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ROLA - “Piggyback rides”
across the Alps!

European transalpine intermodal rail/road freight operations
Boyd Misstear

A pictorial Review
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Intermodal Transportation

* Intermodal transportation goes
back to the 18th century and
predates the railways

* Some of the earliest containers
were those used for shipping
coal on the Bridgewater Canal in
England in the 1780s




Intermodal Transportation

 Combined transport is where
the major part of the journey is
by rail, inland waterways or sea,
and any initial and/or final legs
carried out by road are as short
as possible

e Two forms:

* Unaccompanied — shortened to
Combined Transport and

 Accompanied Combined
Transport



Intermodal Transport

* Machine for
transferring Diligent

O T p—— 2 & * Accompanied combined
wagons g 3 transport is the movement of
goods in one and the same
loading unit or road vehicle,
using successively two or more
modes of transport without

handling the goods in changing
modes

* More specifically, accompanied
combined transport is one of
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Stagecoach transferred to a rail car with a simple Portainer, an example of early intermodal freight transport by the French Mail, 1844.
The drawing is exhibited in Deutsches Museum Verkehrszentrum, Munich, Germany.



Intermodal Transport — Combined Transport

Transferring freight containers 1928

London Midland & Scottish Railway VW Traln (Epoche 111 1950s)
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Intermodal Transport — Combined Transport

DB Us676 Epoche IV (1965-1990) Modern Ship / Shore Transfer
CFF/Migros KombiRail Container Terminal Bremerhaven
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Intermodal Transport — Combined Transport

Cargo Sprinter (DB Class 690/691) Evolved into the
Modern Tunnel Fire Rescue Train
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Fast forward to Today ...




Major Economies (GDP - 2017)
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Freight transport in the EU-28 — modal split

185 182

2012 2013

Rail =Inland waterways = Road

Note: EU-28 includes rail transport estimates for Belgium. inland waterways transport estimates for Finland and does notinclude road freight transport for
Malta (negligible). Figures may not add up to 100% due to rounding

Source: Eurostat



Europe’s Core Transport Corridors

LEGEND

Baltic — Adriatic

North Sea — Baltic

Mediterranean

Orient / East-Med

Scandinavian — Mediterranean

Rhine — Alpine

Atlantic

North Sea — Mediterranean

Rhine —Danube




Rail Freight Corridors (RFCs) map 2016
Indluding extensions expectad in 2017 as indicated by the RFCs"
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Alpine Goods Volumes

* In 2016, 40.4 million tonnes of goods were transported by road or rail
across the Swiss Alps, with rail alone accounting for 71% of
transalpine merchandise traffic

* Switzerland is leading the way for rail freight in comparison with other
Alpine countries

* In 2014, rail freight traffic across the Alps accounted for:

* 15.2% of the total volume of goods in France A
e 27.6% in Austria | p ey

Switzerland Austria

* 67.8% in Switzerland France S siovania

: Italy
e rrandah

Source: Swiss Federal Department of Environment, Transport, Energy & Communications



Freight Traffic Across the Alps

Trafic marchandises a travers les Alpes 1980-2014
Mont-Cenis / Fréjus — Brenner (arc Alpin A)  Millions de tonnes nettes-nettes/an
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Traffic Transfer

Swiss transport policy aims to transfer freight traffic across the Alps from road to rail

* Following instruments and
measures:

* the new railway line across the
Alps (NRLA)
* the Heavy Vehicle Fee (HGV)

* the 4-metre corridor and the ] Yoo i L A
layout of the terminals ke

~  [Basel |zyrich

w===_NRLA - New Rail Link through the Alps




Freight Handling by Rail ...

 Combined & Accompanied Combined Transport (ROLA)

* From Piggy-Back to Intermodal — nearing 50 years




Modern Combined

Block Combined
Combined on Brenner North Ramp on Lotschberg South Ramp




What is “ROLA"?

