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Content
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* Risk assessment in IPCC
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Goal

To develop decision-support methodologies based on
Reliability-Centered Maintenance (RCM) to adapt railway track
maintenance programs to the impacts of climate change.




Work packages

* Work Package No. 1
* Work Package No. 2

* Work Package No. 3

Project management
Risk Assessment of Track Functionality

Development of a Reliability-Centered Maintenance

framework for climate adaptation of railway track

» Work Package No. 4

Project Dissemination plan and exploitation strategy
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SMHI projection of climate change impact under
RCPs

v'Hot temperatures (max daily greater than +25-degree) will
increase, especially in the south (largest difference in the north),

v'Zero-Crossing will decrease in the south & increase in the north
during winter,

v'The north will experience more rain and more snow at
temperatures close to 0°C,

v'Rain will increase within the whole country.
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Reliability
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Climate change adaptation strategies
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Protect Accommodate Retreat

v’ reactive strategy v’ adaptive strategy v withdraw, relocate, or

v’ protecting railway v making suitable adjustments abandon private or public
infrastructure, the impacts of assets
natural phenomena v' discourage development in

areas prone to
environmental changes




Climate change adaptation actions




Fault Tree Analysis (FTA)

Identification of the potential causes of railway track failures due to the effects

of climate change.

* Broken rail

* Buckled rail

* Concrete sleeper defect

* Progressive shear failure

« Landslide and rockfall

« Cumulative plastic deformation
» Massive shear failure

» Slope erosion

* Subgrade collapse

Buckled rail

Inappropriate
pre-stressing of

Poor track
condition (e.g.,
ballast. sleepers
or fastenings)




Event tree analysis (ETA)

» To explore the potential outcomes of the failures identified in the FTA and to
assess the impact of irregularities or failures on railway track performance.

BROKEN RAIL

consideration 1

consideration 2

consideration3

consideration 4

Consequence

The breakcould Iead tol pieces falling out
(do notconsider fine cracking on the rail
head thatis continuous along the rail)

Is the break non-vertical and more than 30
degrees to the vertical?

Are there any problems with the rail in the
vicinity of the break{Including any fine
eracking visibie on the top of the rail head
wheelburns or _significant rail wear)?

Does the break pass through or within
50mm of a boit hole an the web of the rail?)

Is the broken rail on the high rail of a
curve of less than 500m radius?

Does the rail gap benave like  foul joint in|
one direction?

Is the track vertical or lateral suppor poor
such that tne rail subject to excessive
bending or movement?

Track Closure (uniess a detailed
assessmentof cracking potential indicates,
further cracking will not lead to an unsafe
situation. (Maximum speed 10kph and
check cracking after each train))

Track Ciosure (uniess & detaied sssessment
of the crack siope, whee! impact. sxe oad

rail condition, track support condaion)
ndicates the rail end will cOpe without
colapse (Maximum speed 10kph and check)
Track Closure {uniess s detsied sssessment
of the crack siope, whee! impact. s:xde load
rail condition, track support condion)
ndicates the rail end will cope without
collapse (Maximum speed 10kph snd check
Track Clasure (unless the gap is less than
£0mm and there are no ragged edges that|
could pick up a sharp flange on a wheel
(Maximum speed 10kph))

Track Closure

3
wear at repoctatie leves
aximum speed of 10kgh for any of the heavy
spaiing). large wheslbums or
eve

Is the gap < 30mm?

Is the gap 230mm but<S0mm, 250mm
but<70mm or 270mm but<100mm
respectively?

Is the gap > 100mm?

Speed Reduction (Maximum 40kph for
best case)

Speed Reduction (Maximum 30kph, 20
kph or 10kph respectively)

Track Closure
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