously this could be a limited effect. 

Pipe exposed to sunlight (particularly black PE) may lose stiffness and shape and be more prone to 
handling damage and during lining applications may become difficult to insert in some close fit  
lining situations. Loss of structural strength may also be a problem in winching in a fold & form 
pipe where longer lengths may require higher pull-in forces or may buckle if subjected to too high a 
push force if this is the installation method. Again as previously mentioned, plastic pipe may be 
subject to significant expansion and contraction with temperature variation, so an inserted pipe cut 
flush with the host can potentially shrink back into the host pipe. Expansion and contraction in hot 
climates can also affect the fit of end seals. Again looking at the plus side, reversion of deformed 
pipe liners can be easier in hot climates. This can be an advantage perhaps for fold and form  
methods but conversely it could be detrimental to ‘swage’ deformed systems which might revert too 
quickly. 

To try to counter many of these problems, particularly in relation to CIPP linings, systems  
manufacturers have put a great deal of effort and investment into developing special resins for hot 
climates to create better working/installation times as well as having limited detrimental effects due 
to humidity. In many cases the methodology employed is designed around inversion systems which 
make allowances for the use of ambient and heat/steam cure regimes. 

Some liners and patch materials and resins have been developed that will store at higher ambient 
temperatures and so are not effected by heat. Others have a higher chemical resistance designed to 
cater for the fact that some common corrosive effluents and H2S, for example, react more  
aggressively in higher temperatures. 

As previously mentioned several resin compositions are formulated so that their viscosity will not 
reduce too much with heat. These resins are still able to impregnate liners effectively but will not 
drain down from the liner matrix during transport or installation. 

The ancillary equipment needed to support lining operations has also been adapted to cope with 
high temperatures. Many systems have been adapted to operate in temperatures of up to 50oC  
including inflatable packers and CCTV camera systems which take account of high humidity  
locations to keep the operator’s view clear. 

Training programmes have also been specially adapted to take account of operations in excessive 
heat situations to ensure that all operatives are aware of the difficulties that might be encountered. 
On a more personal level most installation trucks and transport equipment are fitted with  
air-conditioning for better operator comfort. 

In summary,  whilst there are many more potential problems, difficulties and application  
approaches to using trenchless technology in hot climates in comparison to temperate areas, there 
are solutions and the right approach and correct adaptation of the systems in question, will always 
enable the technologies to be used effectively whatever the conditions. Installers and operators just 
need to be aware of what they might encounter, utilise the right equipment and techniques and  
proceed safely according to the situation in which they find themselves, including the right  
protective clothing against dust, wind and sunburn and in remote locations adequate cover and 
drinking water. Some companies have said that they actually find it harder to work in extreme cold 
conditions – but that is the subject area that will likely be covered more fully at the International  
No-Dig 2008 event in Moscow, Russia. 
ISTT, which commissioned this article, would like to thank the following for their invaluable input 
into this article: Al Naboodah Engineering LLC, Ditch Witch; Herrenknecht; Insituform  
Technologies; Jason Consultants; Trelleborg-epros International; Vermeer Manufacturing,  
Uponor, VMT and Wirth. 
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OBITUARY – COL. JON SUTRO 

I t is with great sadness that Trenchless Works has heard 
that Colonel Jon Sutro, former Executive Secretary of 

ISTT, died peacefully on 5 December 2007. 
For readers new to the trenchless industry, this name 

may be unfamiliar. But, for those who have been involved 
with the industry throughout the early years following the 
formation of ISTT in 1986, Jon’s name will be well 
known and fondly remembered. 

Born in 1929, in Hastings, New Zealand, Jon spent most 
of his working life in the British Army initially with the 
4th Hussars and later with the Queens Royal Irish  
Hussars. His duties led him to see service in Malaysia 
during the ‘Emergency’ just after World War II. He was 
awarded the Military Cross for bravery during an ambush 
in 1948. After leaving the regiment in 1984 Jon worked 
for the Ministry of Defence in the Protocol Office. During 
this period he was awarded the OBE. He retired from the 
Service in 1984 at the age of 55 with the rank of Colonel. 

Subsequent to leaving the Service, Jon was appointed Executive Secretary of the ISTT on  
10 October 1988. Jon was instrumental in the work which was needed to continue the formation of 
the Society on a sound administrative and financial basis and he managed the rapid expansion of the 
membership which reached 2,200 by 1990. He then administered the process of handing back the 
day-to-day administration of these members, which had been centralised in London, to their newly 
formed National Societies which transformed the ISTT into the global organisation we see today, 
with some 21 Affiliated National Societies and nearly 3,000 members. 

Jon was the ideal man for the task. He had enormous integrity and was respected for the caring 
and considerate way in which he dealt with the members from the many different nationalities and 
cultures covered by the Society. He was a man of his word, giving freely of his time and support, so 
that he played a significant role in the negotiations with various National and International bodies 
and individuals that led to the formation of 16 National Societies during his term of office. He also 
had a major role in establishing the International No-Dig as the main global event each year for 
trenchless technologists. It was on this sound foundation that the ISTT has been able to increase in 
size and to cope with the significant changes in business practices and communications which have 
occurred since the start of this millennium. In the history civil engineering and the growth of  
trenchless technology as a discipline in its own right, the contribution which Jon made to this 
growth is very significant. 

Jon finally retired to his home in Buckinghamshire in June 1998 to continue his love of the  
countryside and field sports which he continued to enjoy right up to his peaceful death. 

According to sources at ISTT, tributes have been received from all over the world and  
condolences are offered to Jane, Jon’s wife of 51 years, and to his family. 

 
 

DITCH WITCH WEBSITE UPDATE 

T he Ditch Witch® organisation has announced the launch of its new and improved website: 
www.ditchwitch.com. The company has incorporated the latest in interactivity and design  

elements to bring the user an informative and truly interactive experience.  
The new DitchWitch.com features interactive walk-arounds of the company’s new 

Ditch Witch Zahn™ family of equipment, an innovative tool that allows the user to configure a unit 
to his specifications and see the key features and details of its assembly. The site also includes  
detailed equipment specifications, easier navigation to match up compatible machines and  
attachments, as well as extensive photography of all products. 

