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mm Definition of combined transport

The term Combined Transport (CT) covers multi-modal transport
chains in which the loading units are transferred between the
different modes of transport, i.e. road, rail, inland waterway or sea.
Combined Transport is a special form of intermodal transport and is
defined as “intermodal transport in which the major part of the
European journey is by rail, inland waterway or sea and any initial
and/or final legs carried out by road are as short as possible”.(*)

mm Intermodal transport chain

Combined transport can be divided into two important market
segments.

Seaport hinterland traffic is traffic between seaports and the
hinterland.

In continental traffic, the goods are transported within a continent,

i.e. not overseas. In Europe, the goods are transported in a north-
south and east-west direction. Continental CT is primarily
characterized by the transport of trailers.

(https://www.intermodal-info.com/en/market-segments/)
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(*) Source: UN/ECE (2001), Terminology of Combined Transport
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mm Intermodal loading units

Combined transport is characterized by the transport of goods
packed in intermodal loading units (LU) that are transshipped
between modes of transport (road, rail, inland waterway, short sea
shipping).

In seaport hinterland traffic: use of (ISO-) containers only.

In continental traffic: use of semi-trailers, swap bodies and (UIC-)
containers.

(https://www.intermodal-info.com/en/loading-units-ct/
Container: different types depending on purpose, stackable

Semi-trailer: deviations in type, non-stackable
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Swab-bodies: deviations in type, mostly non-stackable
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There are different types of handling facilities for combined
transport: key differences lie in size, capacity, function, technology

and market orientation.

Some of these parameters depend on the geographical location
and market situation, others on planning and technology

decisions

Following will be displayed some examples of the most important
terminal/handlings facilities with a short overview on

infrastructure and superstructure.

|.  Conventional CT small scale — Reachstacker

2. Conventional CT medium and big scale — Gantry Crane
3. Special solution for semi-trailers: RoLa — RoRo

4. Special solutions for non-craneable semi-trailers

5. Mixed solutions for CT and conventional cargo
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HANDLING FACILITIES

PART I

Regardless of the type of handling facilities there are some basic
infrastructure and suprastructure parts that are common
to almost every terminal due to their crucial function within the

handling processes.

The picture below shows the most crucial parts of a CT terminal
that might be important for construction planning purposes.

Adjacent use Pre-station / Loading Adminis- Pre-set area
areas buffer tracks tracks tration and check In

Driving lane Interim storage Handling quay Ingate/
/ Stock equipment Outgate
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Handling of CT needs space, depending on the type and size of
the planned handling facility this requirement differs. There is no
standard terminal, as geographical frame conditions as well as

market situations are neither.

With regard to planning of future handling facilities it may be
useful to take into account some basic requirements of size and
capacity to fit into general requirements of future oriented rail

based transport systems in europe.

* Loading track length — 350 m (half lenght train) or at least
700m (full lenght train plus additionally 30-40 m for the
shunting locomotive

= (pre-)storage of loading units (LU) requires space, this applies
in particular to semitrailers as they are not stackable

= The use of a reach stacker requires stable build handling areas
which require a width of about 15 m along the loading tracks
and stack

= Every handling systems requires sufficient space for interim
storage of LU and efficient gate and check areas, every traffic
interference (rail, road) has consequences on operation and
storage

= Capacity — a reach stacker has a productive capacity of around
25.000 LU/year (40.000 TEU) a gantry crane of around 50.000
LU/year (80.000 TEU)
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The chosen handling technology is crucial for the construction
planning for a handling facility.

Function and design is related to the handling technology bound
processes and cannot be changed easily afterwards.

Globally in use since decades is the conventional handling of LU,
mainly containers via maritime transport chains from seaports to
hinterland facilities, by gantry cranes and reach stackers.

For the handling of semitrailers there are both conventional
handling by gantry cranes and reachstackers with special
equipment and alternative solutions for non-craneable
semitrailers by special technologies.

Handling technologies —l
vertical handling horizontalhandling
1 l Roll-on/ Roll-off (RORO) e bt L2
- L
- Rollende LandstraRe (Rola) mwm
K L: t§ -
o CargoBeamer — =
Ship to shore crane (STS) Gantry crane Helrom — u n)
Flexiwaggon —
Modalohr — b

- - ... handling of intermodalloading units
ISU System =L = — i
- container 1 craneable semi-trailer
[m——]
cwo L NiKRASA 10 — B sweovon non-graneable semi-trailer
Tractor unit with semi-

Straddle Carrier Reachstacker el trailer
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Following you will find some basic information on different
handling technologies in intermodal terminals / handling facilities.
The tables on this and the next page are taken from the study:
“Comparative evaluation of transshipment technologies for

intermodal transport and their cost”, EU Commission 2022

Transhipmen Type of Loading Unit
e Swap Bodies | Semi-Traters | Full vehicies
Gantry Crane X X

2 Reach Stacker X X X
Hydraulic Matenal
Handling Crane
Mobile Harbour
Crane X (x) ()
RoRo Ramp
toffrom Ship
Sidelifter X (x)
BOXMover X (x)
Mobiler (Rail
Cargo Austria)
Container Mover
3020

Cargo Beamer
next generation
11 Modalohr UIC
12 Nikrasa

13 ISU

14 Rola Ramp X

15 Flexiwaggon X

r21 2.0 road rail
16 X
link
Source: KombiConsult analysis; * “Full Vehicle” means a motor vehicle or a vehicle combination (road trains and/or articulated

vehicle); *x™ means technical capable and commonly used, “(x)" means technically possible but not operationally meaningful
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https://op.europa.eu/en/publication-detail/-/publication/d37790ea-b6éef-1 | ec-
béf4-01aa75ed7lal



https://op.europa.eu/en/publication-detail/-/publication/d37790ea-b6ef-11ec-b6f4-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/d37790ea-b6ef-11ec-b6f4-01aa75ed71a1
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Transhipment Technology Place of use in EU Numb_er -k
Terminals

