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Background on track geometry deterioration
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Background on track geometry deterioration

Ballasted tracks deform due to train
traffic loads, structure weight, and
environmental loads. | _A = e

Ballasted tracks need to be
maintained regularly, which includes
track tamping.

Tracks are regularly inspected with
a track inspection car.
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Background on track geometry deterioration

Ballasted track geometry deterioration is not inherently random.

Therefore, track geometry deterioration can be idealised.

1 Initial settlement
2 Linear geometry deterioration
3 Failing deterioration

— LL of one cross section

Track irregularity

— — LL after tamp initial settlement

Tamp intervention limit
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Track geometry deterioration modelling
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Track geometry deterioration modelling

Cross section at 259+0780
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O  Predicted timing
— — —Prediction path
90% prediction interval

1 Initial settlement
2 Linear geometry deterioration
3 Failing deterioration

— LL of one cross section

— — LL after tamp initial settlement
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Track
geometry
deterioration
modelling

Track geometry
deterioration can be
modelled using
historical data from
track inspection car
measurements.

LL 200 m SD [mm]

LL 200 m SD [mm]
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Step 1: Acquire track geometry measurement
car history from a cross-section
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Step 3: Optimise linear equations
for each tamping interval
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Step 2: Identify decreases large enough
to be considered as tamping
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O  Measurement data
Linear model
O  Predicted timing
— — — Prediction path

Step 4: Extrapolate the linear
model for prognosis
and calculate

90% prediction interval | |

prediction interval
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Visualising modelling results
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Deterioration exploration Maintanance effectiveness Tamping predictions
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Implementing research into practice
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Implementing research into practice

The implementation of track geometry deterioration analytics (TGDA) into
railway asset management was researched in three parts:

1) Adapt a maturity model for advancing TGDA.
2) Investigate railway asset managers’ maturity level in TGDA.

3) Provide a tangible framework with which railway asset managers can
advance their maturity in TGDA.

Generic maturity Determining the initial Creating steps for
model for track maturity level
geometry management

advancement

[
/ /
, / : / /
S Semi- / Workshops /
review structured d defining steps for |-~

interviews advancement
. . . . . Research Centre
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Implementing research into practice

Maturity models were chosen as the theoretical approach for
designing the implementation.

Generic maturity model

Chaotic Developing Competent Optimising Excellent

Monitoring track Track geometry Optimising track
quality management geometry

Ensuring safety

TGDA specific maturity model
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Implementing research into practice

Monitoring track Track geometry Optimising track .
quality management geometry Vision

Ensuring safety

A framework for advancing _
track geom etry deterioration indvidualtackfaulisare || Time seri dota romrock | RSN M e High levlofanalyics

Measurement identified, validated, and geometry measurements is is modeled. Different asset X X
r i R _ ot maintenance scenarios are use and based on
result analysis communicated to formed, and different quality data sources are connected

I ( : f s P i created using maintenance guidelines. Diverse data
a n a y I S WaS maintenance. indices are in use. for analytics. e ey sources are available.
CI E V E I : |] E Cl Ij ElS e Cl D I l tI l e All track inspection reports (resources, traffic, weather,
- . Data systems EreeiE tq diiz eaTe created. Maintenance history conforms to the same format i) are EENTEELES) D @iy connected to one easy
location. . PO . data with the same format :
din a database. and location system. [ emysse— to use user interface.
with multiple stakeholders.

The data and systems
are open to personnel.
All data is collected or

. . . Data sources for optimisation
A track inspection Asset data is connected to P

measurement database is track inspection data. All data

The design, allocation
Automated maintenance plan and supervision of
drafts are created using maintenance is

maintenance optimisation. supported by
optimisation.

Maintenance is planned
ahead and the efficiency of
pairs are planned repairs is assessed by using

gly. the modelling results.

Track faults are repaired
Maintenance when identified in track
inspections.

When maintenance cannot sub e analysis of track . s i . 2
e - ; VSIS ortra Asset renewals are timed Optimisation identifies which The life-cycles of
repair track faults anymore, geometry and maintenance
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There are track geometry ol i s Track geometry deterioration Optimisation has guidelines Personnel can utilize

measurement and track 1 . ) modelling has guidelines. The and is trained to the data systems and use
; T 3 Personnel can utilise time L . . ; .

Knowledge repair guidelines. Personnel y } . guidelines, modelling, and personnel. The personnel are them in their required

D series data and maintena

can interpret faults and data systems are trained to able to complete automatic level by using available
assign repairs. the personnel.

history for assessin,

. maintenance plan drafts. guidelines
maintenar

Contracts for track Track maintenance contracts Maintenance contracts have Maintenance contracts state
inspections and track have incentives for achieving incentives for developing the responsibilities when using Contracts oblige the use
maintenance are made. high quality i . expertise of personnel. automatic maintenance plan of the data systems and
Maintenance contracts oblige Maintenance efficiency is Maintenance resources are drafts. Flexible use of E"ab|E_’ESUU’CE and
to conduct repairsin a certain assessed by analysing time divided into routine and maintenance resourcesis ma'_"t_E"a_”':E
time frame. series data. renewal maintenance. enabled. optimization.

Contracts
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Recap
Background on track geometry deterioration

1 Initial settlement
2 Linear geometry deterioratio
" 3 Failing deterioration
— LL of one cross section
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Tamp intervention limit

Track irregularity
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Track geometry deterioration modelling
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Visualising modelling results

Ineffective
tamping

Track length
tamping [m]
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tampin,

Implementing research into practice

Monitoring track Track geometry Optimising track
quality management geometry

Ensuring safety
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