* A rolling highway/motorway (originating from the German
designation Rollende Autobahn, also known as Rollende Landstrasse
("rolling main road"), abbreviated ROLA)



https://en.wikipedia.org/wiki/German_language

>
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e Safety & Environmental Considerations main drivers -
* Saving energy reduces costs, emissions & noise - not contradictory goals!
* CO2 emissions are already a significant cost factor and this is an upward trend

* Environmental protection is already an important commercial competitive
factor

* Anticipated increase in environmental regulatory interventions

* Rail freight transport is regarded as the preferred mode of transport
for environmentally sound logistics processes

* Combined & Accompanied Combined transport has an important
role to play here - allows the transportation of individual
consignments bundled with other consignments

Why ROLA?



Major Rail Operators in Europe - 2017

Networks of Major High Speed
Rail Operators in Europe
Situation December 2017

Only services which run atleast 5 fimes
per week, per direction are included
Seasonal services notincluded
=== Allegro (Karelian Trains)
= |talo (NTV)*
=== Frecce (Trenitalia)
== Thello*
Locomore (Leo Express)*
Eurostar*=
== Thalys*"
= Railjet™
=== |CE/ECE (Deutsche Bahn)****=
= TGV /Quigo (SNCF)
=== Sapsan (RZD / Russian Railways)
= AVE (RENFE)™*
=== X 2000/ SJ 3000 (SJ)
=== Pendolino (VR)
Westbahn*
=== TR Express*
=== Alfa Pendular (Comboios de Portugal)
=== |nterCity (Virgin Trains)
InterCity (East Midlands)
=== |nterCity (First Great Western)
== |nterCity (OSE)
=== Southeastern High Speed
= Yiiksek Hizli Tren (TCDD / Turkish Railways)
== Experess InterCity Premium (PKP)
=== Other rail lines / operators (Selection)
*Open access operator
** Joint operation between OBB, DB, SBB, CD and MAY
*Includes other RENFE services on high speed rail

lines
+++= Parlially owned by SNCF, independently operated
International services operated by various partnerships
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Transalpine routes
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Technical Challenges to Implement

* VVary between Regions of the world

* In North America, the loading gauge for the most part is high enough
to even accommodate double stack containers

* In Europe, with the exception of purpose built lines such as the

Channel Tunnel, Létschberg and Gotthard Base Tunnels, the Ioadlng
gauge height is much smaller




Technical Challenges ...

* Height of a lorry (truck!) parked on a deck above the wagon wheels is

a non starter

 Special wagons with small diameter wheels & low axels have been

designed
e But small wheels restrict the maximum speed
* And axel loading is a paramount consideration
 Various Rail Gauges

Meter Gauge
[ OO0 mm

Jft 3t in

Standard Gaugze
1435 mm

4t 8% in

Broad Gauge
1520 mm

4 ft1l1% in




Swiss — Italy 4M Corridor

* In 2014 agreed to upgrade key freight link between the Swiss border
and northern Italy to accommodate semitrailers with a 4m corner
height

* An important part of the Swiss Federal Council's plan to create a
continuous 4m corridor from Basle to Northern Italy via the Gotthard
Base Tunnel, in line with its modal shift policy

* The agreement also includes a provision for Italy to spend €40m on
upgrading the line between Chiasso and Milan. The work mainly
involves increasing the loading gauge in tunnels and modifying
platform canopies at stations



Accompanied Combined transport by rail

Two basic types of ROLA rail service that involves accompanied combined transport

A “Car Shuttle” Train (Kandersteg) A “Rolling Highway” (Freiburg)




Rolling Highway — More than one Wagon Design

Due to market pressure resisting modification to lorries/trailers, currently more than
one ROLA design in commercial service — each with advantages/disadvantages

" Modalohr" “Cargobeamer”
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Modalohr

