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Task 3.1 Analysis ofderailment causesimpactand

prevention assessmenschemes
A Leader: VUT L .
Nt oo wn o
A Participants: HARS P D3.1

Task 3.2 Analysis &mitigation of derailmentrelated to
wheel/rail interaction

A Leader: POLIM
A Participants: DB, (MMU) HUD, CHALM, SNCF closely integrated
D3.2 and

Task 3.3; Analysis &mitigation of derallmentdueto  p3.3 (guideline)
material fatigue & fracture

A Leader: CHALM
A Participants: LUCC, SNCF

Nnbot tuopno

Abot tuopno

all WP3 deliverables are public
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Development of the Future Rail Freight System to|
Reduce the Occurrences and Impact of Derailment

D-RAIL

Grant Agreement No.: 285162 FP7 — THEME [S5T.2011.4.1-3]
Project Start Date: 01/10/2011

Duration: 36 Months
D31
Report on analysis of derailment causes, impact and prevention
assessment

Due date of deliverable: 31/07/2012
Actual submission date: 30/05/2013

Work Package Number: WP3

Dissemination Level: PU
Status: Final F2
Name Organisation
Leader of this deliverable: Schiobel Andreas VUT
Prepared by: Schihe] Andreas VUT
Zarembski Allan HARSCO
Palese Joseph HARSCO
Maly Thomas VuUT

Verified by: Mark Robinson UNEW
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D3.1 Analysisof derailment causesimpact
and prevention assessmenschemes

A Causeconsequence chainsf different
derailment causes

A ldentification ofpotential mitigation
measuredncluding estimatiorof application
level

A Overallevaluation approactor mitigation
measurego make a cosbenefit-analysis for
the implementation of orboard and wayside
train monitoringsystems.
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Exemple of content for D3.1

showcases for mitigation
measures for derailment
cause

axle rupture

T - trackside

V - vehicle side (in general)

R - vehicle side (recording car)
Y - (shunting) yard

W - workshop

a - widely known/used measures
b - already known measures, but
not widely applied

c - measures, which might be
relevant for the future

1 é 9 technology readiness level
(TRL)
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511 919
al|b b cla|a
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7 axle rupture due faulty bearings preceding -
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Development of the Future Rail Freight System to Reduce |
the Occurrences and Impact of Derailment

D-RAIL

Grant Agreement No.: 285162 FP7 — THEME [S5T.2011.4.1-3]
Project Start Date: 01/10/2011
Duration: 36 Months

D3.2

Analysis and mitigation of derailment, assessment and
commercial impact

Due date of deliverable:
Actual submission date:

31/03/2013
03/06/2013
(15/11/2013 rev after int & ext review)

Work Package Number: WP3

Dissemination Level: PU

Status: Final after review and revision
Name Organisation

Leader of this deliverable: Francesco Braghin PoliMi

Prepared by: Anders Ekberg Chalmers
Bjorn Palsson Chalmers
Dimitri Sala Lucchini
Dirk Nicklisch DB
Elena Kabo Chalmers
Francesco Braghin PoliMi
Paul Allen UoH
Philip Shackleton UoH
ToreVernersson Chalmers

Verified by: Michel Pineau SNCF
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Development of the Future Rail Freight System to Reduce |
the Occurrences and Impact of Derailment

D-RAIL

Grant Agreement No.: 285162 FP7 — THEME [SST.2011.4.1-3]
Project Start Date: 011102011
Duration: 35 Months

D33
Guidelines on derailment analysis and prevention

31/03/2013
03/06/2013
(15/11/2013 rev after int & ext review)

Due date of deliverable:
Actual submission date:

Work Package Number: WP3
Dissemination Level: PU
Status: Final
Name Organisation
Leader of this deliverable: Anders Ekberg Chalmers
Prepared by: Bjorn Palsson Chalmers
Dirk Nicklisch DB
Elena Kabo Chalmers
Francesco Braghin PoliMi
Paul Allen UoH
Philip Shackleton UoH
ToreVernersson Chalmers
Verified by: Michel Pingau SNCF
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Main European derailment causes:
APoortrack geometry

| excessivarack width

| excessivarack twist

I trackheight/cant failure

APoorvehicle conditions
I skewloading
I spring& suspension failure

AFailures
I axleruptures
I wheelfailure
I rail failures

Major causes an#ey parameters!
Wellfounded operational limits!

Monitor the right things at the right levels g =
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Implementable results from WP3 (as compiled in D7.1)

A 37 potential modifications ranked (low, moderate,
high) in terms of cost of implementation

A 29 means of influencing the risk of derailments

OELl YL S&coXKXIKY 2Kl yIAYy I T NIzA

A Improved regulations (elaborated in the U HRMS
project)

A Integrated prediction of crack growth in wheel load
sensors to aid planning and maintenance

A Improved design / approval guidelines for wheels and
running gear

A Improved and harmonized reporting guidelines and
follow-up routines based on key parameters
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Influencing parameters
Impact load
temperature
vehicle
Speed
track
sleepers
Impact type

50E3-profile

residual-
stresses

temperature-
load

~10
mm
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Impact load limitsversusrail crack size

=#A= 5 mm foot crack

0
Loads

A bending from impacting wheel flat

—& - 25 mm head crack
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™~

T — ~
lllllll N.....

""\"“ﬁ
\"'.:I
-20 -40
AT [°C]

A tension from thermal loading
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EXAMPLE:
Foot crack;
VZ2YAY I {
Ol 4S¢ 3
Measuredoad
magnitudes
(average or
peak for each
wheel)

Equivalent
GFE SN 3Sé¢ 2R

Increased growth
due to cold
temperature



