— Trans=Alpine Semi-Trailer Transport: Competing Methods

In its 2013/14 report the UIRR (International Union for Road-Rail Combined Transport)
revealed that there had been a 12.5 % increase in the number of craneable semi-trailers
moved by rail, from 333,597 in 2012 to 375,432 in 2013. In pre-recession 2008 246,690 were
moved, falling to 219,800 in 2009, but since then the increases have been constant. Not all the
main rail operators that transport semi-trailers are UIRR members, but those which are not
also appear to have recorded steady growth too.

-

Semi-trailer transport, in which one
HGV slave unit is left behind, another
taking over for the final part of the jour-
ney, is thus gaining in popularity. It is
effectively a compromise between the
transport of containers or swapbodies
and that of complete HGVs, slave units
included, by RoLa services. In terms of
the ratio of tare weight of the inter-
modal unit to the payload carried, it is
not perhaps the most efficient way of
moving freight consignments, but still
certainly less costly and more energy
efficient than Rola, which moreover
cannot run without subsidies.

Nowadays the standard height
of HGV trailers has increased to
4 m. This does result in limits on the
number of rail routes that can be used
for their transport without costly load-
ing gauge enhancement schemes.
Switzerland, one country which is
committed to channelling as much
roadfreight as possible onto rall, Is
seriously addressing the issue as far
as the two principal north to south
rail corridors - the Lotschberg/
Simplon and Gotthard routes - are con-
cermed.

The former, both the original
Lotschberg line and the new base tun-
nel, is suitable for the transit of 4 m
high trailers, whereas even when
the Gotthard base tunnel is complete,
in mid-2016, there will still be some
sections of the Gotthard route on
which the loading gauge will be insuffi-
cient. Another crucial factor is that,
unless something is done, the number
of available train paths for freight carry-
ing 4 m high semi-trailers will soon
be exhausted. These factors have
prompted rail stock manufacturers to
investigate the design of their wagons,
to sgueeze the very last centimetres
out of the loading gauge.

Early in 2014 CargoBeamer
and Lohr Industrie stated that they
had wagons ready for use carrying
4 m high semi-trailers on the Gotthard
route. Although the vehicles are ready
for use, and their capabilities have
been demonstrated on test runs, ter-
minals have yet to be built, and finance
has to be secured for the construction
of these. The Bundesamt fur Veerkehr
(BAV - Swiss Federal Transport Office)
states that at present no moves have
been made conceming decisions on
the subsidisation of these transport
systems.

In the following series of short
articles Petr Kaderavek describes the
latest developments concerning ef-
forts to transport 4 m high semi-trailers
across the Swiss Alps. The height
and loading gauge challenges are
investigated, and a look is also offered
at the evolving range of technologies
for moving non-craneable trailers onto
rail wagons
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CargoBeamer Ready
For Gotthard Route

After SBB Infrastruktur had issued
its formal approval for the first test runs,
the CargoBeamer HGV trailer handling
technology was used for a test run over
the Gotthard route on 18 January 2014.
The run was deemed to be satisfac-
tory. The CargoBeamer modules were
loaded with one 2.6 m wide refrigerated
trailer and one 2.55 m wide curtain-
sided trailer, both 4 m high.

This was the first test before the
start of a regular service from Germany
to ltaly, planned to start sometime during
summer 2014. The exact inauguration
date was not yet fixed, as of mid-June
CargoBeamer was still fine-tuning
route and dates with BLS Cargo, The
service is planned to link the Milano
district with terminals in the Ludwigs-
hafen area and in the Ruhr area.
CargoBeamer is also negotiating with
the BAV in Switzerland over the provi-
sion of an initial subsidy for the devel-
opment of infrastructure at its planned
terminal locations.

The 22 CargoBeamer wagons
forming the first batch have now all
been delivered, and out of the second
batch of 24 wagons on order, eight had
been delivered by mid-June and it was
hoped to have all in service by August
2014. On average two are being deliv-
ered each week from Deutsche Wag-
gon Union of Leipzig, This works has suf-
ficient spare capacity to step up the pro-
duction rate should this be necessary.