 
 

DELFT AND WL/DELFT HYDRAULICS JOINING FORCES 
GeoDelft and WL/Delft Hydraulics, the Subsurface and Groundwater unit of TNO and parts of 
Rijkswaterstaat in The Netherlands have announced that they will be joining forces as of 1 January 
2008, to form a new independent institute for delta technology, Deltares. For more information visit: 
www.deltares.nl 
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Colonel Jon Sutro OBE, MC, 1929 
to 2007. 
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GEOSPATIAL ACQUIRED BY KAYENTA KREATIONS 

G eospatial Mapping Systems, Inc. a privately-owned infrastructure technology company  
specialising in the mapping and management of underground pipeline systems has entered into 

a Letter of Intent to be acquired by Kayenta Kreations, Inc. 
The proposed transaction is subject to certain conditions and will involve a change in stockholder 

control of the Company, change of management, change of corporate name, change of corporate 
headquarters and other significant matters. The proposed acquisition is expected to involve a 2.8 to 
1 forward stock split of the currently outstanding shares of common stock of Kayenta. Subject to the 
conditions precedent the transaction is proposed to be completed on or about 14 January, 2008. 

Geospatial Mapping Systems, Inc. utilises proprietary technologies to safely, accurately and  
economically locate, map and assess the location and condition of all types and sizes of underground 
pipelines for the municipal, energy, and industrial sectors.  Under exclusive license to Reduct NV of 
Belgium, Geospatial utilises the DuctRunner Smart Probe Pipeline Mapping Technology to  
economically and accurately map underground water, sewer, energy (oil & gas), electrical and  
communication pipelines and conduits. Utilising proprietary software, this critical pipeline location 
data is integrated into GIS (Geographic Information System) data bases which enable  
municipalities, utilities, energy companies and industrial pipeline operators to better manage their 
underground pipeline assets. For more information, visit the Company’s web site at 
www.geospatialcorporation.com 

 
 

NEW FUTURE BECKONS FOR ADVANTICA 

A dvantica recently announce that the company was acquired by Germanischer Lloyd, a German 
engineering consultancy based in Hamburg. 

 Brian Gunn, CEO, Advantica commented: “The successful completion of this deal represents a 
truly excellent outcome for both Advantica and Germanischer Lloyd. We are excited about the  
opportunities this presents the company, its staff, clients and suppliers worldwide.” 

 All staff currently employed by Advantica will remain with the business and Germanischer Lloyd 
has invited the management team to remain in place. It continues to be ‘business as usual’. 

 Whilst the roots of Germanischer Lloyd’s business lay in the maritime sector, its rapidly growing 
Industrial Services business provides technical offerings in the areas of examination, certification 
and engineering consultancy. These focus mainly on oil and gas installations and wind energy but 
also on system certification and materials and failure analysis. 

 Advantica provides a wide range of valuable skills, adjunct market opportunities and  
complementary offerings to enable faster growth of this business across a wider market.  Similarly, 
Germanischer Lloyd’s established presence in continental Europe, the Middle East and the Far East 
provide a substantial catalyst for the development of Advantica’s offerings in these regions. 

 ”The acquisition of Advantica will considerably extend our service portfolio as a full-line  
provider for the lifecycle of oil and gas installations,” said Lutz Wittenberg, Managing Director  
Germanischer Lloyd Industrial Services. 

 
 

SAFETY BULLETIN FROM NATIONAL GRID — October 2007 
‘NO DIG ROOT CLEARANCE TECHNIQUES FOR DRAINS AND SEWERS’ 

A n explosion occurred at a UK domestic property 
resulting in burn injuries to two members of the 

public. Investigations established that the explosion 
happened a number of hours after a 3rd party drainage 
contractor had attended site to clear a blocked sewer. 
The contractor had completed a camera survey of the 
blockage ahead of deploying a ‘No Dig’ clearance  
technique to remove what were perceived to be roots 
within the drain. The contractor was unaware that the 
drain had been ‘moled’ through during a gas service 
installation (as shown right) approximately 18 years 
previously and that part of the root blockage was  
actually a 20 mm diameter polyethylene low-pressure gas service. The clearance work proceeded 
using a ‘Root Cutter’ (of the type shown overleaf) at which point the contractors unwittingly  
severed and removed the section of the gas service pipe that was passing through the drain. The  
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resulting gas escape passed through the drainage system 
and entered the property. The gas inside the building was 
ignited resulting in an explosion, significant property 
damage and injuries to two members of the public. 

The investigation identified a number of lessons to be 
learnt from the event and these have been communicated 
to staff and operatives. In addition, a number of the points 
are thought to be relevant to contractors undertaking root  
removal activities of this nature and include: 

• Be aware that gas pipes and other ‘moled’ 
utility services may encroach on drains.  
Consider the possibility that utilities plant may be causing the blockage. 

• Use water jets to clean the drain and the blockage prior to doing the camera survey to 
improve the chances of visually identifying any pipes/cables that may be present. 

• At all stages of the clearance work be alert to any indications that plant may have been 
damaged e.g. loss of gas, electric or water supply to any nearby properties, a smell of 
gas, evidence of clear water in the system, sounds of electric arcing, evidence of pipe 
or cable fragments when the clearance work is complete, etc. 

• Be aware of the tool operating in an unexpected manner i.e. not consistent with root 
cutting 

• If you suspect that there is a gas/water pipe or electric cable in the drain do not use the 
cutter. Excavate to expose the plant and call for assistance from the relevant utility. If 
the exposed pipe is yellow contact the gas emergency service; if the pipe is blue or 
constructed of copper contact your local water authority; and if it is a black or red  
cable then contact the local electricity network operator. 
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U MOLE LINKS WITH ROBBINS TO EXPAND SMALL BORE/HARD 
GROUND PRODUCT RANGE 

A s part of its on-going drive to provide  
customers across Europe with the best,  

currently available range of trenchless  
installation, replacement and systems support 
equipment, U Mole Ltd of Gt. Gransden,  
Cambridgeshire, UK has recently announced a 
significant new trans-Atlantic tie up that will 
bring a major new expansion to its product 
range. The company has recently been appointed 
as the representative for The Robbins Company 
in respect of the Robbins SBU (Small Boring 
Unit) product line, including provision of all 
spares and consumables within the SBU range.  
U Mole will also be able to provide local  
engineering support if required. 