Combined Transport Swivel Platform

Q
r
o
1
o
D
S
~
v




CargoBeamer

* Combined Transport

 Specially designed pallets which can carry a road trailer; the pallets
are fitted on top of flatcars



https://en.wikipedia.org/wiki/Pallet
https://en.wikipedia.org/wiki/Semi-trailer
https://en.wikipedia.org/wiki/Flatcar

Rolling Highway — Low-Bed Wagons

Combined Transport 4-Axle ROLA (Sdgnss)

* Designed for transporting
craneable semitrailers,
containers and swap bodies

 Caters for a diversity of
semitrailers

Source: WBN Waggonbau Niesky GmbH



Rolling Highway — Low-Bed Wagons

Accompanied Combined Transport 8-Axle ROLA (Saadkms)

* Intended for the transport of
driver-accompanied truck-trailers
and semitrailers, a form of
combined freight traffic, and is
employed in the transalpine
shuttle sector

* Payload of 44 t and, responds to
the transportation of semitrailers
with a corner height of upto 4 m
on the St. Gotthard Axis




Rolling Highway — Manufacture
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Rolling Highway — Low-Bed Wagons

Accompanied Combined Transport

* Also intended for the transport

10-Axle ROLA (Saadkkms)

IEEEEEEEE

of driver-accompanied truck- 0N =7

Ay

AN

trailers and semitrailers, a form

T % _— y 83“7“ [

¥ ngm&;i

of combined freight traffic

* Design and engineering licensed
by ABB-Henschel

e 10-Axle handles increased loads
over the 8-Axle max load

17730
ttttt




Rolling Highway — Low-Bed Wagons

4 Axle R (Sdgnss)

Wagon length: .

*  Wagon axle base: ......cceeuveeueneee.

*  Maximum width of the wagon...........

* Height from the rail to the ceiling: ......

* Bogie axle base: .....ccccoceevevvnne.
* Automatic brake type:.......ccuu...
* Bogie typei..vinie e
* Bogie axle base:.....ccoeevveevreenen..

e  Wheel diameter — as new: .................

*  Wheel diameter - as fully worn: ..........

* Dead weight:.....ccccovvvviiiieeeceeens e,

e  Maximum load on axle:.....cccovvveveenennne.

* Max. constructive speed.............. ....

23460 mm
17600 mm
2892 mm
625 mm
1800 mm
KE-GP-A
2+3
4x700mm
760 mm
335 mm
22t

16t

120 km/h

Source: MTCAJ Article # 0158 www.mtc-aj.com

10 Axle (Saadkkms) Trucks

Wagon length:.......cccoveeeee e, 20200 mm
Wagon axle base.........ccccuuun.... 12730 mm
Height from the rail to the ceiling:........ 454 mm
Automatic brake type.......ccceuueun.s KE-GP-A
Bogie type: ..o, 2+3
Bogie axle base: ......ccceeevveennnnn. 4x700mm
Diameter of the wheels — as new.......... 370 mm

Diameter of the wheels - as fully worn:..335 mm

Dead weight:......cccoovveevecieeeenenn 21,3t
Maximum load on axle:.........ccceuuue.e.e. 7,5t
Net load of the wagon.........coeeeunen .. 53,7t
Max. constructive speed.................. 120 km/h

ASPECTS REGARDING BRAKING FLAT WAGONS WITH SMALL WHEELS


http://www.mtc-aj.com/

Rolling Highway — Low-Bed Wagons

Important Considerations /
Compromises include 10- AxIe ROLA (Saadkkms) Trucks

* Decrease in the rolling diameter

* Increase in the number of axles
to maintain a constant net load

* Braking systems — due very low
wheel plane used as brake disc

Source: 1 XVl Inter nal Scientific Conference “Transport 2007” — www.mtc-aj.com
MTCAJ Article # 0158 ASPECTS REGARDING BRAKING FLAT WAGONS WITH SMALL WHEELS