Two regular services using
CargoBeamers are currently being
operated. One is the first service, which

The presentation of a CargoBeamer module reloading trailer, using

a basket and a conventional vertical reloading facility at the Swissterminal
Frenkendorf. This was arranged while the CargoBeamer wagons were

on test in Switzerland.

was inaugurated in June 2013,
between the Volkswagen factory in
Wolfsburg and (originally) Bettembourg,
with a group of CargoBeamers incor-
porated in the train twice a week (see
R 4/13, p. 30). The western terminus
was switched about 60 km to east from
Bettembourg, to Beckingen in Germany.
In September 2013, in co-operation
with European Cargo Logistics (ECL)
of LObeck, a service between Libeck
and Duisburg was started. This in-
volves six train pairs per week, and con-
nections are provided at Lubeck with
ferries to and from Scandinavia and
Russia.

Again, two sets of CargoBeamer
wagons are incorporated in a regular
intermodal service. All types of non-
craneable semi-trailers can be carried
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on both services - MEGAs with an inte-
rior height of 3 m, standard, refrigerated,
and silo trailers. No structural modifica-
tions are required for CargoBeamer
handling.

So far the only terminals designed
for regular automated horizontal
reloading are at the Wolfsburg factory,
and the prototype installations at
Leipzig. The latter is now only used for
testing and demonstration purposes.
At other locations vertical reloading
with a basket is used. CargoBeamer
has more ambitious plans, and one of
these involves construction of an auto-
mated installation for the moving of semi-
trailers between 1,435 and 1,520 mm
gauge wagons at Mockava, which is
under way on the border between
Poland and Lithuania.

Pholg: Markus Seeger.

The CargoBeamer test run over the Gotthard line on 18 January 2014. The train, hauled by BLS Cargo’s 485013,

is shown near Wassen, on the northern ramp.




Lohr Presents
UIC Design Wagons

On 23 January 2014 at its Dup-
pigheim factory Lohr Industrie presented
its long-awaited version of the Modalohr
wagon designed to fit within the UIC
505-1 loading gauge and incorporating
design modifications which bring a wider
range of advantages than were possible
with the original Modalohr NA vehicle.
The design Is marketed as Lohr UIC,
and the main modifications are:

- Modifications beneath the under-
frame, where the Modalohr NA ex-
ceeded the UIC loading gauge.

- The sidewalls have been reduced in
height by 150 mm. This enables
a crane to grip the traller and provides
easier access o trallers to check
deflation of pneumatic suspension.

- The installation Incorporates a new
patented turntable loading deck, and
its securing to the sections above the
bogies. This permitted to keep load-
ing deck just 225 mm above rail top
with respecting the standard UIC
gauge in the underframe area. The
lumtable can be fixed in three different
positions, to ensure that the trailer fits
within the UIC loading gauge.

Kaleidoscope

- The highest points on the lpading
deck, the raised sections above the
bogies, are 70 mm lower above rail
top than they were on the Modalohr
NA. This is essential to permit the
loading of MegaTrailers.

The tare weight of the two-section
wagon is 1 t lower than that of the
Modalohr NA, because the bogie
which is shared between each sec-
tion of the vehicle is no longer fitted
with disc brakes.

The section above this central bogie
is lower than it is on the Modalohr
NA, enabling trailers to overhang it.
This means that should HGV trailers
eventually be lengthened upto 15.5m,
it will be possible to carry them.

The Nr. O prototype Lohr UIC
wagon was subjected to brake tests
and TS| Noise compliance testing in
September 2013. In November that
year one half of the second prototype,
Nr. 1, was completed, and in January
2014 underwent crash testing. The first
prototype lwo-section wagon was
completed by March 2014, TEN autho-
risation was granted in June, and the
first ten Lohr UIC wagons are to be
handed over for operation in July
2014.

What prompted the development of
the Lohr UIC was the idea of enabling
through running between Barcelona
and Malmé areas, taking into ac-
count the limited loading gauge en-
countered in France, and the limita-
tions found in Germany applying to the
lower corner areas of vehicles. At
present, this service is operated under
SNCF Geodis's VIIA marketing name
using Modalohr line between Le Boulou
and Bettembourg and conventional
pocket wagons between Bettembourg
and Helsingborg, so at present it is only
possible to carry trailers which can be
loaded by crane.

