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Spartyper
-Ballasterat spar
- Enkelt att underhalla
- Laginvesteringskostnad
- Instabilitet

- Ballastsprut

- Krossad ballast pa
betongkonstruktioner
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Spartyper
- Ballastfritt spar

- Som ballasterat, fast utan ballast som
lastoverforande element
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Spardynamik
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ICE, 1882, Vol 67, Pt 1, p. 104

6-wheeled Tank Locomotive.
The weights in the wheels are In kilograms, and the

intervals between them are in centimetres.
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Sparets dynamiska egenskaper

Continuous stiffness measurements, West coast line in Sweden, east track w37 2001, 20 km/h 5,7 Hz
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Svangningsmoder
Pin-pin frekvens (400-1200 Hz)

Ralmod (ral vibrerar pa ralskuddar oberoende av sliprar och
ballast)

Global sparmod (40-150 Hz]
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Hur kan man studera fenomenet?

sid 7 \Vectura



-V

Hur kan man studera fenomenet?
- 2D numerisk modell

Ballasteri ’ P y /Ballastfritt
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Responsparametrar

- Kraft och acceleration

- Toppvarde

-Varians

- Crestfaktor (toppvarde/varians)
—Impulssvar, bro
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2D numerisk modell

3.6m ———
72m — 7

30

z
ec_/ -
L
O
1
25
dist (m) f.
) sliperpassage
T T T T T
0.01

N 0.001
<
& 0.0001
P
4
[a) 1e-005
2

1le-006

le-007

1e-008 - b

1e-009 : : : : :

0 50 100 150 200 250 300

f (Hz)

V=360 km/h

Mectura



Men om man forenklar ytterligare?

Gravitation Mo rdon
Inget sparldgesfel
Kfordon o e e .
Det ar ju en styvhetsforandring
som systemet kanner av
Mijut

Krélkudd_e ev aven
Hertzfjader i serie)

Msliper/ bro

Kmark/ bro
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Hur skall zonen se ut (urval)

X
fix)=_ "
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f(x)=erf (f X] f(x)= 2 arctar( xj
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f (x)=tanh(x) f (%)= 1
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Varians
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En bro
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Slutsatser

- Ballastfritt spar ofta mjukare an konventionellt spar

- Galler alla styvehtsférandringa (trummor, paldack etc...)
- Overgadngszonens form ar av betydelse

- Inga diskontinuiteter

- Felaktig dvergangszon ger hoga kontaktkrafter och bryter
ner ballasten och ger utmattningsfenomen i kontaktytan
ral / hjul
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Slutsatser

- En styvhetsforandring ger en stotbelastning pa en bro
- Okade dynamiska laster
- Paverkar brons livslangd

- Utforma ralkuddar sa att gynnsammaste
styvhetsforandring erhalls

- Stotbelastning beaktas inte enligt praxis
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Tack for visat intresse!
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Wavelength (m)

0.5-10m scale-average,(mm?)
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