Source: Grampet Debreceni Vagongyar Kft. - www.vagongyar.hu



http://www.mtc-aj.com/
http://www.vagongyar.hu/

UIC* Classification of Railway Codes %,I i/t
-

Abbreviated Explanations

8-Axle ROLA (Saadkms) Bcmz Carriages

» S =special flat wagon with bogies * B = passenger coach with 2" class

* aa = 6>8 wheelsets (axles) seating

+ d = transportation of motor vehicles ~ * ¢ = €0ach with compartments

e k = maximum axle load * m = passenger coach with a length >

oading | ) 24.5 Metres

* m = maximum loading lengt

. 51eN6 * z = coach with power from bus-bar
* s = permitted speed (100 km/h) (no axle generators)

* UNION INTERNATIONALE DES CHEMINS DE FER - The Worldwide Railway Organization — HQ Paris, F

Source: UIC & Wikipedia

https://uic.org

https://en.wikipedia.org/wiki/UIC classification of goods wagons
https://en.wikipedia.org/wiki/UIC classification of railway coaches



https://uic.org/
https://en.wikipedia.org/wiki/UIC_classification_of_goods_wagons
https://en.wikipedia.org/wiki/UIC_classification_of_railway_coaches

Bcmz Carriages

Lorry Drivers Accommodation Typical night configuration

o
~ ) - e e
LT', ﬁj}fj‘,‘xﬁ = i fifh_,‘ — ] : f—
g - 1 i : =
— = e o= a
== e s == :
: »“’f:’ = —5"‘ = o




AR
ROLA Operators Lt
P =R

FOR ROAD-RAIL
COMBINED TRANSPORT

ALPE ADRIA

SRt - BOHEMIAKOMBI =MIAT
> AMBROGIO C=MAS
CFLY  Combiberia GG FSLB - HUPAC-

ST Y kombi
S8 wms Gl e )

NAVILAND
C AR G O

NOVRTSEAN

ROCOMBI

Sample Listing



ROLA Operators — sample Alpine operators
SR

o — I FmEII!If*».lTEFIF\.I;ﬂa.TIIZZIr'».I.l'-!LLUr'.lll.'.lf*».l
Hupac AG — HQ Chiasso, CH 1= R

COMBINED TRANSPORT

* Handles approx. 740,000 trucks pa
e Approx. 5,500 rail platforms

* RAlpin AG — HQ Olten, CH
* Handles approx. 100,000 trucks pa

e Kombiverkehr — HQ Frankfurt am Main
* Handles approx. 1,000,000 trucks pa

« OKOMBI — HQ Vienna, AT
* Acquired by Rail Cargo Austria AG




HUPAC AG Network

Source: HUPAC

Zabaykalsk b
Q Blagovestensk

Changchun
o

© Shenyang.
O Yingkou

O Beijing

D Tashkent Tianjin O

HUPAC



HUPAC AG Network HUPAC

On the BLS Lotschberg South Ramp Bietschtal Bridge




RAlpin AG T at/p/in]

BLS Hauled over Kandersteg Viaduct, CH — Lotschberg North Ramp

Source: RAIpin



Kombiverkehr Gl orvahr

Intermodal at Prien Am Chiemsee
3 Categories of wagons deployed (Near Munich)

* Pocket wagons for the transport
of cranable semi-trailers

* Container carriers for the : |
transport of containers and d = 2 |\
. : . 1
swap bodies erklzlhr\
- A | 4 R
(] “ y 1 e —y
* Low-loader wagons for the - b U

transport of complete goods
vehicles on the "Rolling Road"

Source: Kombiverkehr



OKOMBI — RailCargo Austria AG

* May 15, 2013 Okombi GmbH
was acquired by Rail Cargo
Austria AG

» Okombi GmbH organizes and
operates from and to
accompanied transportation
services in Austria

* Provides Rolling Road &
intermodal piggyback rides in
Europe




How Does ROLA Ride Work?