The territory across which U Mole will act in 
this capacity includes: France, Belgium, Holland, 
Denmark, Sweden, Norway, UK and Eire.  

 
THE SBU RANGE 
Currently the Robbins SBU range comprises four distinct product types which include the Robbins 
Small Boring Units (SBU-A), the Robbins Motorised Small Boring Units (SBU-M), the Robbins 
Rockhead (SBU-RH) and the Robbins Auger Boring Machines (SBU-ABM). 

Robbins Small Boring Unit (SBU-A): The Small Boring Unit (SBU-A) is a proven solution for 
medium to hard rock utility installations up to 150 m in length. The SBU-A can be used with any 
conventional auger boring machine (ABM) from 0.6 to 1.8 m diameter and utilises a full-face auger 
for spoils removal. For excavation, the SBU-A is welded to the lead casing. An ABM provides both 
torque and forward thrust to the cutting head. In hard rock, the circular cutterhead is fitted with disc 
cutters, while in mixed ground a combination of ripper teeth, drag, bits, and disc cutters are used.  

Robbins Motorised Small Boring Unit (SBU-M): The Motorised SBU is the optimal choice for 
utility installations over 150 m or for crossings with specific line and grade requirements. The  
SBU-M is a manned-entry, hard rock boring machine for use with a standard Auger Boring Machine 
(ABM) or a pipe jacking unit. The SBU-M uses disc cutters to excavate rock, while a small invert 
auger removes spoils from the face. Like the SBU-A, the SBU-M is welded to the lead casing prior 
to excavation. An in-shield motor provides torque to the drive train, whilst forward thrust is derived 
through the casing. The machine has the ability to excavate rock from 25 to over 175 MPa UCS. It 
is available in diameters from 1.2 to 2.0 m. 

Robbins Rockhead (SBU-RH): The Robbins Rockhead is ideal on longer utility installations 
(over 300 m) where line and grade are critical. The Rockhead is available in Double Shield (SBU-
RHDS) or Single Shield (SBU-RHSS) models. The Double Shield Rockhead is self-propelled using 
a gripper system. The Single Shield Rockhead must be used in conjunction with a pipe-jacking  
system or primary liner erected in the tailshield. Muck can be removed using a small invert auger or 
muck cars. The Robbins Rockhead excavates rock with UCS from 25 to over 175 MPa. It is  
available in diameters from 1.4 m to 2.0 m. 

Robbins Auger Boring Machine (SBU-ABM): The SBU-ABM is used to bore horizontally 
through soil or rock with a cutting head and auger. The SBU-ABM is capable of excavating soil, 
sand, clay, cobble, glacial till, soft shale, and some sandstone. Both the SBU-A and the SBU-M are 
the ideal attachments to be used with the Robbins SBU-ABM in hard rock and mixed ground. The 
unit is available for diameters from 0.9 m to 2.0 m. 

Commenting on the new representation agreement Russell Fairhurst, Managing Director of  
U Mole Ltd said: “This is a significant agreement for us and takes the company into a whole new  
product area. Our philosophy has always been to bring the best equipment on the market to our  
customers and the tie up with The Robbins Company allows us to do just that for the small rock 
bore sector.”  

For the Robbins Company, Paul Nicholas, SBU Division General Manager, said: “Robbins is 
looking to increase its worldwide marketplace and we feel U Mole is in a great position to help us 
do this. We look forward to a long and fruitful partnership.” Website: www.umole.co.uk 
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Russell Fairhurst, Managing Director of U 
Mole Ltd and SBU Division General  
Manager, Paul Nicholas for The Robbins 
Company celebrate the new representation  
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UV LINING AIDES MAJOR POWER STATION RENOVATION WORKS 

A ES Kilroot Power Station (KPS), 
near Carrickfergus, some 12 miles 

northeast of Belfast, is an oil and coal 
burning power station that produces 
around one third of Northern Ireland’s 
electricity. Being such an important power 
generator for the area, however, the  
current facility must be kept at its best 
efficiency and operational performance at 
all times.  

As part of the ongoing maintenance 
work to ensure this performance is 
achieved, a CCTV survey of the existing 
420 mm diameter, steel, sea water  
pipelines which have been in use for over 
30 years was undertaken.  

The survey showed signs of severe encrustation and corrosion, with, in places, up to 30% of the 
pipe cross section being obstructed. Corrosion had also removed a length of approximately 7.0 m in 
the invert of one pipe and there were also numerous small holes throughout the length of the pipes 
which allowed the ingress of water in the form of jets and seepage. 

The power station owners, Applied Energy Services (AES) Kilroot Ltd, and the Kilroot Power 
Station maintenance department management decided the best option to aide the renovation of the 
pipeline was relining due to parts of the pipeline running beneath surface obstacles. One of the  
pipelines to be renovated, of 27 m length and 3.5 m depth, ran under a twin rail track. The other 
pipeline section to be lined was 65 m long and at a depth of 3.0 m, which ran under the main Power 
Station buildings. 

 
THE RIGHT LINING OPTION 
DYNOROD (N.I), based in Belfast and under the management of Radenko Danilovic (DYNOROD 
N.I  Business Development Manager), was approached by AES (Kilroot Ltd) to complete the lining 
work. 

After careful consideration of the lining options, taking into account the site conditions, ultimate 
operational requirements and the time scale involved, it was decided that lining would be completed 
using a UV light cured liner system. The project brief/specification from KPS stated that the liner 
should be capable of withstanding a temperature range of between 40oC to 90oC. 

With this in mind it was decided to install the liners required using a Prokasro-manufactured UV 
lining system in association with Saertex liners. This was because Saertex UV liners are factory 
produced and therefore quality can be guaranteed, both from the factory and the onsite process. The 
use of UV curing also meant that, should unforeseen circumstances arise, it would not bring with it 
potential problems that can occur using hot water or ambient cur resin systems, which might cure 
prematurely in the pipe in such circumstances. In the UK the Prokasro UV cure lining equipment 
and the Saertex liners are supported by engineering consultant CJ Kelly Associates Ltd of  
Peterborough, which has some 9 years experience covering all forms of lining technology in the 
pipeline renovation sector. 

