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HSL-ZUID

Grinding programme
reduction and preventative maintenance

Belgian border, the HSL-Zuid high
speed line was tested during
February and March at speeds in excess

of 300 km/h.

LINKING Amsterdam with the

The Thalys test train, its interior
bristling with measuring equipment,
yielded a large volume of data. This
included noise measurements that were
of special interest to technicians from
M+P Consulting Engineers, Speno Inter-
national and BAM Rail, three companies
which have worked together to develop a
rail maintenance strategy for the line.

M+P is an engineering consultancy
specialising in sound and vibration,
Speno is a Swiss company well-known
for its expertise in rail grinding, and
BAM Rail is a construction firm forming
part of the Infraspeed consortium that
was commissioned by the Dutch
government to design, build, finance and
maintain the line from 2006 to 2031.

Most of the 100 km line uses Rheda
2000 ballastless track (RG 4.05 p201).
The Rheda system was adapted to suit
the Dutch conditions (Rheda 2000 NL)
and consists of prefabricated sleepers
anchored in a reinforced concrete slab
poured on site. This produces a very
rigid and strong trackform which was
laid as double track over 80 route-km;
the sections of ballastless track include
16 high speed turnouts. In addition,
there are 40 km of track, mainly
consisting of connections to the rest of
the Dutch network and the link to the
Belgian network, which were laid on a
conventional ballast bed.

The Rheda 2000 design offers major
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advantages in terms of durability,
maintenance options and passenger
comfort, but the decision to use it
meant that the legal limits for noise
emissions, which are based on the use of
ballasted track, were in danger of being
exceeded. To tackle this problem, BAM
Rail and M+P worked with Speno in an
extensive study to develop a cost-
effective method of preventing the extra
noise emissions.

Noise mitigation at source

Acoustic grinding smoothes out
irregularities in the contact surface
between the rail and the wheel, reducing
noise caused by the rolling contact.
Consequently, the noise produced is
effectively cut off at the source.

The rail is ground for the first time
during track construction, removing the
mill scale and imperfect surface left after
the metal is rolled and any irregularities
that may have occurred during
construction. After this initial grinding,
the rail is in good condition for future
maintenance. Grinding at this stage is
done in such a way as to meet the

Fitted with ERTMS and instrumented by
Siemens, this Thalys trainset seen south of
Rotterdom is being used for pre-comissioning
testing on HSL-Zuid at up to 330 km/h
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acoustic requirements. Rail roughness is
the criterion used to determine whether
the rail is acoustically sound.

Once the line becomes operational, the
rail is ground to keep it in optimal
condition; this is common on Dutch and
other European railways.

Grinding will also be carried out to
reduce rolling noise; this process will be
extensively used on HSL-Zuid. To date,
acoustic grinding has not been used on
such a large scale anywhere else in the
world - more than 80 km of double
track will be maintained in this way.

It is especially unusual as acoustic
grinding has been fully integrated into
the traditional grinding process, which is
used to counteract the effects of
incipient cracks caused by normal rail
wear and to prevent them wherever
possible. To facilitate this, BAM Rail and
M+P have set up an integrated grinding
and evaluation programme.

The grinding is handled by Speno,
which has developed a special technique
for HSL-Zuid which it will continue to
fine-tune in the future.

The noise produced and the mechanical
condition of the entire rail section on
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