* Frequent regular interval timetable service

[ Pig paintings spotted on a trackside freight building in CH ]

* Driver reports to the terminal with his freight lorry

* Truck is weighted, a ticket is issued

* Via a ramp, the driver drives his truck onto the "Piggyback"
* Driver secures the vehicle

* Drivers relax in the recreation wagon

* Drivers can also purchase snacks and drinks

* On arrival, the trucks leave the ROLA via the ramp again



How Much does ROLA Cost?

* The price for a ROLA ride depends on the length of the route and the
time of day. Round-trip discounts often available

* A ROLA ride is deliberately priced economically

 Example Brenner route (Brenner - Worgl) Austria*®
» 80 € toll fees and approx. + 38 € for fuel for a road transport =118 €
* ROLA ride tickets same route are available starting at 92 €

e Payment by Account / Fuel Cards / Cash

* Source: Rail Cargo Operator — OBB www.ROLA.at



http://www.rola.at/

ROLA in Action — RAlpin Explain!

Reservation Check-In

1 RESERVATION

Make a reservation request on the

2 CHECK-IN

Check-in at the dispatch terminal

website, by phone, fax oder mail.

Source: RAlpin AG



ROLA in Action!

Pre Boarding Checks — VERY important! Load — Carefully, but Quickly

3 CHECKS

Final check of all technical

4 LOADING
The drivers drive their trucks

onto the Rolling Highway

. | ~ftatyy nlmtanrd ne ~ ¥ c
and saftetv-related aspects
4 !

Source: RAlpin AG



ROLA in Action!

Driver rejuvenation!
Journey — Lotschberg Ramp Couchettes/Couches — Snack bar

Source: RAlpin AG



ROLA in Action!

Unloading — Drive off! Back on the Highway!

7UNLOADING

The drivers drive their trucks

8 HAPPY MOTORING

On the road again!

off the Rolling Highway

Source: RAlpin AG



ROLA Safety Check List Example

SAFETY CHECK FORM ROLA-TRUCK

(EN)

Please put on
warning clothes and
sturdy shoes!

Keep away from adjacent
railway tracks,

| don't cross tracks -

serious danger!

Keep distance of min.

3 meters from high voltage
constructions -
serious danger!

Tarpaulin and
tarpaulin-sliding-roof
closed and locked

| ROLA Wargl-Brenner v.v.

Rear doors of
semi-trailer
closed and locked

“| with belt on the

In parking position
on the wagon
air-suspension lowered

Truck-aerial up to max.
truck-height of .0 m
or removed

Well fitted air deflectors
on the cabin

FASTEN BREAKS

Ny
y -

chocks

oo T

Truck: engage 1% gear

Spring-operated brake
or hand brake put on

Secure your truck with

Car transporter only:
protection foils of the
cars checked and
fixed if necessary

The truck driver confirms with his signature, when leaving the truck on the train, that the safety-rules according to this check list are fulfilled,

the requirements have been understood and that he saw the safety film.

T
A
-0 =000

train number/
booking number

Wérgl > Brennersee
Brennersee > Wérgl

Cine=a

Wargl > Trento

semi-trailer

car transporter

company, town name 1st driver

trailer plate number / name 2nd driver

total weight

loaded goods truck + load date

yes

ADR-hazardous goods signature

The general terms and conditions of Rail Carge Operator - Austria GmbH/ROLA as well as the conditions of use for transpertation on the rolling read apply.




Brenner ROLA

Traffic Route
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Brenner ROLA

Diversity of Train Operating Companies

¥




Brenner ROLA

B

Line Siding Worgl > Brenner Shuttle

o




Brenner ROLA

Arriving Brenner ROLA Terminal
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Brenner ROLA

Uncouple Driver’s Accommodation Open the hinged buffer bar
S Ny




Brenner ROLA

Drivers drive off!




Brenner ROLA

Waiting drivers drive on ...