INSTALLATION WORKS 
During a two week preparation  
programme on the pipes being renovated, 
prior to relining, weather conditions were 
good, as were the ground conditions, with 
little or no infiltration of ground water 
into the pipes or manholes. The initial 
work to prepare the pipe for lining  
comprised removing obstructions,  
encrustations and corrosion using  
proprietary methods. Some initially  
unforeseen work was however added to 
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Kilroot Power Station.  

Preparations for lining at Kilroot power 
station. 
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the workload which included insertion of some local 
epoxy patch liners to stop ingress of water through the 
pipes deteriorated walls to enable full lining to take 
place. Other water ingress problems were also  
encountered during the early stages of the lining works 
and this subsequently led to further works being added 
to the contract to seal 
the manholes with 
polyurethane resins 
to stop water ingress 
in order to ensure the 
system was sealed 
a g a i n s t  f u t u r e  
inflows prior to the 
lining installations. 
As part of the lining  
preparations, some 
1.5 m3 of benching 
and steel pipe work 
also had to be cut and removed under confined space working conditions to enable the reline to take 
place. The benching and manhole works were made good after reline operation was completed. 

Despite good weather for the preparation works, on commencing the lining work in early October 
2007 weather conditions were very bad with some 30 mm of rain falling in the first 3 hours on site. 
This meant that water poured in through the walls of the manholes and the 420 mm diameter blow 
down pipelines. Work had to be abandoned that day.  

The next day water was still flowing into the system even though there had been no further rain, 
and later that day KPS informed the contractor that a 150 mm diameter water main had burst on the 
site which was likely to be contributing significantly to the water ingress problem, so again work 
was stopped. This was when it was decided to seal the pipes and manholes with additional patch 
liners in the pipes and resin sealing at the manholes. Once this sealing was competed any further 
water ingress into the system was manageable using 50 mm diameter sludge pumps on site. 

For the power station application it was decided that a Saertex liner of 6 mm wall thickness would 
be suitable for the operational temperature requirement of the pipeline and two individual lengths of 
420 mm diameter liner for the 27 m long and 65 m long installations were prepared delivered  
separately. 

Preparation works started at the site on 28 September 2007, with installation of the first liner  
starting on 3 October. All liner installations were completed by 6 October including the refitting of 
the 420 mm diameter, 45o bends into manhole and re-benching work.  

 
UV LINING 
The UV Lining system utilised by Dyno-Rod at the Kilroot Power Station is installed using a very 
specific technique. First the pipe to be lined is fully prepared and cleaned. A protective foil is then 
run through the pipe. This prevents damage to the liner fabric as it is winched through the host pipe. 

The Saertex factory-prepared and impregnated liner is then pulled through the host pipe over the 
whole lining length using a winch cable. During the manufacture of the liner a small pulling rope is 
inserted into it. This small rope is used during the pre curing set up to pull the Prokasro UV light 
train into position inside the uncured liner from the front end. The rear end of the UV light train is 
connected to the control vehicle via a cable which not only provides the control connections but also 
the motive power to move the light train through the liner during the curing process. The end seals 
are then made good to ensure the system is airtight. The liner is then fully inflated with compressed 
air to ensure a tight fit against the inner wall of the host pipe whilst the cure takes place.  

Once all is in place, the UV lamps are turned on and allowed to come up to temperature, so  
starting to cure the liner. The UV light train is then pulled through the inflated liner using the control 
cable. The speed of advance of the light train along the liner determines the exposure time of the UV 
sensitive resin to the light source and so the curing time. All the light train operations and speed of 
advance are controlled from a specially designed control cabin within the support truck of the  
system and can be operated by one person.  

Once the light train has passed completely along the liner length and the curing has been done the 
UV lamps are turned off and allowed to cool. The liner ends are then opened and the UV light train 
is removed. A protective inner foil in the Saertex liner, used in the curing process to protect the liner 
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The cooling water pipeline 
prior to cleaning showing the 
type of encrustation and  
corrosion being encountered 
(above) and (left) the cooling 
water pipe after lining. 
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during the light train pull through, is then removed. The 
liner is now ready for use. It is at this stage that any lateral 
connections are remade using a remote controlled robot, 
which can also be controlled from the support truck. The 
newly lined pipe is ready to be re-commissioned into active 
service. 

Commenting on the project Radenko Danilovic of  
Dyno-Rod (Northern Ireland) said: “Whilst at first the  
project looked reasonably straight-forward with just two 
linings needing to be done, the Power Station had been 
shut down for approximately 3 weeks and was under going 
a major maintenance overhaul, so the cooling water pipes 
were only available to work on between 17 September and 6 October. The Station was due to start 
the firing up process the following week with all contractors permits to work being cancelled on 7 
October. As a result of this, other contractors needed access to the area in which we were working. 
This hindered our work method and the available timescale. Ultimately, this other work and the  
extra sealing works that had to be completed before lining could take place meant that, to meet our 

goal, our crews had to work longer on a daily basis, 
as well as working an extra 2 days. But we  
managed it very well!” 

For the client Alan McGuigan, Mechanical  
Support Engineer with AES Kilroot Ltd said: “This 
was the first time that we have used this lining 
technology at the plant but the excavation and  
installation of new pipe would not have been  
possible, given the time and physical constraints  
imposed and we felt that this was a cost effective 
alternative. The whole project went very well; it 
was evident that Dyno-Rod’s attention to detail and 
preparation was key to achieving a successful  
installation. We can already see other applications 
within the plant for this technology. 
For CJ Kelly Associates Ltd, John Kelly, managing 

director commented: “Many people in the water and drainage industry seem to think that lining is 
something only for the foul and storm water sectors. The Kilroot Power Station project has shown 
just how useful the right liner can be in more industrialised situations. The increase in interest for 
UV lining technology, particularly over the past year, has been very encouraging and we feel that 
2007 could mark a major turning point in the development of this technology within the UK  
renovation sector. UV lining offers not only quick, easy installations but also improved environ-
mental standards, with reduced styrene emissions, and even less disruption to traffic in the wider 
world as well as in ongoing site operations in situations such as those found at Kilroot. This is likely 
to be the first of many UV installations to be undertaken by Dyno-Rod throughout the UK over the 
coming months and we at CJ Kelly see the adoption of the process by Dyno-Rod as a major step 
forward both for the UV system itself and potentially for many of Dyno-Rod’s broad range of clien-
tele.” Website: www.cjkelly.com 
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The control console onboard the UV lining 
truck. 