The next impetus came from Lohr's
Transhelvetica project, which aims
to move 4 m high trailers over the
Swiss Alps. This, planned by VIIA, has
essentially the same goal as the
CargoBeamer project, and envisages
the establishment of a regular service,
presumably starting in the Ruhrgebiet
and ending in northern Italy. A start-up
date of late 2016 is envisaged, using
a fleet of 185 Lohr UIC wagons.
However all depends on finance. VIIA
has asked the Swiss Government
whether its scheme qualifies for subsi-
dies, since an operational subsidy would

be necessary for getting the service

off the ground, and further money

would be needed for the construction
of terminals. Aswe reportedinR5/12,

p. 12, a test run using onginal Moda-

lohr NA wagons was realised on

24 October 2012 between Arth-Gol-

dau and Airolo over the Gotthard line,

to check critical clearances and to see
where the loading gauge would have to
be enhanced for Lohr UIC wagons.
VIIA also has several more ambi-
tious plans for new services using

Lohr UIC wagons:

- Calais to Le Boulou, 1,400 km, two
train pairs daily. Such a service would
require five rakes of 20 two-section
wagons. On 18 September 2013
SNCF placed an order for 105 Lohr
UIC wagons. A small terminal is
planned in the Calais port area, with
construction scheduled to start in
October 2014 in readiness for a plan-
ned start-up in September 2015.
Lille (Dourges) to Bayonne (Tarnos),
1,050 km. In 2013 this service pro-
posal was approved by the French
Ministry of Transport, and a conces-
sion contract was signed between
the latter and VIIA on 20 March
2014. This meant that the subsidy
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for construction of terminals was
secured. In 2014 it was planned to
order 278 Lohr UIC wagons, with
both terminals being built in 2015,
and the service being inaugurated in
2016. This will initially involve two
train pairs daily formed 750 m long
rakes. It is then hoped to increase
frequency to three train pairs per week
in 2018, to increase train length to
1,050 m in 2019, and service fre-
quency to four train pairs per week in
2021. That will enable the movement
of 85,000 HGVs or their trailers per
annum. At Dourges, the Modalohr
terminal is to be built adjacent to the
existing conventional Delta 3 intermo-
dal terminal. At Tamos the new terminal
will be located adjacent to STVA's
existing automotive logistics terminal.

These two projects, plus Transhel-
vetica, should resultin 568 new Lohr UIC
wagons being built between 2014 and
2018.

CFL Multimodal plans to devel-
op Bettembourg as a hub for services
connecting with the trains from Le
Boulou, with Lohr UIC wagons incor-
porated in other intermodal services.
This will require around a further 100
Lohr UIC wagons, to be delivered
between 2015 and 2021. Market
research has yet to reveal which routes
will be established. One of the most
promising, on account of the huge
amount of HGVs heading in this direc-
tion, appears to be a service heading
into eastern Europe, serving either
Poland or the Czech Republic and Slo-
vakia en route to the 1,435/1,520 mm
break of gauge. Other services might
also be established to destinations in
Germany or Italy.

Construction of a new Modalohr
terminal in Bettembourg is currently in
progress. Here two tracks designed to
accommodate 700 m long freights are
to be laid adjacent to the conventio-
nal container terminal. Completion is
scheduled for late 2015.

hang this part of the vehicle.

Modalohr Versus
CargoBeamer

When it presented the Lohr UIC
wagon, Lohr published a comparison
between its system and the Cargo-
Beamer technology. Some interesting
facts were revealed, even though the
veracity of some of the statements is at
times questionable, the two companies
being competitors. Here we examine
some of the observations, comment on
and explain some of them, and add
some further facts.

