
Cristian Grecco, 
TDC International, 

Switzerland, discusses 
the importance of 

pipeline coating for 
preservation during 

trenchless installations.

Many of TDC International’s clients contact the company because 
they have had a bad experience with substandard corrosion 
protection, due to damages to the anti-corrosion coatings 
during trenchless installations. Corrosion is the first cause of 

pipeline incidents, and one of the most important responsibilities of a pipeline 
engineer is to choose the right strategy to protect pipes from it. In trenchless 
installations, this aspect is even more important as interventions are not possible 
during the design life of the pipeline, and such crossings are usually located in 
environmentally sensitive areas. So, what does this mean?

Figure 1. pau wrap® system during direct pipe installation at 
the Aliakmonas River in Greece for the Trans Adriatic Pipeline 
project.



Currently, pipeline operators and designers choose between 
robust versions of three-layer polyolefin (PE/PP) coatings, 
hoping the additional thickness will compensate material losses 
due to abrasion during installation, and relatively thin coatings 
with very high adhesion properties. In such situations, they 
expect the coating to perform better in combination with a 
cathodic protection system in the areas where the steel was 
exposed due to damages to the coating. In both cases, practical 
experience has shown that damages cannot be avoided.

Mechanical protection
A potential solution is glass reinforced plastic (GRP), also 
known as fibreglass. GRP is a composite typically made 
of polyester resins and glass fibres. The strands of fibres 
allow the material to be strong along their longitudinal 
axis. The individual components of the material can be 
processed in such a way that the product properties can be 
flexibly formulated into practically any requirements. TDC 
International use customisable GRP mechanical protection for 
steel pipes, field joints, and other products. GRP has proven 
to be a resilient material, while at the same time being light in 
weight. 

Another key feature is that it is highly corrosion-resistant 
and resilient against chemicals, high temperature, mechanical 
scratches, and impacts. Its design flexibility in the application 
and moulding process, as well as its insulating properties, make 
it suitable as a coating material. 

GRP’s mechanical protection allows the creation of a unified 
mechanical protection system. A smooth transition between 
the factory applied and the field applied material is possible in 
order to avoid concentration of forces at the girth weld areas, 
which is fundamental for achieving a defect-free coating across 
the entire pipe string in trenchless installations.

Pipe protection system
TDC’s GRP pipe protection system, pau wrap®, is a resilient 
composite of thermosetting material, consisting of unsaturated 
polyester resin and high-quality textile glass fibres. pau wrap is 
designed to provide an additional protective measure against 
indentation, scratching, tearing, chemicals, sharp rocks, other 
abrasive environments and harsh geological conditions. It is 
designed to provide high quality, reliable protection to pipelines 
during the construction phase but also during their lifespan, 
helping pipeline owners to meet stringent environmental 
requirements whilst extending the life of the pipeline. pau wrap 
can be used for pipelines transporting oil, gas, various chemicals, 
refined petroleum products, water and wastewater.

TDC’s trenchless application pau wrap TL is designed to 
protect against abrasion, corrosion, temperature, physical force 
and chemicals, can withstand harsh underground geological 
conditions, and is especially suitable for hard rock formations 
such as granite, gravel, quartzite, etc. Specifically designed 
for trenchless pipeline construction, pau wrap TL – as well as 
various tailored customer applications – has been successfully 
used across all typical trenchless installation methods, 
such as horizontal directional drilling (HDD), direct pipe or 
microtunnelling projects.

TDC has developed an open trench application pau wrap 
OT, which combines high mechanical protection properties with 
the light weight and ease of handling and installation that is 
customary of the pau wrap system. Whether used as protection 
from rough trench backfill or above-surface from rock fall, 
pau wrap OT is tailored with the specific project needs for 
mechanical protection in mind.

Case study
One of the most difficult crossings where GRP mechanical 
protection was implemented was the HDD at the Elbe river, 

Figure 2. Damaged anti-corrosion coatings due to abrasion and 
gouging during trenchless installations. Glass fibre-reinforced 
polyethylene heat shrinkable sleeve (left) and reinforced 
polypropylene coating (right).

Figure 4. GRP spacers integrated to pau wrap mechanical 
protection for microtunnelling installations.

Figure 3. Steel pipes coated with three-layer polyethylene and 
further protected with pau wrap system (GRP).
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Germany, on the NEL Pipeline, where the soil conditions were 
very demanding for the pipeline and large boulders were 
encountered during the drilling. The pipeline nominal diameter 
is 1400 mm (56 in.) and the total length of the crossing is 1078 m, 
making it one of the most difficult crossings ever achieved by 
TDC.

pau wrap was recently used in the European Gas Pipeline 
Link (EUGAL). TDC collaborated with GASCADE Gastransport 
GmbH, which operates one of the largest natural gas 
infrastructures in Germany, on certain trenchless sections 
of the EUGAL project. TDC was contracted by GASCADE to 
coat 376 pipes (almost 7 km) of DN 1400 for certain trenchless 
installation sections of the pipeline, with a customised pau 
wrap GRP coating specified by GASCADE. 270 of these pipes 
were additionally equipped with pau wrap GRP spacers for 
installation in microtunnels.