Lining work is underway. 
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NEW MUD PUMP FROM AMERICAN AUGERS 

T he ability to add a high volume of mud supply to 
any size of directional drill has become a reality, as 

American Augers introduces the P-500/G2 into its  
product portfolio. 

The P-500/G2 is a skid mounted, self-powered, stand 
alone mud pump that is the designed for use with mud 
motors, large reamers, or whenever more mud volume is 
needed down hole on HDD bores. Standard features  
include a Caterpillar C-15 475 HP diesel engine, an 
Eaton FRO-16210B 10 speed Transmission, and a  
quintiplex mud pump that supplies an estimated output 
of 1,892.5 l/min (500 gal/min) flow rate at a maximum 
pressure of 1,500 psi (105.5 bar). A liner wash system on 
the quintiplex pump allows for a much greater service 
life to the liquid end of the pump.  

Operators will also benefit when optimum directional drilling penetration rates are required to 
enable the down-hole mud motor to bore through hard ground formations. The P-500/G2 is designed 
to maximise the systems ability to flush cuttings to the surface for disposal 

American Augers is a leading manufacturer of underground and utility construction equipment, 
including Horizontal Directional Drills, Auger Boring Machines, Mud Pump and Cleaning Systems, 
Product Tooling and Accessories. Website: www.americanaugers.com 

 
 

DITCH WITCH BROADENS GUIDANCE AND BIT RANGES 
The Ditch Witch® organisation, an industry leader 

in the design and manufacture of underground  
construction equipment, has announced the release of 
an advanced, precise electronic guidance system for 
tracking horizontal directional bores.  

The new 8500 guidance system, which consists of 
an 8500TK tracker, 8500D display, and 850-series 
beacons, features an intuitive interface with easy-to-
understand graphics. The design of the 8500,  
simplifies the use of the system, which was among 
the main priorities. 

From its unique shape to its long list of innovative 
features, the 8500 is claimed to be like nothing else 
on the market. Features such as offset locating and 
depth-reading ability allow the user can determine 
depth and horizontal offset alongside the beacon, so tracking along the side of a road while drilling 
under it, and tracking around trees, brush, and other obstacles is possible. 

The 8500 provides readings even on inclines of up to 20o, so the operator can track up the sides of 
ditches and on other uneven terrain. 

The 8500 is also suited for situations in congested areas. With the system’s exclusive ‘drill-thru’ 
mode, the tracker can be placed at a given point and the operator can drill not only to that point but 
also beyond it, on a planned path. When drilling under a four-lane highway, for example, the tracker 
can be placed on the median and the drilling operator could drill all the way across, without having 
to shut down lanes to take depth readings. In drill-thru mode, the 8500 provides both current and 
predicted depth. 

On the clockface, the 8500’s nearest competitor has 24 roll positions; the 8500 has 60, and a  
five-roll-per-second output. With 60 roll positions, the 8500 drill operator has access to more  
detailed information, resulting in a more accurate bore. The 8500 also has exceptional resolution on 
steep inclines to make it easier to match entry and exit plans and keep the bore on track.  

Interference from metallic objects, electric lines, and other radio signals can interrupt the progress 
of tracking a bore. This is why the 8500 has two frequencies built in: an ultra-low (ULF), 1.75 kHz 
frequency and a very low (VLF) 12 kHz frequency that can ‘see through’ signals generated by  
objects in the vicinity, such as rebar, underground and overhead lines. Additionally, communication 
between the 8500TK and 8500D gives operators seven channels to choose from, which minimises 
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The new P-500/G2 skid-mounted, 
self-powered, stand-alone mud pump 
from American Augers. 

The 8500 HDD Guidance system from 
Ditch Witch. 
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the risk of sporadic communication and helps prevent cross-talk with other nearby drills and  
electronic devices. 

The 8500 is equipped with a USB connection and a secure digital (SD) card on the remote display. 
With these, the operator can plug a laptop directly into the display and copy data, or pull the SD 
card out of the display and take it to the office. 

Even with its sensitive electronics, the 8500 is built for durability and reliability. Specially  
designed padding surrounds the electronics and battery connections in the beacon. This isolates  
battery connections and electronics from the shock and vibration that come with extreme drilling 
conditions.  

Other features of the 8500 guidance system include an improved beacon battery life indicator; a 
choice of rechargeable or standard C-size alkaline batteries for the 8500TK; moulded, soft-touch 
hand grips that provide greater operator comfort; and balanced weight that makes it easy to use the 
8500 over the course of a long day.  

Ditch Witch has also re-released its popular  
Aggressive Talon Rock Bit with a design  
modification that will significantly improve  
performance.  

The Aggressive Talon Rock Bit is a multi-use 
bit manufactured for horizontal directional  
drilling applications in a variety of soil  
conditions, including sandstone, shale, and 
chunk rock. The bit’s original tapered head  
beacon housing connection has been replaced 
with a thread-on shank that will provide even 
greater reliability and durability in tough digging 
conditions. 

The Aggressive Talon Rock Bit features four 
replaceable carbide-tipped cutting teeth in front 
of the tool that enable it to operate more 
smoothly with less drill pipe chatter than other multi-use bits. The angle of the cutting teeth enables 
it to more effectively carve into rock. Carbide buttons in the abrasion-resistant, steel-bit body reduce 
wear when working in tough conditions. 