1) One intermediate Lohr UIC wagon
is 16,470 mm long overall, while the
design used for the end wagons in the
rake is 17,400 mm long. The Cargo-
Beamer is 19,330 mm long. Taking
two theoretical trains 700 m long, one
formed of a rake of Lohr UIC wagons
would accommodate 42 trailers, while

By mid-2014 Modalohr had 185 articulated two-section Modalohr NA
wagons (the original type) in service. These are tailored to the French loading

gauge, including t the GIC3 reference contour related to the lower part. Some
are used on the 175 km Aiton to Torino-Orbassano AFA service (,/Autoroute
Ferroviaire Alpine") crossing the Alpes Savoie between France and ltaly.
This service is a SNCF/Trenitalia joint venture, which started up on
4 November 2003. .

In 2013 31,616 semi-trailers were carried on this route, 82 % of them
unaccompanied (without their slave units). In 2012 25,681 semi-trailers,
75 % unaccompanied, were carried. In May 2012 gauge enhancement of
the route, enabling Modalohr NA to carry trailers with a 4 m corner height,
was completed. This increased the popularity of the service, since until then
practically all the loadings involved tank trailers, on account of the ban on
HGVs moving dangerous goods through the parallel Fréjus road tunnel. The
gauge enhancement has proven popular, since nowadays 47 % of loadings
consist of 4 m high trailers. Modalohr states that all trailers carried are of the
non-craneable type.

The remainder of the Modalohr NA fleet can be found on the Bettembourg
to Le Boulou service, which started up in 2007. In January 2012 train length
was increased to 850 m, this enabling a capacity of 48 semi-trailers, and
anawrageb‘aﬁhgwelgﬁuf2400t.ln201241 458 semi-trailers were car-
ried, and in 2013 43,469. Only unaccompanied semi-trailers, without their
slave units, are carried on this service.

Studies and trials continue to check the possibility of extending train
length to 1,000 m or even 1,500 m, by coupling of two 750 m trains, if the
resuits of MARATHON (see R4/13, p. 28, R 2/14, p. 55) project are positive.
At present MARATHON is hoping to run 1,050 m trains by 2016 on selected
routes with suitable infrastructure.
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Some of the most significant features of the design of the Lohr
UIC wagon. The left-hand view shows that a 4 m high semi-trailer

mounted on a Lohr UIC wagon fits within both the French AFM423

loading gauge (equivalent to the GB1 + 3 cm loading gauge)
and the Swiss 02 Hk loading gauge. The right-hand photo shows some of the structural differences between
the Lohr UIC wagon (grey) and the standard Modalohr NA wagon (red). Note the lower sidewalls and the different
method of securing the turntable loading deck to the sections above the bogies. Note also that the wagon is
lower than the Modalohr NA in the area above the bogie between the two sections, allowing long trailers to over-

one formed of CargoBeamers would
accommodate 36. Two trailers on a Lohr
UIC double-wagon occupy a length
of 32,940 mm, while two on two
CargoBeamers occupy a length of
38,660 mm - 17 % more. The Lohr UIC
is designed as a permanently-coupled
formation of at least two wagons.

The services between Bettembourg
and Le Boulou are formed of two
rakes, each consisting of ten perma-
nently coupled pairs of wagens. For the
Bayonne (Tarnos) to Lille (Dourges)
service it is envisaged to use two rakes
of 15 pairs each, and for the Transhel-
vetica service it is planned to use two
rakes, one of ten Lohr UIC wagon pairs,
the other formed of 11. From this it is
clear that the Lohr UIC train is more
economical in terms of the number of
trailers that can be transported, with
about 15 % greater capacity,

However, although the CargoBeamer
is longer, it has the advantage of being
compatible with other types of rolling
stock, each single wagon being fitted
with individual standard couplings at
both ends, so it can be incorporated, if
required, as a single wagon, or just
a short rake, in trains formed of other
vehicles. It is also fitted with 1 g shock
absorber buffers, which absorb longi-
tudinal forces and ensure that these do
not affect the trailers.

2) The intermediate Lohr UIC wagons
weigh 20.2 t tare while the end ones
weigh 21.0 t tare. This means that they
are lighter than the CargoBeamer,
which weighs 28.8 t tare. The Cargo-
Beamer's loading pallet, which enables
loading and unloading of non-crane-
able semitrailers by all conventional
container cranes or reach-stackers,
weighs around 6 1.

