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FIRST GENERATION OF HIGH-SPEED 

BALLASTED TRACKS

FRANCE

ÅTGV only; Reduced 

Nº structures;  Fast 

construction

ÅLow stiffness of the 

fastening system 

ÅHigh stiffness of the 

setting bed 

GERMANY

ÅMixed traffic; High 

Nº structures;  Slow 

construction

ÅVery high stiffness 

of the fastening 

system 

ÅVery high stiffness 

of the setting bed 

ITALY SPAIN

ÅMixed traffic; 

High Nº structures;  

Slow construction

ÅAverage stiffness 

of the fastening 

system 

ÅVery high 

stiffness of the 

setting bed 

ÅMixed traffic; 

Reduced Nº 

structures;  Very 

fast construction

ÅVery high stiffness 

of the fastening 

system 

ÅHigh stiffness of 

the setting bed 

Average stiffness Very high stiffness High stiffness High stiffness
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RAIL

UIC60

RAILPAD VERTICAL STIFFNESS

30 kN/mm to 500 kN/mm

SLEEPER (TWIN BLOCK  or MONOBLOCK)

SLEEPER SPACING: 0,60 - 0,63m

 

 

Weight:

245 kg

300-400kg

Effectivearea:        

0,24m2

0,30-0,40m2

HIGH -SPEED BALLASTED 

TRACK STRUCTURE 

IN EUROPE
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BALLAST : Sizedistribution(mm) Ą 25/50,  23/63, 30/60

Minimum thickness(cm) Ą 30 to 40 cm

SUB-BALLAST : GRANULAR-ONLY LAYER (exceptItaly)

Minimum thickness(cm) Ą 20 to 70 cm 

Required Bearing Capacity : 80 to 120 MPa (top of sub-ballast)
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CURRENT HIGH-SPEED TRACK DESIGN IN EUROPE
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Embankments
Stiff sections: 

Bridges, viaducts

Culverts, underpass

Stiffness variations

Typical Maintenance problems (track geometry) are 

due to bearing capacity variations (known since the 

beginning) 

ĔHow much does these problems cost? Is it worth to fix it? 

IMPROVEMENT OF HIGH-SPEED BALLASTED TRACK DESIGN: 

WHAT ARE THE MOST RELEVANT CHALLENGES?

ÅReduce mean maintenance cycles 

ÅHomogeneize maintenance cycles along �D���U�R�X�W�H�«