Compatible with the Ditch Witch JT2720, JT4020, and the new JT3020 HDD units, the  
Aggressive Talon Rock Bit soon will be available for use with the rest of the company’s HDD 
range.  Website: www.ditchwitch.com 
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PIPE-CRACKING NORTH OF THE ARCTIC CIRCLE 

A t first a pipe-cracking project north of the  
Arctic Circle seems impossible to visualise. But 

it really did happen, in Sweden’s most northern  
community Kiruna, which covers an area of 20.000 
km2, roughly half the size of Switzerland. The  
population of the region is around 25.000, of which 
80% live in the urban area. 

Kiruna is well-known for it’s iron ore mine,  
claiming to be the largest underground iron ore mine 
in the world, which contributes significantly to  
Sweden’s wealth. Each year 2.5 billion tons of iron 
ore are excavated and transported to the free of ice 
docks at Narvik, some 400 km away.  

 
PIPE CRACKING WORK 
The pipe-cracking project site was also situated in 
Kiruna town. The Kiruna council  engaged contractor 
Oden Anläggningsentreprenad AB, of Gävle, near 
Stockholm to complete the trenchless replacement of 
a ND 500, grey cast iron pressure water pipe.    

Laying at depths of between 4 and 5 m, the existing 
pipe comprised 120 and 125 m lengths to be replace 
which are coated with a 10 mm thick, strong cement 
layer. The new replacement pipe was to be HDPE , 
PE 100, SDR 17, pipe with a 500 o.d. and 29.7 mm 
wall thickness. The reason that the existing pipe needed replacement was increasing occurrences of 
leakage.  

 
EQUIPMENT 
Due to the material, the length and the diameter of the old pipe, the contractor decided to utilise a 
GRUNDOBURST 1250 CP  pipe bursting unit to complete the work, in consultation with the  
TT-Group Swedish representative Vretmaskin of Stockholm.  

The special characteristics of the GRUNDOBURST 1250 CP are its two thrust rigs, making a  
continuous bursting process possible. As there is no return stroke the new pipe is pulled in at an 
even speed. The 1.7 m long, Quicklock connection bursting rods are placed into the bursting rig 
using a crane without interrupting the push-in process, as would normally occur using screw  
together rod systems. 

The total length of the GRUNDOBURST 1250 CP with its extension frame is 7 m. The extension 
frame is used to retain the bursting tool and the expander, together with the welded on pipe lengths, 
when pulling the new pipe into the machine pit. 

The set-up conditions available allowed for a generously dimensioned machine start pit to be  
established without any obstructions.  

The bursting tool used consisted of a basic carrier, which was fitted with a 500 mm cutting strip 
set. The existing grey cast iron pipe was cut open with a roller blade on the underside and pressed 
into the surrounding soil with the expander following the bursting head. The maximum pulling force 
achievable using the GRUNDOBURST 1250 CP  machine is 1,270 kN. 

 
THE BURSTING PROCESS 
The GRUNDOBURST 1250 CP was set-up, installed and ready for use in just 2 hours. The  
pushing-in process of the rods for the 125 m long replacement section took a total of 1 hour. In the 
12 m long machine pit, the drill rod boxes could be set up in the generous space available, making it 
much easier to handle the burst rods. 

The pulling forces utilised by the GRUNDOBURST 1250 CP were generally between 700 and 
750 kN, however, this increased to about 900 kN in the areas where sockets were encountered, or 
about every 6 m, this being the length of the original grey cast iron pipe sections. One example for 
the simple handling of the machine, despite its larger dimensions, was the connection of the tools 
(including the roller blade, expander and PE pulling head) as well as the drill rods and the machine 
technology.  
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The Grundoburst 1250 CP with  
extension frame as used on the Kiruna 
project. 
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For the pulling in process of the second 
length the burst rig and the extension frame 
were placed in a different position. The  
pulling-in process itself – after completing the 
preparation work – took approximately 70 
minutes per length. 

 
RESULT 
Once again a Tracto-Technik bursting rig has 
shown its performance capabilities. Oden used 
the GRUNDOBURST 1250 CP for this  
particular application, which allowed for a 
continuous pull-in process. 

The application of the special roller blade 
technology in connection with the continuous 
pulling force application of the  
GRUNDOBURST 1250CP, allowed the  
required pulling forces to be kept down to a minimum. It was a major intention of the project and 
choice of equipment to ensure a quick and trouble-free sequence of the work. The advantage of the 
GRUNDOBURST 1250 CP enabled this to happen during the bursting and pull-in process. Website: 
www.tracto-technik.com 
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Starting the bursting run and  the pipe pull-in 
process. 
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ELECTRO-SERVICES INVESTS £500,000 IN THE LATEST WINCH 
TECHNOLOGY 

A s part of its continuing 
commitment  to  i ts  

customers across the UK and its 
drive to meet the demands of an  
ever-expanding industry,  
Electro-Services Ltd, with  
offices located nationwide, is 
pleased to announce that it  
recently made a significant  
investment in the further  
expansion of its rental  
equipment fleet and service  
capabilities with the addition of 
fifteen (15) Grundowinch Twin 
Capstan Winches. 

The company also has a fur-
ther six (6) similar winches un-
der option. In total this is an 
overall investment of about 
£500,000. 

 
WINCHES 
The new Grundowinches, provided by Bedford-based TT-UK Ltd, the UK division of the  
internationally renowned TT Group based in Germany, are designed to work in conjunction with 
pipe bursting, pipe pulling, cable pulling (both underground and overhead), sliplining and modified 
sliplining and other similar utility renovation and construction operations. 

The winches purchased by Electro Services Ltd are mainly the 4 tonne and 5 tonne models. The 
winches all have a minimum towing cable capacity of 500 m, and all are fitted with Drop Leg 
Booms and Digital Rope Meters.  

They can also be used in automatic mode to ensure that contractors can maintain pulling force 
control throughout a pull and that stresses on pipes and cables are minimised and kept within load 
tolerances during pulling operations. 

Electro-Services Ltd is still a family run business which was established in 1987. Since then, the 
company has risen rapidly to be a leading supplier to the utilities market for hire, sales and servicing 
of specialised equipment across the UK, employing over 50 staff nationwide.  

