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Challenges

Austria

solution: SUSTAINABILITY

technical AND economical

! e

quality behaviour life cycle costing
(LCC)
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. Quality Behaviour

A good track behaves well,
a poor one deteriorates faster.

‘ life cycle cost - structures

<
L4
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¢

degradation depends on present quality level

quality behaviour of track ‘

~

costs of operatlonal
hindrances

investment + maintenance ¥ @
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Quality Behaviour — Technical Evaluation

TUG-Datenbank

Regression analyses based
on quality figures as
standard deviation every 5

time

>

2 4 track work
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ﬂ Standard Kilometres

transport volume track

[gross-tonnes/day, track] [number]

Main Track-Parameters

[]

rail profile rail steel grade

[]

sleeper

[]

radius

[m]

rails

[]

subsoil condition

[]

> 70,000 1 60E1 R400HT concrete > 3,000 m CWT good
45,000 - 70,000 2 54E2 R350HT concrete USP | 1,000 m - 3,000 m | jointed weak
30,000 - 45,000 2+2 49E1 R260 wooden 600 m-1,000 m poor
15,000 - 30,000 R200 HDS USP 400 m - 600 m bad
8,000 - 15,000 250 m-400 m
2,000 - 8,000 <250 m
< 2,000

300 relevant combinations - 80 describe economic target situation
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Service Life Track — Limiting Components

Rails

Rails can be easily changed. Rail exchange is costly but “cheap” compared to
other measures.

Sleepers

Sleeper exchange is enormously costly and not easy to be executed on a high
quality level. But: Concrete sleepers can reach service lives of 50 years, steel
sleepers as well. Wooden sleepers are worn out latest at 30 years life span.

Ballast

Also ballast can be changed or at least cleaned. It's a very costly measure.

Ballast is in general the component limiting the service life of entire
track.

Furthermore, within the ranking of cost drivers ballast is the third on
the list, after initial quality and switch density.
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Component Strategies Sleepers

Concrete sleepers are generally the best option (on proper
substructure):

1 High side resistance

1 Low investment

1 Low maintenance demand

1 Long service life

1 But: High deterioration of ballast

Tests show that conventional concrete sleepers have less than 10%

contact area to the ballast bed (without using Dynamic Track
Stabilising).

Solution?
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. Sleepers with Under Sleeper Pads

Underneath the concrete sleeper a polyurethane layer is introduced.

This gives two main benefits: ¥#¥%

1 Additional elasticity =2
distribution of the load to
more sleepers v e

1 Contact area between ballast g
and sleeper is increased =
reduction of stresses in
ballast bed

CONTACT AREA
sleeper - ballast

Initial settlement is reduced - initial quality increases > track
deterioration is reduced
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ﬂ Reduction of Contact Pressure

Contact Area (%) Ballast Contact Pressure (N/mm?)
L U R
e - . s

sl Getzner Werkstoffe GmbH

20
-85%
15
with 1
1 Elastoplastic
5 without USP PUR USP
. ;

with Elastoplastic
PUR USP
3-5% up to 35% 3,3N/mm?2 0, 5N/mm2
Contact Area Contact Area
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Under Sleeper Pads

Evaluation from the OeBB Network (~ 60,000 sections)

25

W concrete
= concrete with USP

2.0

1.5

1.0

quality after tamping Qn [mm)]
0.5

0.0

0.0 0.2 04 08
deterioration rate b [mm/Jahr]

08 10 12

Initial settlement is reduced - initial quality increases = track
deterioration is reduced
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B Under Sleeper Pads

Tamping demand is halved!