The Trans Adriatic Pipeline (TAP) was another milestone. 
TDC was hired by BONATTI J&P AVAX S.r.l as a subcontractor 
for the application of 7 mm pau wrap on 3LPE coated 48 in. 
steel pipes (DN 1200) for sections 2 and 3 of the pipeline, 
including the Aliakmonas river crossing in Greece. Difficulties 
with the terrain while on-site led to the selection of pau 
wrap for both the pipes and field joints, forming an integrated 
system for the entire segment of the two crossings. In total, 
1.1 km was coated with pau wrap and resulted in no damage 
during or after installation. 

Alternative options 
Besides TDC’s pau wrap, there are various other options, 
including, but not limited to, three-layer polyolefin – 
polyethylene (PE) or polypropylene (PP) – or dual layer fusion-
bonded epoxy (FBE) that includes an abrasion-resistant overlay. 

PE and PP coatings have been widely adopted for over 
35 years, and they now account for almost 50% of new 
steel pipeline projects globally. Due to their acceptance and 

preference by pipeline operators, many steel pipes suppliers 
incorporated three-layer coating lines into their mills to 
satisfy a strong demand for this product. At the same time, 
the trenchless industry made sustained progress at achieving 
longer and larger crossings, and therefore most of these 
pipeline operators tried to install pipelines protected by three-
layer coatings with varied results. In some cases, a reinforced 
layer of its outer layer was specified with the expectation of 
compensating losses due to abrasion. Many operators studied 
the use of polyolefin coatings exposed to high cutting and 
abrasive loads typical of trenchless installations, and concluded 
that to obtain a suitable protection it is required to double 
or triple the coating thickness. However, other problems can 
sometimes occur by taking such a simplistic approach.

In order to increase the mechanical resistance of FBE, a 
subsequent layer of abrasion-resistant overlay (ARO) is applied 
in the form of sprayed liquid or a second and tougher layer 
of epoxy powder at the pipe coating line (dual layer FBE). The 
resultant coating systems have high levels of hardness and 
abrasion resistance. However, there are technical and practical 
limitations related to their lack of flexibility that do not 
allow these coatings to exceed 2 - 3 mm. At such thickness, 
they cannot withstand the abrasion experienced in long HDD 
crossings.

Table 1 shows a comparison of the most common 
protection systems. It is evident that the thickness of the 
protective layer, when a gouging force of 50 kg is induced, 
is drastically reduced for 3LPE/PP coatings to 44% and 19% 
respectively, from their maximum applicable thicknesses. This is 
due to the soft nature of polyolefins. A similar result is obtained 
by the FBE/ARO system (23% reduction); they are hard materials, 
and are therefore more resistant to scratches, but due to a lack 
of flexibility it is not recommended to apply more than a few 
millimetres. The calculation of the reduction percentage is 
obtained by dividing the penetration of gouge resistance test 

by the maximum thickness of the different systems under 
evaluation.

Conclusions
The pipe preservation strategy in trenchless projects is a 
very complex problem, and simplistic approaches to it 
lead to delays and cost overruns. Most of the time, it is 
assumed the drilling contractor should bear the blame 
for not executing the job properly and, as the weakest 
link in the supply chain, must bear the consequences of 
a problem that was created at the design phase of the 
project.

Possible risks in construction can be avoided if, during 
the initial engineering and design phase, engineered 
composite products such as pau wrap are selected as part 
of the technical specifications. These fibreglass reinforced 
materials, when applied by experienced and qualified 
companies, provide protection that can withstand the 
forces involved in a trenchless installation and allow 
pipeline operators to safely execute large and long 
crossings. By implementing this solution on a global scale, 
the trenchless industry could benefit from an increase in 
confidence in its utilisation. 

Table 1. Technical comparison of most common trenchless mechanical 
protection systems

Feature Test 
method

Unit HDPE PP FBE + ARO 3LPE+ GRP 
(pau wrap)

Typical 
thickness(es) for 
HDD

– mm 4 6 1.5 9

Maximum 
thickness(es)

– mm 5 8 2 13

Shear strength DVGW GW 
340

N/mm2 >> 5 >> 5 N/A > 1.3

Gouge resistance 
(penetration)

NACE TM 
0215 – 
50 kg

mm 2.2 1.5 0.35 0.30

Thickness reduction 
at maximum 
thickness

– % 44 19 23 2

Hardness ASTM D 
2240 

Shore D 60 65 85 80

Plant/field coatings 
adhesion

ASTM D 
4541

MPa < 3* < 3* > 20** > 5***

*When used in combination with polyurethane infill field joint coating.
**When used in combination with liquid abrasion-resistant coatings.
***When used in combination with heat shrinkable sleeve/tapes and GRP field applied 
systems.
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