Brenner ROLA

Couple up ... Proceed on the way ...

1
|




Brenner ROLA

Line Siding Up close and personal!




Innovative Intermodal

Swiss Operators Optimize Short-Haul
Railfreight

e RailCare established in 2009

* Taken over by Co-OP — one of
the largest supermarkets in CH

* Trains run fixed schedules

* Philosophy - keep the collection
and delivery by road at either
end of the rail trunk haul as
short as possible

g L

Horizontal Loading
(ContainerMover 3000)




DIE POST

Metre Gauge Intermodal LA POSTE
LA POSTA

Post by rail encouraged

Copyriﬂl!:lm Gl




Metre Gauge Intermodal e R UL

Supermarket supplies by rail All goods by rail until “Last Mile”




Metre Gauge ROLA &t Rhiitische Bahn

Vereina Tunnel Drive On — Drive Off
Klostore RhB Vereina
Autoverl adebahnhof
Selfranga
ZUGWALD- /”
TUNNEL  *\le-cy)
2172 m »,
&, %
Yo
M
n“ ]2,*
'&:'1- ".‘ 4?{ 1 :
“onn e, %, | arir AR A
#ﬁﬁ:“h fé]'& Autoverladebahnhof L { "I ”Il I " l”" '“” ‘ 'l 8‘
“ Sagliains
-
L
" 0 Yy
i A Werbindungstunnel
K,
s ] Sasslat;_rgp r”
o~
. Susch




Metre Gauge ROLA &t Rhiitische Bahn
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Base Tunnel Route Development

Alp Massiv Basis Tunnel Status

e Lotschberg —34.57Km Opened 2007,
Partially Completed Dual Bore

tschberg — ) * Gotthard — 56Km Opened 2016, Dual
' Bore

* Ceneri— 15.4Km Due open 2019/20
* Brenner — 55Km Due open 2026

Road M Collegamenti stradali

Vintimille 1& Rai] @™=$ Collegamentiferroviari ° M o) nt_Ce N |S —_ CO nstru Cth N VEt to
CF:“:‘IJ} Coliegamenti ferroviari in St 3 rt

progetto o in costruzions

Rail Connections



Transalpine Barrier — Engineering Challenge

Gotthardbahn

Géschenen 11

Altdorf 447 m

Bellinzona 241 m
Lugano 335 m

Gotthard-Bergstrecke: Lange Altdorf - Chiasso: 171 km Betriebsaufnahme Gotthard-Basistunnel Dezember 2014

Stromversorgung 15 kV 16,7 Hz AC

Zugsicherung mit ETCS Level 2, Hochstgeschwindigkeit

fir KV-Transporte mit Eckhdhe bis 3,80 m fur KV-Verkehre mit 4,0 m Eckhohe zugelassen

Gotthard-Basistunnel (Darstellung in der Lange verzerrt) Ceneri-Basistunnel im Bau

Scheitelnéhe 550 m .M., Tunnelldnge 57 km

Langenersparnis bis Chiasso: ca. 30 km, Stromversorgung ab Chiasso (RFI) 3000 V DC
2 Tunnelréhren und Zufahrtsrampen im Bau, 15 kV 16,7 Hz AC

Lotschberg-Simplon-Achse @ sse= Langenmatstab

ppenstein 1216 m

xuugon 779 m
#® Hohtenn 1078 m

N o

Raron 638 m

Lange Bergstrecke Frutigen - Brig: 60 km
Lange Uber BLS-Basistunnel 50,5 km

0 10

Iselle 628 m

Domodossola 270 m

Brig 678 m
\

[

Lange Simplontunnel 19,8 km
Brig - Iselle: 22 km, Brig - Domodossola 41 km

Bergstrecke (zweigleisig) mit 14,6 km langem Scheiteltunnel === BLS-Basistunnel: Ostréhre und 1/3 der Westrohre in Bet
Kandersteg - Goppenstein, fiir KV-Verkehre fiir 4,0 m Eckhéhe: SIM- 16.6.2007 mit Zugsicherung mit ETCS Level 2, Hochstge|
Korridor (Simplon Inter-Modal) teilweise eingleisiger Slalom-Korridor 200-250 km/h, fiir KV-Verkehre mit 4,0 m Eckhéhe zugeld

