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EXPERIMENTAL ANALYSIS AND MODELLING
OF RAILWAY VEHICLE PASSING OVER TURNOUT F

PASSING OF WHEELSET OVER TURNOUT

increased noise and vibration,

high loading in wheel-rail contact,

maintenance and repair costs.

- straight tongue
- straight stock rail
- curve tongue

- curve stock rail
-curve angle

- frog

-wing rail
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OF RAILWAY VEHICLE PASSING OVER TURNOUT ER

a EXPERIMENTAL ANALYSIS AND MODELLING

PASSING OF WHEELSET OVER FROG AREA

B Ll

* have to be continuous, = |==%

T T

e without lateral or vertical impact,

e depends on - wheel profiles.
- frog rail profiles.
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EXPERIMENTAL ANALYSIS AND MODE

a OF RAILWAY VEHICLE PASSING OVER

EXPERIMENTAL ANALYSIS - FIRST EXPERIENCE
It CORRIDOR - Czech republic

Bfeclav — Brno — Ceska Trebova — Praha - Dééin

PODIVIN - VRANOVICE
15-19t" November 2004

ZAMRSK - PARDUBICE
10-13t October 2005

Testing speed
160 - 230 kmph
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EXPERIMENTAL ANALYSIS AND MODELL

OF RAILWAY VEHICLE PASSING OVER T

ACCELERATION SIGNAL RECORD

Station: KOSTENICE Date: 10.10.2005
Track: 2 Vehicle: 681 001-4

Throat: Zamrsk's Speed: 160 km/h
Direction: Pardubice Measuring No.: M 02

—> No.l_é No.5§ §N0.6

(c) AHaba, UPce DFJP-DPCT, 31/08/07; 15:15
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURN

ACCELERATION SIGNAL ASSESMENT

Track section: Zamrsk - Pardubice Vehicle: 681 001-4
Track No.: 2. 9 Date: 10.+13.10.2005
Running direction: Pardubice Quantity: z..31/z..32

(c) AHaba, UPce DFJP-DPCT, 31/08/07; 15:18
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turnout number

TOP = 0.15% Percentile BOTTOM = 99.85% Percentile
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURN

ACCELERATION SIGNAL ASSESMENT

Track section: Zamrsk - Pardubice Vehicle: 681 001-4
Track No.: 2. % Date: 10.+13.10.2005
Station: KOSTENICE
Turnout No.: 6
(c) AHaba, UPce DFJP-DPCT, 31/08/07; 15:22
500 500
Passing UP - Passing DOWN |-::
400 400
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speed [km/h] speed [kmph]

TOP = 0.15% Quantil BOTTOM = 99.85% Quantil
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EXPERIMENTAL ANALYSIS AND MODELLING
OF RAILWAY VEHICLE PASSING OVER TURNC

IDENTIFICATION OF TURNOUT FROG STATE
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EXPERIMENTAL ANALYSIS AND MODELLING
OF RAILWAY VEHICLE PASSING OVER TURNOU

IDENTIFICATION OF TURNOUT FROG STATE
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNOUT FR

PASSING OF WHEELSET OVER FROG AREA

- new wheel profile -
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EXPERIMENTAL ANALYSIS AND
OF RAILWAY VEHICLE PASSING

PASSING OF WHEELSET OVER FROG AREA
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNOUT F

PASSING OF WHEELSET OVER FROG AREA

- worn wheel profile -

D
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EXPERIMENTAL ANALYSIS AND
OF RAILWAY VEHICLE PASSING

D/ 0 OVER FROG AREZ

26
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OF RAILWAY VEHICLE PASSING OVER TURNOUT ER

a EXPERIMENTAL ANALYSIS AND MODELLING

COMPUTATIONAL SIMULATION
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNOUT

COMPUTATIONAL SIMULATION - MEASUREMENT

e Vertical irregularities (kinematical excitation) - vertical
movement of the wheel passing over a turnout frog
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300 pr——— T —T——T —

———————————————————————————————————————————————————————————————————————————————

200 ;:::::i:::::::‘::::::::‘::::::::‘::::::::‘ 77777777777777777777777777777777777777

N [ [

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

wfg -+ EEEE| SEEE e EEEEE E | EEREEE e e R
L e M\ AN e A pA AN —

e e

z..[m.s?
.
¢
q
<
<
a
q

i 100 E:,,,,,L ,,,,, T T —— H B1—— %11 T ——— 1 H
el el ./l el et b B :::::::t:::\*l::‘::::::::‘::::::::‘::::::::‘:
200+ | BN