The company now has a name that has become synonymous with quality and reliability, with a 
commitment to ‘never ending improvement’ and ensuring that its personnel are familiar with, and 
skilled in, the latest techniques and procedures that are increasingly being required by customers. 

As well as its new winch fleet, the company also offers Electro-Fusion control boxes of both 40 V 
and 80 V or combined 40/80V design, manufactured and supported in-house by Electro-Services 
Ltd, as well as being a fully licensed McElroy distributor, with 13 McElroy TracStar T500  
Butt-Fusion machines and three TracStar T900 rigs, which are the result of a recent major expansion 
of its Butt-Fusion machine fleet. 

The company now offers what is possibly the largest such Butt-Fusion welding fleet in the UK, if 
not in Europe. Butt-Fusion equipment can now operate on pipe diameters from just 63 mm up to 
900 mm. 

The company is also one of the longest established repair houses for Radiodetection systems and 
one of only 4 ‘Super Repair Centres’ for the company across the UK. Radiodetection equipment 
handled by Electro-Services Ltd includes Cat & Genny cable avoidance tools and the RD4000  
buried service tracing systems, as well as GatorCam pipe inspection cameras. 

When asked to comment on the winch purchase Chris James, Sales Director of Electro-Services 
Ltd said: “We see this as the first phase of our investment in this type of winching equipment. We 
examined all our options before choosing the Grundowinch units and, for us, they are the best avail-
able on the market. Given our other business areas we feel that this magnitude of investment enables 
us to further enhance our position as one of the countries leading specialist equipment hire compa-
nies, as well as expanding our options and potential client base.” Website: 
www.electroservicesltd.com 
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One of the fifteen Grundowinch units recently purchased 
from TT-UK Ltd, which forms part of a £500,000 investment 
by Electro-Services Ltd.  

Suppliers for hire or sale 
of: Vac Ex, Moles &  

Rammers, Bursting, Coil 
Trailers, SBUs  

and Accessories.  

U Mole Ltd 
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TMA CHALLENGES TT PRACTITIONERS TO IMPROVE 

A s a society we have recently responded, on behalf of our  
membership, to government consultations including parts of the 

Traffic Management Act (TMA) or more specifically the proposed  
further changes to section 74, i.e. the charges for overstaying works in 
the highway.  

This is about how much and when highway authorities can charge 
companies for overstaying their allotted or agreed time in the highway 
whilst undertaking works as well as the additional inspections  
chargeable to utilities so highway authorities can ensure the sites have 
been vacated and cleared in the agreed timescales. 

It will have financial impact on the utility companies but with the  
introduction of the first wave of TMA associated revised codes of  
practice and regulations the highway authorities are also facing huge 
change. 

For the first time highway authorities will be monitored and  
co-ordinated under the same system of electronic noticing, including 
occupation and even reservation of road space.  

These changes are intended to reduce congestion by reducing the  
impact of not only street works (utility activity) but also road works 
(highway works) by seamless effective co-ordination of all work by the 
highway authority. Yet there are no additional funds for the highway 
authorities to set up and manage their in-house works noticing systems, 
associated work management system changes, administration or staff training, to ensure their own teams are able to comply with 
the new rules. 

Then of course there are the costs of the additional work they are faced with in association with managing the utility works. 
This will presumably be funded by anticipated or targeted additional income form utilities as there is no additional central  
government funding. 

This does not refer the work already undertaken in checking co-ordinating and policing the utility work at the moment as this is 
generally considered to be self-funding or financing. This money comes from section 74 overstay charges, defect charges as well 
as random and defect inspection fees that are chargeable at prescribed levels. 

Some of these costs are passed to customers through their utility charges. Some are paid by the utility contractors for failure to 
comply with contract specifications and some are absorbed into costs and overheads by the utility company but it all costs money.  

The changes, due to come into force on 1 April 2008, are far reaching, potentially effecting departments such as refuse  
collection, street lighting, buses, traffic lights, development control, planning, in fact almost every department in local  
government that has any activity on the highway needs to be aware of their responsibilities in ensuring council compliance with 
the new rules and legislation duties.  

Performance in the form of TMA compliance will be judged by Best Value Performance Indicators (BVPI) and central funding 
will undoubtedly be linked to achievement. 

TMA is about congestion reduction yet this problem is multi-factorial and not merely dependent on works activity in the  
highway. Even more fundamental, the data concerning congestion is disputed and unreliable and identified benefits from the 
TMA may well be outweighed by future traffic growth. The National Audit Office review identified the associated Risk Impact 
assessments (RIA) as being of poor quality and unreliable. 

To support all the changes new or updated software systems are required as all the noticing rules have been revised. The  
successful delivery, installation and commissioning of the revised ETON (electronic noticing) software plus the associated  
re-training of staff is critical to the introduction and operation of the changes.  

The system developers and the Department for Transport (DfT) agreed the minimum period required was nine months from the 
finalisation of the ETON specification. This finally happened in December with only four months to go.  

So despite these concerns what are UKSTT members doing to help the situation? How is the trenchless world trying to increase 
use reduce works impact on congestion as well as the environment?  

Some clever and evolving systems continue to improve what can be done to repair and replace underground assets whilst  
minimising or even eliminating excavation works in the highway. 

Things like the installation of 10 to 13 m long, 110 mm o.d. gravity lateral connections on a new sewage scheme. Site  
constraints included 1,050 mm diameter concrete rings and 600 mm square manhole covers with biscuits and lids were already 
installed. As these are gravity laterals, where line and level are critical, they were originally proposed as open trench works with 
each one taking about four days to complete. The solution was to use an existing steerable pit launched directional drilling  
machine specifically adapted for manhole working. 

The work included core drilling the concrete manhole rings, carefully and accurately directional drilling the pilot bore, and then 
back reaming to the required diameter.  
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As the job progressed the setup time was significantly reduced 
which allowed two bores per day to be completed. The accuracy 
of the five completed bores was well within design tolerances 
with 3 mm to 10 mm being achieved.  

So what could have been 20 days of disruption and significant 
environmental impact was reduced to 3 working days with no 
excavation or obstruction to the travelling public.  