The Lohr UIC is designed as wagon
pair mounted on three bogies, while the
CargoBeamer is a single wagon mounted
on two. There is thus a difference
between the two wagon types in the
weight of bogies for each individual
section of wagon. Assuming a train
gross weight of 2,000 t, it would be
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possible to create a rake of Cargo-
Beamers loading 35 trailers, while
a rake of Lohr UIC wagons would be
able to accommodate 42 trailers.

The higher tare weight of the
CargoBeamer is not a problem as far
as the payload is concerned. It could
still carry trailers loaded to the maxi-
mum permitted gross weight allowed
for HGVs on European roads, and not
exceed its axle-load.

3) Modalohr states that the Cargo-
Beamer's loading deck is 95 mm
higher (320 mm above rail top) than
that of the Lohr UIC (225 mm above rail
top). This refers only to the original, un-
modified CargoBeamer design, since
on the more recent version the deck of
the baskets accommodating trailers
are just 240 mm above rail top. The
95 mm make a difference to the possi-
bility of carrying 4 m high trailers on lines
built to the French AFM423 loading
gauge, but the CargoBeamer with the
240 mm high basket deck would also
be able to carry 4 m high trailers in
France.

4) The loading deck of the Lohr UIC
wagon is at 2,720 mm wider than that
of the CargoBeamer (2,590 mm). It also
has lower sidewalls (660 mm above
rail top) than does the CargoBeamer
(1,100 mm). Modalohr reckons that
the higher sidewalls present a greater
risk of damage to trailers. This asser-
tion is denied by CargoBeamer, which
moreover insists that it is much easier
to drive onto the loading platform of its
wagon, which might be narrower, but is
flat, only raised above flat ground level
by 100 mm, and requiring no special
terminal infrastructure. Modalohr wag-
ons need special loading ramps at ter-
minals.

5) Modalohr asserts that CargoBeam-
ers are not suitable for the transport
of Mega-trailers, using as evidence
a photo showing an arm of a king pin
saddle with the inscription 103 cm fix".
Mega-trailers however have their king



Phiato: —
CargoBeamer

Moteurs roues

Hlustration: Lohr

CargoBeamer was from the start designed with the objectives of reducing staffing costs and increasing the level of automation. The left-hand photo
shows the automated loading line at the test demonstration facility in Leipzig. The right-hand image shows the automatic tractor designed by Lohr

to move semi-trailers.

pins situated 870 mm above ground
level, This is necessary because of the
need to comply with the Mega-trailer
comer height of 4 m, while offering
a headroom of 3 m within the trailer. But
CargoBeamer states that the photo
with this inscription only demonstrated
that this system for securing the king
pin has a fixed height and it can only be
changed manually. Nevertheless it still
enables the height to be adjusted, and
a version of the cradle whose height
is self-adjusting, without the need for
manual adjustment, has been developed
and is currently being tested.

In fact Mega-trailers are regularly
carried on CargoBeamers, since this
type of trailer is regularly used for auto-
motive components, and these form
the bulk of consignments, loaded in
Mega-trailers on CargoBeamers, moved
between VW and Seat factories.

6) The CargoBeamer has a design
service speed of 120 km/h when
loaded, whereas the Lohr UIC is
designed for a top speed of 100 km/h
when loaded. Ordinary intermodal trains
rarely exceed 100 km/h, and speeds
above this result in a considerable
increase in energy or fuel consumption.
But there are instances when 120 km/h
running could be useful - for instance,
when using the Gotthard base tunnel,
since this would assist in increasing
line capacity and the number of train
paths, which need to be squeezed in
between the paths of faster passenger
trains, resulting in the more efficient
use of this costly infrastructure. And
there might be other instances where
speeds exceeding 100 km/h would
be more compatible with fast and fre-
quent passenger services.