BLS-Basistunnel (Darstellung in der Lange verzerrt) Stromversorgung bis Domodossola 15 kV 16,7 Hz AC, B
Scheitelhéhe 828 m 1i.M., Tunnelldnge 35 km (Frutigen - Raron) Domodossola fur KV-Verkehre: SIM-Korridor (Simplon Int}
weiter bis Brig liber Rhonetalstrecke der SBB, 15 km, teilweise eingleisiger Slalom-Korridor fiir 4,0 m Eckhéhe

Langenersparnis bis Brig 10 km, der Tunnel ist zu 2/3 eingleisig,

Stromversorgung 15 kV 16,7 Hz AC

Stromversorgung ab Domodossola (RFI) 3000 V DC



Transalpine - The Létschberg

Tunnel Breakthrough - 2005




Inside the Létschberg

North Portal
Lotschberg Operational 2007 Inside




Inside the Lotschberg — Study Tour

Preparing to go inside! Inspecting the track construction




nside the Lotschberg — Sleeper (Tie) design




Rail Safety — Emergency Tunnel Intervention

BLS Tunnel Rescue Train
Safety Taken VERY seriously! Ready to Roll — 90 seconds!




Transalpine — Gotthard Base Tunnel

Sedrun Multifunctional Emergency
Station Twin Bore Design

Staff village / / = \L/e'mdllsa(;.;n shaft
’ "/

Access galltﬁy
. Staff elevator L=990m

1336 mO.M.
st & | |1 shaftll

~— 4+ ' Hoist room

e T

Depth 800 m =
>

Emergency

E ¢
il ol station

station

S - Multifunctional
Sedrun 5 - station Sedrun
Tunnel , <~

y SOURCE: AlpTransit Gotthard AG
ZURICH

Source: Alptransit Gotthard



Transalpine — Gotthard Base Tunnel

Breakthrough 2010!
Tunnel Boring Machine Multifunctional Junction

Source: Alptransit Gotthard



Ing Ceremony

Open

Gotthard Base Tunnel

2016

Source: Alptransit Gotthard



Transalpine — New Brenner Base Tunnel

Geological Challenges 3 — Tunnel Design

[ i
Galleria di Base del Brennero
Brenner Basistunnel BBT SE

e : - = P
Galleria di Base del Brennero \ . - . . '

Brenner Basistunnel BBT SE

Staangrenze
senaes Vol senes
Hhaulser Tal /s Wl

itsciial e 6 iaze

sdporta!
{mbaceo s

]
south pora
Franzensfesmf Fortez=

Padastertal

i
v

Querschlag

Raccordo trasversale
wardpora!
imbacce nord
northporte!
Innsbruck e

t= Cisualinoan
Ll

.
_wen o g
akm gallriadl e L
Ol
o

Brixner Granit
Granito di Bressanona

e ‘\ Haupttunnel 2
B T [ e Haupttunnel 1 \ Galleria principale 2

Qusizpilit durcaalids

Fnit onaita ; B resunmpses | v sid Galleria principale 1

Qusrizpl

Innsbrucker Quarzphyllitzone Obere und Untere Schioforhiille Zentralgneis und Altes Dach Erkundun llen
Fillae quarzifera di Innsbruck Unita penninica inferiore e superiore Gnelss centrale e Altes Gach \ undungsstolle
Cunicolo esplorativo

innsbruck Quartzphyllite Complex Upper and Lower Schieferhlle Central Gnelss and Altes Dach

