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7‘ THE CONVENTIONAL RAILWAY SUPERSTRUCTURE CONSISTS OF RAILS,
ELASTIC FASTENING SYSTEM AND, IN GENERAL, CONCRETE SLEEPER
SUPPORTED ON BALLAST BED. SUCH TRACKS HAVE A LOW CONTACT
ELASTICITY BETWEEN SLEEPERS AND BALLAST,

VIBRATIONS, INCREASED VEHICLE AND AXLE LOAD, CAUSE A FAST
EXTENSIVE WEAR ON THE CONTACT AREAS AND BALLAST PULVERIZATION.
THIS RAPID DECLINE OF THE TRACK QUALITY REQUIRES THE SHORTENING
OF TRACK GEOMETRY MAINTENANCE CYCLE THUS INCREASING THE
MAINTENANCE COSTS.

GREENRAIL SLEEPER WITH ITS ELASTIC OUTER SHELL 1S THE SOLUTION
TO THESE PROBLEMS, ENSURING A BETTER LOAD DISTRIBUTION OF THE
LOAD IN THE TRACK STRUCTURE.
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7V GreenraiL™ SLEEPER IS COMPOSED BY AN OUTER SHELL OBTAINED FROM
A MIXTURE OF ELTs (END OF LIFE TYRES) AND RECYCLED PLASTIC, WITH
AN INNER CORE IN PRESTRESSED CONCRETE.

7. GREENRAIL™ 15 A TAILOR MADE PRODUCT AND IT CAN BE DESIGNED
ACCORDING TO ANY TECHNICAL SPECIFICATION.

7. GREENRAIL™ 1S THE ONLY COMPOSITE SLEEPER DESIGNED FOR «Wh»
FASTENING SYSTEM PRE-ASSEMBLED IN FACTORY.

7. COMPATIBLE WITH CONVENTIONAL PROCEDURES AND EQUIPMENT FOR
THE CONSTRUCTION AND MAINTENANCE OF THE TRACKS.
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@V GREENRAIL

7’ GREENRAIL IS A TAILOR-MADE PRODUCT, WHICH ALLOWS TO REALIZE ANY TYPE OF SLEEPER ACCORDING TO THE CUSTOMER SPECIFICATION.
ITS PECULIAR STRUCTURE MAKES IT THE ONLY COMPOSITE SLEEPER SUITABLE FOR CONVENTIONAL AND HIGH SPEED RAILWAY LINES,




7VGREENRAIL ADVANTAGES OF GREENRAIL TECHNOLOGY

THE “GREENRAIL" PROJECT AIMS AT INTRODUCING TO THE MARKET ITS INNOVATIVE AND DISRUPTIVE RAILWAY SLEEPERS, WHOSE FEATURES INCLUDE
VERSATILITY, INNOVATION AND ECO-SUSTAINABILITY.

GREENRAIL SYSTEM, COMPARED TO CONCRETE SLEEPERS, HAS NUMEROUS TECHNICAL ADVANTAGES REDUCING THE MAINTENANCE COSTS OF RAILWAY
LINES!

LESS BALLAST PULVERIZATION;

LESS LATERAL DISPLACEMENT;

BETTER ELECTRICAL INSULATION;

INCREASE OF THE CONTACT AREA;

POSSIBLE REDUCTION OF THE BALLAST THICKNESS]

REDUCTION OF VIBRATION AND NOISE]

POSITIVE ENVIRONMENTAL IMPACT REDUCING VIBRATION, NOISE AND POLLUTION FROM BALLAST PULVERIZATION,

23932339

THESE ADVANTAGES ARE POSSIBLE THROUGH IMPROVEMENTS IN THE FOLLOWING ASPECTS:

1 SLEEPER COLLABORATION DISCHARGING THE LOAD;
2 DISTRIBUTION OF THE VERTICAL LOAD:

3 REDUCTION OF HOLLOW AREAS;

4 DISTRIBUTION OF THE HORIZONTAL LOAD.
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CONCRETE SLEEPERS GREENRAIL™ SLEEPERS

A LESS RIGID SYSTEM PERMITS TO DIVIDE THE LOAD IN MORE SLEEPERS.
THE EFFECT IS A REDUCTION OF STRESS IN THE BALLAST BED.



7. GREENRAIL 2. DISTRIBUTION OF THE VERTICAL LOAD

AN INCREASE OF THE CONTACT AREA LEADS TO A
BETTER LOAD DISTRIBUTION IN ORDER TO REDUCE THE PEAK LOAD VALUE

4 v v

DETAIL OF SECTION DETAIL OF SECTION
CONTACT BALLAST/CONCRETE SILFEPER ConracT BaLLAST/GREENRAIL SLEFPER
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DETAIL OF HOLLOW ARFAS

OVER TIME HOLLOW ARFAS APPFAR BFLOW THE SLFFPER,

ADDING AN ELASTIC LAYER AVOIDS A HARD INTERFACE WITH THE BALLAST,
ALLOWING THE STONES TO BED INTO THE COMPOUND.

CONCRETE SLEEPER DEFLECTION AND INNER STRESS
GREENRAIL TECHNOLOGY INCREASES THE SURFACE AREA AND AVOIDS
EXCESSIVE CONTACT FORCES, LFADING TO A BETTER STABILITY, LESS
SETTLEMENT AND REDUCED WEAR OF THE TRACK COMPONENTS,

SHELL THANKS TO THE LOWERING OF DEFLECTION.