7) Both Modalohr and CargoBeamer
systems are primarily intended for ho-
rizontal loading, but both enable the
vertical loading of trailers. However
the Lohr UIC wagon enables only verti-
cal loading of craneable trailers, which
are in a minority. Any trailer can be
loaded onto a CargoBeamer wagon,
which includes a removable basket
(see the upper photo on p. 54).
Modalohr reckons that loading a trailer
which is secured in the basket only by
its parking brake (without the use of
wheel chocks, for instance) is risky -
the trailer could start to move, and in
the worst instance slide out of the bas-

58 Railvolution

ket. This would appear to be specula-
tion on the part of Modalohr. Basket
wagons have been in use for several
decades, and in the past there has
been no such incident recorded.

At first sight, use of the basket
might appear complicated. However it
is almost as fast at to lift a trailer and
basket and insert them in the pocket
wagon as to lift and insert a craneable
trailer. Only one person (crane or reach-
stacker staff) is required to realise the
loading, while with the loading of a cra-
neable trailer onto a pocket wagon, the
principle used with the Lohr UIC, there
has to be a second person to check
that the cradle is correctly positioned
in relation to the king pin.

The CargoBeamer therefore offers
the great advantage of loading non-
craneable trailers using conventional
cranes and reach-stackers. The only
other system which allows this, and
currently in regular use, is the ISU sys-
tem, developed by Rail Cargo Austria,
described on pp. 62 -63.

8) Modalohr's presentation file includes
a map, showing the routes where
4 m high trailers can be moved
by rail, either using a standard pocket
wagon or a Lohr UIC wagon. As far as
the Czech Republic is concemned, this
map is inaccurate, All main corridors in
the Czech Republic comply with the
P410 intermodal code. These include
the line entering the country from east-
ern Germany and heading southeast,
crossing it towards Slovakia or Austria,
so traversing the country is possible.
In fact even both the lines available
for transit freights from Décin down
to the southeast have a P410 loading
gauge, whereas the map suggests that
there is only one line, and that this
does not enable movement of 4 m high
trailers on pocket wagons. Actually,
there is just one sequence of tunnels
with a tight clearance on one of its
tracks north of Praha, but this is regu-
larly circumvented by signalling inter-
modal freights carrying 4 m high trailers
via only one of two tracks in the tunnel.

In general, both Modalohr and
CargoBeamer systems need specially
equipped terminals for their full poten-
tial to be exploited. Provided reload-
ing/loading/unloading mechanisms
are fitted along the length of a logistics
terminal track, CargoBeamer can han-

dle trailers very rapidly, the system
being highly automated. The few staff
required, coupled with the speedy
turn-round times for trains (ensuring
that their down time is minimised),
ensure the efficiency of the system,
and would contribute to the recouping
of capital investment in infrastructure.

As an example, CargoBeamer pre-
sents its Compact3 version of a load-
ing site. This includes several parallel
sets of loading and pre-loading instal-
lations, 280 m long. One freight of
average length would take no longer
than two hours to load, including post-
loading inspection, the loading opera-
tion being fully automated. Such a ter-
minal could be run by two operating
staff at any given time, handle up to
about ten trains per day, and require an
investment of around 12 million EUR.

Modalohr is also developing an
automated unloading system. This
includes unmanned electrically pow-
ered road tractors fitted with superca-
pacitors, with wheel-mounted induc-
tion motors charged while on the move
by electromagnetic induction. Laser
sighting devices are to be used to
quide the tractors into the right position
when handling trailers.

How Can Lohr UIC
And CargoBeamer
Wagons Traverse
The Gotthard Line?

The most common way how to
determine the maximum permitted
height of an intermodal unit moved by
rail is using the P/C intermodal
gauge code, which is a line-specific
loading gauge, and simple formulas
associated to it. At first sight, if one
makes use of the basic dimensions, it
appears that neither the Lohr UIC nor
the CargoBeamer should be able to
carry 4 m high trailers on the Gotthard
line. However both vehicles incorpo-
rate features which make this possible.

While the Létschberg route has
aP/C B0O/405 code, the Gotthard's is
P/C 60/384. All code numbers are in
cm. The two-digit number applies only
to units which have a maximum width
of 250 cm, which normally does not
include trailers. It indicates the extent
to which the overall height of the
wagon and the loading unit can exceed
363 cm (which was set as a standard).
Therefore the Lotschberg route Is suit-

able for load heights of 363 + 80 =
443 cm, and the Gotthard for load
heights of 363 + 60 = 423 cm.