wsken, i rachsrusoig
seruealiea loggrimarse fisbile raescingonte

o
serabsale, slighdy iable sennisalie, gy ropomng




Transalpine — New Brenner Base Tunnel

Construction Status May 2017 — due to open 2026

PROJEKTSTATUS MAI 2017

SUDPORTAL FRANZENSFESTE

STATO DEL PROGE.’TO MAGG’O 2017 PORTALE SUD FORTEZZA

AICHA
AICA

EISENBAHNUMFAHRUNG INNSBRUCK
CIRCONVALLAZIONE FERROVIARIO DI INNSBRUCK

NOTHALTESTELLE TRENS

NOTHALTESTELLE ST. JODOK
FERMATA DI EMERGENZA ST. JODOK  _

TULFES

NOTHALTESTELLE INNSBRUCK
FERMATA DI EMERGENZA INNSBRUCK

LEGENDE
LEGENDA

derzeit in Bau

NORDPORTAL uck Currently under Construction  attwamente in costruzione
PORTALE NORD INNSBRUCK Constructed VT EeE Gebalt

gia scavato nei lotti precedenti




Modeling ROLA in HO

Low Floor Wagons and Driver Coaches e L

ﬁ INNER PEDI TION

L\ —
,

L

cOooooaooogngno

s e AT~ NS S T g ¥ % ”"

HO stock available from Marklin, Trix, Roco, Fleischmann, HAG, Liliput to name examples



Standard Dimension of ISO Containers

Many Considerations Modelling

SEA CONTAINER SPECIFICATIONS

DIMENSIONS

SCALE SIZES (a guide only)
Tnferior Measarement Door Open

NOTE: Scale sizes are an approximate guide only. H = Height, W = Width (length), D = Depth. PDF files
| ey | can be easily scaled on a home printer - OO (print same size), HO reduce print to 87%, S scale increase

s el ] 1 e Iaa. | 5o to 118%, Z reduce to 35%, N reduce to 48%. Not recommended for O scale

mn»uoeu-wyaa:‘n e o Nurwas coriarest 00 Gauge (176) HO Scale (1871)
lmommuf»ur.rmsn LOPERAers have & UMDy laeger Pl O
Centimeters Inches Centimeters Inches
DIMENSIONS
— e —— MODEL NUMBER w H D w H w H D w H
T | Gss [ Tae | Wet | Loogh [wam [eignt [Capacy 20 ft g |as | 32 |38 ; 70 | 31 | 28 | 27 | 12

~

20n 26000 | 3050 | W0 348 12290 | 2244 270 2278 2261

il By el B B i Bl B B B 40 ft 16 35 3.2 6.3 1.4 X 140 31 2.8 55 1.2
# CHARACTERISTICS Oft containers also available (see above)
Facammended r Scite o Bofiom.ar dabetry Systers sngures refngaeiing Cam0 Maches & destnation m oo

corton N Scale (1:160) Life Size (1:1)
DIMENSIONS Centimeters Inches Meters Feet

Containe: Weight Dot Open
Tpe | Gooss [ Tawe | et | Leagm Heght |Capacky | Wath | Height MODEL NUMBER w H D w H w H D w H

v

T B o B e et T s S 20 f 38| 17| 15| 15| 07 | o 61 | 27 24 199 | 87

408 0480 | 4200 | 26190 | 11763122 2311 | 658 3 2283
- G 40 ft 76 17 15 3.0 07 L 12.2 2.7 24 399 87
o CHARACTERISTICS
Mnrumm—nwwumnmmumbuuwwnmm
They are Sneg wte 3 PVC Spanin cover and ATaChalie DOWs Wi Caie Soalley) Gevioes. The COPGNReY S00FT Gt e
mtrne»:hqunmmmw




Help is at hand — armchair reading




Postscript! In case you are wondering ....
Not everything works 100%

December 2017 Derailment Brenner Pass




Closed the Brenner for one week




No one was injured

Cause under investigation




Questions?