(GREENRAIL SLEEPER
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I I EVEN IN THE SIDE SURFACE

INCREASES THE CONTACT AREA

A NET ON THE BOTTOM SURFACE
ALLOWS A BETTER BALLAST INSERTION

DETAIL OF BOTTOM SURFACE
eee————————————————————————————————————————————————=—=——=——=———=——=—=————=——=—=—=—=—=—=—=—=—===]
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IMPROVEMENTS IN TRACK STABILITY
A BETTER LATERAL RESISTANCE GUARANTEES, FOR A
LONGER TIME, THE CORRECT GEOMETRY OF THE TRACK

ELECTRICAL INSULATION
THE OUTER SHELL GUARANTEES THE ELECTRICAL

INSULATION OF THE SLEEPER PREVENTING THE CONCRETE

FROM DISPERSED ELECTRICITY

OTHER ADVANTAGES

e
o

INCREASE OF THE TRACK ELASTICITY
ELASTICITY BETWEEN SLEEPERS AND BALLAST THROUGH
AN ELASTOMERIC MATERIAL

REDUCTION OF VIBRATION AND NOISE

THE DECREASE OF STIFFNESS IN THE CONTACT AREA LEADS

TO AN ABATEMENT OF VIBRATION AND NOISE




@VGREENRAIL

| ESS MAINTENANCE COSTS

2 TO 2.5 TIMES LONGER PERIODS BETWEEN TAMPING AND RENEWAL OPERATION




7VGREENRAIL Use ofF ELTS AND RECYCLED PLASTIC
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IN GREENRAIL'S STRATEGY, THE INNOVATION THROUGH ECO-SUSTAINABILITY AND SLEEPERS .
DEVELOPMENT IS THE KEY TO RENOVATING THE SECTOR.

THIS APPROACH MAKES GREENRAIL TECHNOLOGY UNIQUE: IT DOES NOT ONLY IMPROVE THE

SLEEPERS TECHNICAL FEATURES, BUT IT ALSO ALLOWS TO HANDLE THE ISSUES RELATED TO THE

WASTE MANAGEMENT, SUCH AS TYRES AND PLASTICS.

(GREENRAIL CONTRIBUTES TO MANAGE THE URBAN WASTE SUCH AS RUBBER USING IT AS ONE OF _

THE COMPONENTS OF THE OUTER SHELL. IIIIIIIlIIII IIIIIIIIIIlII

THE BENEFITS RELATED TO THE USE OF ELTS AND RECYCLED PLASTIC ARE:

0 HIGH ELASTIC AND LONG TERM RESISTANCE;

@ Every kM (1670 SLEEPERS) DISPOSES UP TO 35 TONS OF RECYCLED MATERIAL; 2
@% ELECTRICAL INSULATION, |
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CircuLArR EconOMYy

THE GREENRAIL OUTER SHELL, AT THE END OF LIFE, CAN BE RECYCLED FITTING A CIRCULAR
ECONOMY PROCESS




7. GREENRAIL APPLICATIONS

COVENTIONAL RAIWAY
LINES

Ox BRIDGES, AND ON
THE APPROACH
TO, AND RUNNING
OFF BRIDGES

H!t'k- SPEED RAILWAY
LINES

IN TRANSITION AREAS & ' SR ’
AND IN BALLASTLESS B "'
TRACK

CRITICAL ZONES SUCH
AS AN EXISTING
TUNNEL, BRDGE OR
UNDEAPASS WHERE A
REDUCTION OF THE
RALLAST THICKNESS IS
NEEDED
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CONCRETE CASTING IS DONE DIRECTLY IN THE OUTER SHELL.

FACTORY LAYOUT

GREENRAIL PRODUCTION CONSISTS OF COMPOUND EXTRUSION, OUTER SHELL MOLDING AND CONCRETE CASTING.

THE FIRST TWO PHASES CON BE DONE IN OUTSOURCING TO REDUCE INITIAL INVESTMENT COSTS.
GREENRAIL IS ABLE TO FOLLOW THE DESIGN OF ALL ACTIVITIES FROM 1 1O 15.

1_STORAGE OF RAW MATERIALS; i
2_EXTRUSION OF THE COMPOUND; |
3_COMPOUND STORAGE;
4_DRYING MATERIAL;
S_FILLING THE MOULD WITH THE INJECTION STORAGE
MOLDING MACHINERY;

6A _STEEL REINFORCEMENT PREPARATION;

6B _LUBRIFICATION OF THE FORMWORK;

7 _POSITIONING OF THE STEEL REINFORCEMENT;
8_FORMWORK PREPARATION;

Q _STEFL PRETENTIONING;

10_CONCRETE CASTING;

11_BOTTOM SIDE POSITIONING;

12_HARDENING CONCRETE BY MATURATION LABORATORY.
CELLS; —_—
13_FORMWORK UNSCREWING; LABORATORY
14_FORMWORK EMPTYING; -
15_FASTENING SYSTEMS AND LATERAL PLUGS OFFICE
ASSEMBLING. Y a a
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7VGREENRAIL  ZOGREENRAIL

S::LAR LINKB®X

SOLAR PANELS INTEGRATED IN THE OUTER SHELL TO CREATE A PHOTOVOLTAIC PANEL INTEGRATED IN THE OUTER SHELL
A PHOTOVOLTAIC FIELD ON THE RAILWAY LINE PROVIDES ENERGY FOR COMUNICATION AND DIAGNOSTIC
SYSTEMS




