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I 1. TRANSITION ZONES: DEFINITION
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I 1. TRANSITION ZONES: LONG-TERM SIMULATIONS
UNDERSTAND DEGRADATION <::| NUMERICAL :> OPTIMISE (DESIGN AND

MECHANISMS MODELS MAINTEINANCE)
1. VEHICLE-DYNAMIC SIMULATION 2. ANALYSIS OF DATA
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3. BALLAST SETTLEMENT CALCULATION

<:| Typical approaches relate parameters such
as deflection or average stress to settlement
increment

ASy=f (us,max) ASy=f (pb,max)
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2. KNOWLEDGE GAPS, CHALLENGES AND AIM

KNOWLEDGE GAPS

Current ballast settlement models: pure empirical, do not account usually the siress and load-
history dependency behaviour, no generally applicable

What is the main cause of differential settlement. abrupt changes in track stiffness or initial local
track geometry defects?

An optimal solution has not been found yet

CHALLENGES

Lack of data: few laboratory data and almost zero from the field

Long-term dynamic analysis are highly computational time demanding: need a relative
simple model!

Ballast mechanical behaviour is complex and erratic

AIM: “Improve existing numerical models of transition zones and use them to understand the
main degradation mechanisms and to diagnose and evaluate remediation.”
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3. SETTLEMENT MODEL: NEW VITI MODEL

Schematisation of the VTl model
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3. SETTLEMENT MODEL: MODEL CALIBRATION
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I 4. ANALYSIS: LONG-TERM ANALYSIS OF A BRIDGE-APPROACH

Track length, x [m]
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I 4. ANALYSIS: SHORT-TERM ABALYSIS OF A BRIDGE-APPROACH

Effect of train speed
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5. CONCLUSIONS

FUTURE WORKS

o Implement an acceleration algorithm to be able to analyse thousands/millions of cycles
o Validate the model with reference of field data (available in the literature and from historical track

quality data)
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