The three-digit code applies to
loading units with a width of between
250.1 cmand 260 cm, which imposes
further limitations on the loading gauge
that can accommodate them - the
increased width has to be taken into
account at the upper comers. This
includes usual trailers too. This code
number indicates the highest allowed
height of the loading unit alone, when
carried on a wagon whose loading
deck is 33 cm above rail top. Nowadays
more recent types of pocket wagon
have a 6 cm lower pocket floor - just
27 cm above rail top, so on the
Lotschberg route a 411 em high trailer
(405 + 6 cm) can be carried, and on
the Gotthard route a 390 cm high one
(384 + 6 cm) can be accommodated.

The standard CargoBeamer
wagon has its loading deck 32 cm
above rail top. In theory it could only
carry 385 cm high trailers on the
Gotthard route. However, CargoBeamer
has introduced certain design modifi-
cations which enhance the loading
height slightly. In the pocket floor there
are sunken areas where the wheels of
the trailer rest, and the bases of these
pouches are just 24 cm above rail top,
thus gaining a further 9 cm of available
height, and allowing 393 cm high trail-
ers to be carried on the Gotthard line.
But that is not all. To gain the further
7 cm necessary to accommodate
a trailer height of precisely 400 cm itis
simply necessary to deflate the pneu-
matic suspension, and this can cut
between 7 cm and 12 cm from the
height. The space envelope occupied
by a trailer 255 cm wide could well be
different to that of one which is 260 cm
wide, but both types would still fit the
Gotthard loading gauge, as measured
using lasers.

CargoBeamer states that its means
of anchoring trailers ensures that they
are levelled precisely, and rest on the
wagon perfectly horizontally. In this
way they still fit within the loading
gauge, with not a centimetre to spare.
Following loading, to ensure that the
available space envelope for the trailer
is not exceeded, precise laser measu-
rements are made, this being the regu-
lar practice for all RolLa services in
Switzerland, and used by both SBB
and BLS.



The Lohr UIC wagon's loading
deck is 22.5 cm above rall top. This is
10.5 cm less than the 33 cm set as
standard for the P/C code, so this would
allow the vehicle to carry 394.5 cm high
trailers over the Gotthard route with of
P/C 384, Moreover the tolerance for
lateral movement is +5 cm for a trailer
loaded vertically onto a standard pocket
wagon, but only +1 cm for horizontal
loading on a Lohr UIC wagon. The result
is that the theoretical height of the trailer
could safely be increased by 2.5 cm
from 394.5 cmto 397 cm. Then, since
the P/C code considers a 260 cm wide
trailer, in the case of one just 255 cm
wide, a Lohr UIC wagon could safely
carry one 400 cm high across the Gott-
hard route. In fact, SBB Infra-struktur's
measurements, drawings and tests lead
to the confirmation that a Lohr UIC wa-
gon could safely carry a 255 cm wide

Gradients And Trailing Load

Data shown include maximum gradi-
ent, and maximum permitted train
weight, this assuming haulage by one
TRAXX F140 locomotive.

By June 2016:

The Gotthard base tunnel will be fin-
ished. This will offer an alternative to the
existing line with its 26 %. gradients and
700 t trailing load limit, with a steepest
gradient of 12 %o and a limit of 1,600 t,
when the single track line via Luino will
be used, thus avoiding the ramps on
either approach to Monte Cenari, making
this the easiest trans-Alpine route.

The Simplon route is more difficult,
where the steepest southbound gradient
is 16 %0 (1,300 1), while for northbound
trains 25 %o (700 1).

Kaleidaoscope

and 400.1 em high trailer or a 260 cm
wide 397 cm high one over the Gotthard
line.