1 Gantry crane Widely used in Europe 345* - 875
2 Reach Stacker Widely used in Europe 375" - 905*
3 Hydraulic Material Handling Widely used in ports <100
Crane
4 Mabile Harbour Crane Widely used in ports <100
5 RoRo Ramp toffrom Ship Widely used in ports 100 - 200
Used in different European
6 Sidelifter countries, but low prevalence in n/a

intermodal transhipments

Used in different European
T BOXMover countries, but low prevalence in n/a
intermodal transhipments
Mainly used within and to/from

8 Mobiler| (Rail Cargo Austria) Austria and EU relations <10
Used by Railcare on selected
g Container Mover 3020 locations in Switzerland: 11

(Innovatrain) Carouge, Aclens, Bern, Brig,
Gwatt, Schafiheim, Balerna,

- Transhipment Technology Place of use in EU Ijlql_umb_er of
erminals

Castione, Domat/Ems and by
Smart Rail Logistics between
Dresden and Emden
Used on selected terminals in
Cargo Beamer next generation Europe: Domodossola,
(Cargobeamer AG) Perpignan, Calais,
Kaldenkirchen, Duisburg, Poznan
Used on selected terminals in
Europe with own installations:
Aiton, Bettembourg, Calais, Le
Boulou, Orbassano, Poznan; but 6
wagons are also used in relation
with other intermodal terminals
where “vertical” lifting is provided
Used on selected terminals in
12 Nikrasa Europe: Bettembourg, Budapest, ]
Heme, Padborg, Triest, Verona
Mainly used to/from Austria and
EU relations
Used on selected connections in
Europe. The focus of the
connections is on transalpine
freight traffic: Brennersee,
Freiburg im Breisgau, Marbor,
Novara, Trento, Wels, Wargl
15 Flexiwaggon Currently no use 0
Used in selected terminals in
16 r2l 2.0 road rail link (VEGA) Europe: Karlsruhe, Rheine, 4

Triest, Verona
Source: KombiConsult analysis: * from RFP; estimated

10

Modalohr UIC (Lohr Industrie,

RV

13 ISU (OBB Rail Cargo Austria <10

14 RolLa Ramp
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GANTRY CRANE

Source: SGKV e.V.

Parameters Description m

Loading units handled Semi-trailer / container / swap bodies

Space requirement Depending on the construction of the
terminal site, medium scale to big scale,
high efficient

capacity Depending on the construction of the
terminal site, potential for high capacity

Terminals in operation In Europe there are following DG Move
Study more than 300 terminals in
operation
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Source: SGKV
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Loading units handled Semi-trailer / container / swap bodies .

Space requirement Depending on the construction of the
terminal site, small scale to big scale, high
efficient

capacity Depending on the construction of the
terminal site, single use in small scale
terminals

Study more than 300 terminals in

Terminals in operation In Europe there are following DG Move ‘
operation
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Source: https://intermodalnews.eu/2022/04/| | /cargobeamer-to-annually-produce-500-unique-pocket-wagons-for-combined-transport/

T N

Semi-trailer / (container)

Loading units handled

Space requirement

capacity

Terminals in operation

Depending on the construction of the
terminal site, small scale to big scale,
rather efficient

Depending on the construction of the
terminal site and the handling time of one
train, potential for high capacity

In Europe there are following DG Move
Study only 6 terminals in operation
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HANDLING TECHNOLOGY

LOHR

WEBLINK TO OPERATOR:
HTTPS://WWW.LOHR.FR

Source: https://www.lohr fr/de/catalogue/die-terminals-des-lohr-systems/

Parameters Description m

Loading units handled Semi-trailer / (container)

Space requirement Depending on the construction of the
terminal site, small scale to big scale,
rather efficient

capacity Depending on the construction of the
terminal site and the handling time of one

train, potential for high capacity

Terminals in operation In Europe there are following DG Move
Study only 6 terminals in operation
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HANDLING TECHNOLOGY

HELROM

WEBLINK TO OPERATOR:
HTTPS://EN.HELROM.COM/

Source: Matthias Plehm / SGKV e.V.

Parameters Description m

Loading units handled Semi-trailer

Space requirement Usually, one handling track with a road
(ballast paving is sufficient) ‘
small to medium scale, rather efficient

capacity Low to medium capacity
Terminals in operation In Europe there is currently only one
connection, more wagons and connections

are planned in short term
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MULTIMODAL LOGISTICS CENTER / RAIL PORT

Source: https://www.wirtschaftsforum.de/interviews/bauer-spedition-gmbh/als-umschlagplatz-ist-der-railport-unschlagbar

T S N

Loading units handled

Space requirement

capacity

Terminals in operation

Semi-trailer / container / swap bodies
general cargo / bulk goods

Depending on the construction of the
terminal site, mid-scale to large-scale. Offer
not only the handling of goods between
modes of transport, but also many services
(such as commissioning in warehouses).

Depending on the construction of the
terminal site and the handling time of one
train, potential for medium capacity

In Europe there are more than 100 railports
/ Multimodal Logistics Center in operation
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LOADING POINTS

Source: http://www.inselrundgang.de/galerie/bild.php?id=100706_ladestr&titel=Ladestrasse-mit-Gleis- 10

meters escription m

Loading units handled Semi-trailer / container / swap bodies
general cargo / bulk goods

Space requirement Usually one handling track with a road
(ballast paving is sufficient)
small scale, rather efficient

capacity Low capacity ‘

Facilities in operation DB InfraGO AG alone operates more than
400 loading points
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