0.35

0.30 19,155
18,252

0.25
15,049

0.20

0.15

tampine tasks per vear

factor 2.2 Ifactur 1.6
] factor 1.8

!, 6,135 /_

0.05 3,120

0.00

8,000 - 15,000 15,000 - 30,000 30,000 - 45,000
traffic loads [Gt/day]

number of cross sections - concrete sleepers with USP
g CoNCrete sleepers with USP
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factor 2.2

1,708

a

502

45,000 - 70,000 > 70,000

numba of cross sections - concrete sleepers
— N Crete sleepers
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B Under Sleeper Pads - Implementation

100%

80%

an
S

40%

20%

talled sleeper type

ins

0%
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

year

B concrete with USP B concrete B wood
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Under Sleeper Pads

Economic Evaluation (UIC leaflet)

140% A

120% -

100% -

80% A

60% -

40% A

20% A

0% -

B Average Annual Costs
W Depreciation
100% B Costs of Operational Hindrances
Costs of Maintenance

reference
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IRR up to 20% for
high loaded
sections
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B Under Sleeper Pads — TGV in France

without USP with USP
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o, = 1.3 mm (1 km) o, = 0.6 mm (1 km)
TGV: high speed line 320 km/h
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Vibration

Isolation
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ﬂ Cost vs. effectiveness

| f,25Hz |

Insertion loss [dBV]
A

| fo2 15Hz |
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Investment cost [€/m]

TU Graz | Peter Veit .
i Getzner Werkstoffe | Stefan Vonbun PWI Seminar, Manchester, 2018



Elastic Elements in Track qeem:EeEggugﬂﬁz ﬂ-ﬂ;!-
Case Study: Elastic USP/Krakow Airport Link

Research Unit l»,,"‘ A\l Wroclaw University

Institute Bridges and Railways KA of Science and Technology
Department of Civil Engineering

Wroclaw University of Technology

Research Unit
Institute Bridges and Railways
Department of Civil Engineering
Wraclaw University of Technology

Wroclaw University
of Science and Technology

Report No. 1/ 2017

Measurement Results of Vibration Isolation Performance

Getzner Under Sleeper Pads SLS1308 at Krakéw tobzow

Measurements of Vibration Mitigation of concrete sleepers
with Under Sleeper Pads (USP)

TASK

This repoert is made in accordance with the free field
investigations with USP from Getzner Werkstoffe GmbH

DESCRIPTION

Krakow, PL

DATE OF MEASUREMENTS 14" September 2016

Line No. 118

TEST SITE / LOCATION
Nearby Station Krakdw tobzdw [ Poland

REPORT DATE 15 August 2017

REPORT BY

Dr. Ewelina Kwiatkowska, Dr. ). Grosel, DI M. Heim, Dr. H. Loy

15721

APPLICATION PICTURE
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B Vibration Reduction with USP SLS 1308

Vibration level with / without USP
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Vibration level in dB re. 5x10% m/s
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4 5 63 8 10 125 16 20 25 315 40 50 63 80 100 125 160 200 250 315
Frequency in Hz

AVE with USP = = = = AVE without USP
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B Vibration Reduction with USP SLS 1308

%15
Bo| o (O,
; Avg. insertion loss:
-11.6dBv
IV N Reduction of
vibrations: -74%
. _ -

4 5 63 8 10 125 16 20 25 315 40 50 63 80 100 125 160 200 250 315
Frequency in Hz

| NSErtioN LOSS
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Vims [MM/S]

1 . vibrations
. likely to be annoying
0.1 d= . structure borne
. : noise likely to be
T annoying
audibility limit %
0.01 =
‘E.‘
| — -
10 50 100 200 f [Hz]
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M Case Study: London Underground
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Concrete Sleeper
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Sylodyn USP

A
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standard PUR padded
superstructure sleepers

more sustainable
— BN ¢ more silent

| ]
superstructure

Lifetime sleeper = lifetime USP
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There is nothing more expensive than short
term savings.

There is nothing more economic than high
quality.

Track Turnout
140% -
150% A W Average Annual Costs
B Depreciation
100% H Costs of Operational Hindrances 100%
100% A Costs of Maintenance

79 - 82%

80% -

60% -

40% A

20% -

0%
reference with USP reference with USP
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