‘e e g e A B S —

_300 il el el il el e e————— —) -**IZ ************** —— e ]
o

****************************************************

7777777777777777777777777777777777777777777777777777777777777777777777777777777

200 b—————F—————

*******************************************************************************

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

777777777777777777777777777777777777777777777777777777777777777777777777777777

5] 0 e e e e e s s S [N s et et e R —_—————"
= -] Pttt === = === = == = =~ = = = = =

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Q[N]

o1+ +:- - 4+ -+Wwv—

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
) S D ) ) DU PR

50 F

o I e AN A E Y A R S DR e R R

******************************************************************************

65/80 H 2017, 28-30t August 2017 in Copenhagen, Denmark



OF RAILWAY VEHICLE PASSING OVER TURNOUT

Q EXPERIMENTAL ANALYSIS AND MODELLING

COMPUTATIONAL SIMULATION - MEASUREMENT

e Vertical irregularities (kinematical excitation) - vertical
movement of the wheel passing over a turnout frog

Measurement Simulation
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OF RAILWAY VEHICLE PASSING OVER TURNOUT

Q EXPERIMENTAL ANALYSIS AND MODELLING

COMPUTATIONAL SIMULATION - MEASUREMENT

e Vertical irregularities (kinematical excitation) - vertical
movement of the wheel passing over a turnout frog

Measurement Simulation
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OF RAILWAY VEHICLE PASSING OVER TURNOUT F

a EXPERIMENTAL ANALYSIS AND MODELLING

MEASURING OF DYNAMICAL RESPONSE

e acceleration measured on the wheelset axle box,
 high sampling rate — 20 kHz; filtering 20+-500 Hz,

e heavy locomotive — 22 t per axle.

=

\
|
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EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNOUT

MEASURING OF DYNAMICAL RESPONSE

e Acceleration signal measured on the axle box
of the appropriate wheel which passes over a turnout frog.

* Increased dynamical response — 20 m, resp. 2.5 m.
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OF RAILWAY VEHICLE PASSING OVER TURNOU

a EXPERIMENTAL ANALYSIS AND MODELLING

MEASURING OF DYNAMICAL RESPONSE

e Acceleration signal measured on the axle box
of the appropriate wheel which passes over a turnout frog.

* Increased dynamical response — aprox. 2.5 m.
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71/80

EXPERIMENTAL ANALYSIS AND MODELLING
OF RAILWAY VEHICLE PASSING OVER TURNO

IDENTIFICATION OF FROG TIP

* Integration of measured acceleration on the axle box.

Filter BP 20:500 Hz | — N — 128 kmph
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNOUT ER

MEASUREMENT EVALUATION

e Equivalent loading - certified method

(based on inertia forces of relative unsuspended vehicle mass)

Feq = My y.g— Feq_dyn

F eqdyn — My . Z
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OF RAILWAY VEHICLE PASSING OVER TURNOU

a EXPERIMENTAL ANALYSIS AND MODELLING

MEASUREMENT EVALUATION

 Equivalent loading course during passing over a turnout frog
in one year period.
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNO

APPLICATION OF EVALUATION METHOD

e Maximum value of equivalent loading of turnout frog area
(passing over choosed 6 turnouts in the corridor line Praha - Brno)
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Q EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNO

ASSESMENT OF AREA WITH DIFFERENT STIFFNESS
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNOUT

ASSESMENT OF AREA WITH DIFFERENT STIFFNESS
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNOUT

ASSESMENT OF AREA WITH DIFFERENT STIFFNESS

70
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Intensity of vertical acceleration during passing of a vehicle
over the area with different stiffness is determined by:

Estimated value EV_z..

EV_ z.. = MVP, ;154 9985%) * 2,2, (0.15%, 99.85%)
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNOU

ASSESMENT OF AREA WITH DIFFERENT STIFFNESS
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a EXPERIMENTAL ANALYSIS AND MODELLING

OF RAILWAY VEHICLE PASSING OVER TURNOU

CONCLUSION - FURTHER RESEARCH

e Analysis of wheel-rail contact points for different worn
profiles detected in service.

* Monitoring of frog area wear development of measured
turnouts related to different turnout design.

e Including of dynamical response of the frog area
during passing of the vehicle.
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