As far as TMA is concerned this is ‘just what the doctor  
ordered’ and based on time of site occupation alone  
approximately 1/6

th of the open cut costs.  
Finsbury 21 is a District Metered Area in Whitechapel, London 

and includes many of the major Transport for London arterial 
routes as well as the main road link between the City of London 
and Canary Wharf. 

The Project consisted of 17.8 km of water mains replacement 
from 90 mm to 250 mm in diameter, and 4,260 associated  
service transfers. In addition there were in excess of one hundred 
and fifty replacement fire mains to commercial properties such as the Royal Mint, News International and the headquarters of the 
many major banking institutions situated in the Capital. 

This area was selected for replacement on the basis that it was losing 5 million litres per day through leakage - Total Project 
Cost of £11.6 million.  

Initial survey information suggested that the application of trenchless techniques would be limited in this area, especially in 
comparison with previous projects in West London, where over 56% of all the mains installed by the contractor were by  
trenchless techniques. In addition to the extreme high density of utility apparatus in the area, this location was directly in the  
primary flight path of incoming aircraft during WW2 and hence the ground conditions were predominantly made up of bomb-
damaged ground. 

Following design review meetings, network analysis backed up with detailed on-site investigations a programme of extensive 
pipe bursting was developed, and then agreed by all parties. Agreements were reached on how to minimise traffic disruption by 
use of diversionary routes and out of hours working patterns. 

The volumes of surplus material requiring removal from site were kept to a minimum resulting in reduced HGV usage, less 
landfill, and improved speed of construction. In addition, by agreement with the Environmental Agency, surplus excavated  
material was transported to recycling centres for reuse as bedding and backfill. 

By using the latest detection equipment and expertise damage to underground apparatus was kept to an absolute minimum with 
only minor damage to a small number of untraceable PE gas services and a similar amount of BT service cables. 

Finsbury Park DMA 21 was programmed to run for 22 months and designed as 23% mains installation by trenchless techniques 
but enthusiastic commitment resulted in the level of trenchless installation running at nearer 39%. The programme duration has 
been shortened by some 3 months and the agreed Target Cost is forecast to reduce significantly.  

The UK is in a good position to benefit from trenchless technology. With the exception of directional drilling, many No-Dig 
techniques have been developed in the UK. Improvements and development of plant identification and location systems will  
reduce risk and improve the confidence and the use of trenchless systems.  

Information on trenchless technology can be found at the UKSTT’s web site, www.ukstt.org.uk, and the web site of the  
International Society for Trenchless Technology (ISTT) at www.istt.com, and if you wish to join the Society, details can be  
obtained from the Admin Team UKSTT, 38 Holly Walk, Leamington Spa, Warwickshire. CV32 4LY. Tel 01926 330935  

UKSTT 
NEWSLETTER 

© 2007 NoDig Media Services 

To First Page ▲ 

Brought to UKSTT  
Members by: 

Working within a manhole. 

http://www.ukstt.org.uk�
http://www.istt.com�


CHALLENGES OF HDD - SHORT COURSE 

T wo days of inspiring presentations took place on 7 
and 8 November 2007 at the GEODELFT Institute 

in Delft, The Netherlands. The GEODELFT Academy 
organised the course under the title ‘Dealing with  
Challenges of Horizontal Directional Drilling (HDD)’. 

The event proved excellent for the participants. Both 
days started with presentations of what is possible using 
HDD, be it work to install a large pipe over a very long 
length or a small pipe over a short length. Effectively the 
event showed that today all options are possible.  

However, it also showed the need for the right  
equipment and personnel to complete a project in a safe 
way. 

After the presentation of the full HDD options,  
different disciplines were presented individually, including topics such as the soil/geology, project 
engineering, the type of product pipe used in the industry (steel , HDPE, ductile iron and the  
required coatings for the different pipe types used). 

Further presentations on the range of survey  tools available on the market which are used to steer 
the HDD bore or to discover obstacles in the ground prior to drilling were also given. 

Further to this the drill pipe itself was not forgotten including where regular certification of the 
pipe is necessary to prevent disasters during pilot drilling, reaming and pipe pull-in operations. 

On 9 November, bentonite drilling fluids also received full attention with a supplier of bentonite 
showing participants the company’s mixing and storage area in IJmuiden. 

Overall the course was very successful, with a lot of information and knowledge being shared 
across the HDD market. GEODELFT hopes to repeat a similar course in 2009. 
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2008 
February 13-15 
1st No-Dig Latin American Edition & 3rd Brazilian Conference on Trenchless Technology  
- São Paulo, Brazil. 
Details from: www.acquacon.com.br/nodigbrasil2008 

March 2-5 
Trenchless Australasia 2008 - Sydney, Australia. 
Details from: www.trenchless2008.com 
 

March 11-15 
CONEXPO-CON/AGG 2008 - Las Vegas, USA 
Details from: www.conexpoconagg.com 
 

March 25-27 
CGA Excavation Safety Conference - Las Vegas, USA 
Details from: www.CGAconference.com 
 

April 9-11 
No-Dig Poland - Kieice, Poland. 
Details from: www.nodig.tu.kieice.pl 
 

April 16-18 
Trenchless Asia 2008 - Shanghai, PR China 
Details from: www.westrade.co.uk 
 

June 3-6 
International No-Dig 2008 - Moscow, Russian Federation.  
Details from: SIBICO International . Contact: www.nodig2008.ru  
 
June 3-6 
CityPipe-2008 - Moscow, Russian Federation 
Details from: SIBICO International . Contact: www.citypipe.ru 
 

June 16-19 
GPR2008 - University of Birmingham, UK 
Details from: www.gpr2008.org.uk 
 

September 23-25 
No Dig Live 2008 - Stoneleigh, UK 
Details from: www.westrade.co.uk 
 
November 25-28 
Bauma China - Shanghai, China. 
Details from: www.bauma-china.com  
 
December 4-7 
CONEXPO Asia 2007 - Guangzhou, China.  
Details from: www.conexpoasia.com 
 
 
2009 
April 20-25 
Intermat 2009 - Paris, France 
Details from: www.intermat.fr 
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