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Motivations and Aims



Sustrail at a glance
• In this scenario, Sustrail was launched on June 2011 

aiming at Improving sustainability & competitiveness of 
railway freight, taking a whole system approach 
(vehicle+track) to allow freight to run at higher speed, 
with less impact on the trackwith less impact on the track
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A systemic Approach



Routes - benchmarking
• Bulgaria:  Serbian Border to Turkey

– Average train length 500m

• Spain:  Mediterranean Corridor • Spain:  Mediterranean Corridor 
from Barcelona to Valencia 
– Electrified, double track, mixed

• UK:  Felixstowe and Southampton 
to Warrington
– slow lines, stops by passenger

service



Priorities & Opportunities
• Criteria:

– Availability ↑; Costs ↓; Service Quality ↑; 

Environmental Footprint ↓; Technical Viability
Priority Level Duty Requirements for Improvement System

High 1. Modest increase in freight speed (e.g. 120-140kph UK; 100-120kph ES,BG) wholeHigh 1. Modest increase in freight speed (e.g. 120-140kph UK; 100-120kph ES,BG)

3. Optimise axle load limits (22.5t / 25t / 17-20t)

7. (20%) reduction in energy used by rail vehicles

12. Requirement for Vehicle Green Label for sustainability performance

whole

whole

vehicle

vehicle

EU general Spain route UK route Bulgaria route

Target higher freight operating 
speeds

e.g. 100→120km/h e.g. 120→145km/h increase

Investment in terminals � � �

Gauge enhancement � �

Increase axle load capability � ? ?

Longer trains � � �



The Sustrail Freight Vehicle

• Improved running behavior with reduced 
environmental impact
– Optimized Y25 bogie and wheelset 
– Optimized braking system (disc brakes) for noise 

emission reduction (3db)  
– Increased capacity & lightweight materials



The Sustrail Freight Vehicle

• Highlights:
– SUSTRAIL bogie (Optimized Y25) with:

• double lenoir links
• steering links 
• secondary suspension
• disk brake system

Spring side
bearer

Crossbeam

Secondary
Suspension Ring

Lower part of centre
pivot bearing Brake arm



The Sustrail Freight Vehicle

• Highlights:
– SUSTRAIL body  - Special freight vehicle with 

bogies (Class S) using: 
• Lightweight materials

– High strength steel vs. Novel steel profiles

• Multifunctional solutions (different commodities)
• Modular design 



The Sustrail Freight Vehicle

• How to measure the Sustrail sustainability?
– Through a “Sustrail Environmental Product 

Declaration (EPD)”

– EPD will account for:
• Technical specifications
• Environmental impact (CO2) 
• Noise emissions



The Sustrail Track

• Where to impact and what is the aim
– Maintenance + renewal of a typical railway track and 

represents 50–60% of the total costs of over its service 
lifelife

– Geometry deterioration can even  increase it
– Climate effects shows how vulnerable the track/subgrade 
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Courtesy of Network Rail



The Sustrail Track

• Main failures and associated Sustrail 
“innovations”Rail • Increase rail cross section (reduce occurrence) 

• Rail grinding (minimize severity) through Improved predictions of RCF damage 

• Improved rail material (reduce occurrence) through the use of premium rail steel 

Earthworks • Slope stabilization (minimize severity) through multifunctional geotextiles 

• Resilient earthworks (minimize severity) through new designs and/or technologies for 

substructure, validation of previous innovation in the domain 

Track • Geometry monitoring on appropriate frequency (improve detection) through improved 

methods for geometry degradation prediction 

S&C • Lubrication system (minimize the severity) to improve lubrication regime for slide plates

• Ultrasonic testing (improve the detection)

• Improved rail material (reduce occurrence) through Optimised flexibility of S&C 



The Sustrail Track

• The Impact of Innovations (an example)
– The use of Premium Rail Steel to prevent and 

reduce rolling contact fatigue (RCF) 

– IMPACT Courtesy of Tata 
Steel

Courtesy of Tata 
Steel



Conclusions

• SUSTRAIL will run
until May 2015 aimed 
at innovations 
impacting on both 

Contact us @ www.sustrail.eu

impacting on both 
infrastructure and 
vehicles

For any questions please emails to

clemente.fuggini@dappolonia.it
donato.zangani@dappolonia.it