So far these calculations for the
Lohr UIC wagon have not taken into
account the draining of the pneumatic
suspension on the trailers. Lohr reckons
that this results in a gain of a further
6 cm, so it would be feasible to carry
260 cm wide and 403 cm high or
255 cm wide and 406 cm high trailers
over this line. Therefore both the Lohr
and Cargo-Beamer technologies use
all possible means o gain loading
height, with trailers being accommo-
dated with the bare minimum of toler-
ances. The wagons have to be designed
so that the loading dimensions are ful-
filled precisely, at all times, and precise
checking using laser measurement is
essential. Naturally, this brings with it in-
creased set-up and operational costs.

By late 2019:

The Monte Ceneri base tunnel will
be in use. This will enable freights to
avoid the 26 %. ramps in both directions
(700 t), but around Mendrisio, the old
line will still have a maximum gradient
southbound of 15%a.(1,300t)and 21 %
(970 1) northbound.

Loading Gauge
Limitations

In 2014:

From Direction Of Létschberg:

- via Premosello and Borgomanero to
Novara: P/C 80/405,

- to Novara via Oleggio and to Gallarate:
P/C 50/380,

- beyond Gallarate to Milano: P/C
45/364.

Should trailers be carried on con-
ventional pocket wagons, such pre-
cision is not necessary, since the toler-
ances are greater. Route availability for
4 m high trailers is thus limited, the
Gotthard route being out of bounds,
even if pocketl wagons with the decks
of their pockets 27 cm above rail top,
meaning their loading decks are only
3 cm higher than that of the Cargo-
Beamer and 4.5 cm higher than that of
the Lohr UIC, are used.

Completion of the Gotthard base
tunnel in 2016 will not eliminate the
loading gauge problem altogether, since
there will still be several older tunnels
on the route, both in Switzerland and
in Italy, where gauge enhancement is
necessary.

Current plans are for this to be rea-
lised by 2020, so that the entire route
between Basel and Milano is cleared

From Direction Of Gotthard:

- via Chiasso to Milano: P/C 60/384,

- via Luino to Gallarate and to Novara:
P/C 50/380.

By 2020:

From Direction Of Lotschberg:

- via Premosello and Borgomanero to
Novara: P/C 80/405,

- to Oleggio and to Sesto Calende
(junction with the line from Luino): still
only P/C 50/380,

- beyond Gallarate to Milano: still only
P/C 45/364.

From Direction
Of Gotthard:

- via Chiasso to Milano: P/C 80/410,
- via Luino to Gallarate and Novara: P/C
80/410.

for transit by 4 m high trailers on standard
pocket wagons. On 28 January 2014
in Bern the Swiss Federal Councillor
Doris Leuthard and the talian Transport
Minister Maurizio Lupi signed an
agreement under which Switzerland is
committed to contribute a loan of 120
million EUR for gauge enhancement of
tunnels on the Luino line to permit transit
by 4 m high trailers. Haly is to provide
investment of 40 million EUR for gauge
enhancement on the southern section
of the Gotthard route between Chiasso
and Milano. The Swiss parfiament earlier
agreed under federal law that a loan of
280 million CHF (230 million EUR)
should be obtained to cover the cost
of gauge enhancement elsewhere in
Switzerland on this route.

—Deuelopment Of Upgrading Particular Sections In Italy,
— —Which Are Continuing To Swiss Transalpine Transit

RFI documentation indicates that
the Lotschberg - Oleggio - Novara and
Gallarate - Milano routes are to be
adapted to P/C 80/410 by 2017
already. However at present funding is
notin place, so it is unlikely that work will
be completed by this date. Lines to
Genova from Novara and Milano defi-
nitely will not be adapted for P/C
80/410 by 2020.

Train Lengths
(including locomotive)

In 2014:

- 550 m or less: Domodossola -
Oleggio - Novara/Milano, and Luino -
Novara,

- between 550 and 600 m: Domodos-
sola - Premosello - Borgomanero - No-
vara - Genova, Chiasso - Milano,

P/c22
pjc2s
P/C30
P/C32
P/cas
P/CS0
P/CEO
P/Ca0
Linew con il profil

lenite & caricn F 5.
(AL (1 o ROV, Tormo 1 Taw. 17)

Northwest Italy: Intermodal Codes Of Lines - 2014.
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