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Noise (or sound)

Sound energy is transmitted through the air,
directly from the source to the receiver.

1cy range for Humans is 20Hz — 20kHz.

¢ is the decibel (dB),

ring scale used to define
1us compressing a wide
set of numbers.

oss the audible frequency range,

> or vibration spectrum
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Sound Pressure Level Environment

0 — 40 dB(A) Quiet office
Conversation
Industrial workshop

Pain threshold
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2 primary sources of directly transmitted noise,
ng the passage of a train are:
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Vibration

Steel wheels running on steel rails, generates high dynamic forces
that can lead to elastic wave deformation of the support structure or
ground, 1n other words - vibration.

Vibration 1s transmitted through a solid medium, from a source
to a receiver.

Secondary Noise

Igﬂecondary noise 1s generated as a result of vibrations, stimulating
e elements of a building or support structure to vibrate and
» ransmit sound through the air.
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Ground borne vibration

Airborne noise
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Lumped unsprung mass simplified model
of vehicle + resiliently :
[ ] A supported track mass - mass on spring system
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Modelling the Track Support Sysfem
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=» to reduce

loaded track
resonant frequency

- increase M

- decrease k
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Most commonly —]

" Reduce resonant
frequency

! aaded Track Resohance

~ n
- 01 the basis that
vibrations are attenuated

at frequencies above
this resonance
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Strategies for Reducing Ground Vibration
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__ @vert Vibration (dB refse smis)
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Limitations on High

Concerns

Current
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. Typical parameters (one rail) :

say 750 kg (vehicle + r__a‘i‘-l)":'
% I - say 100 kN/mm (track stiffness)

Limitations on High mﬁda:.ss

Concerms

Current
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o = 1/21 fw/m

750 kg
% 100 kN/mm

=> fo=60 HE :

Limitations on High NMa:_ss

Concernms

Current
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750 kg
% 100 kN/mm

o fozb0Hz
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Limitations on High mMa:.ss

Concerms

Current
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o = 1/21 [wim

.. 750 kg ~7 300@ k9

% 100 kN/mm
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Limitations on High mMa.ss

Concerns

Current
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L Concerms

Ciarrent
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i E‘am:enrs
Currenf
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' E‘mmems
Currenf
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Fastening Fatigue Limit
Component Wear

Limitations on Low Stiffness

Concers

Current
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Rail Roll
- Wide Gauge

- Vehicle Dynamics
- Structure Gauge
- Flange Climb

~ Corrugation

\

Limitations on Low Stiffness

Concerms

Current
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Limitations on Low Stiffness

Concerns

Current
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Klara Bridge — Sweden.
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Changi Airport Line, Singapore
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Pandrol Vanguard

PANDROL VANGUARD ON LONDON UNDERGROUND



Cast SG iron plate with stems and shoulders ...

:
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PANDROL VANGUARD ON LONDON UNDERGROUND



.. cast into prestressed concrete sleeper

PANDROL VANGUARD ON LONDON UNDERGROUND



Natural rubber wedges support rail ...




.. and are in turn supported by cast SG iron side plates ...




... which are locked in place with cast SG iron wedges ...




... spring steel clips locate these for added security ...
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... and a natural rubber overload pad prevents excessive deflection
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Existing Track: Ballast, wooden sleepers, cast baseplates,
8mm plastic railpads, PR401A clips, BS113A rail.
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UIC 60 rail over Vanguard Rail Fastenings

l RC Plinths @ 680x190mm

RC Structural Slab:
depth 400mm
Polystyrene
Original
I-beams
Qriginal
Buckle plates
v 1
Original |
Columns
A AN
Suspended ceiling units
(isolated at -beam interface)
’\M Main structure-radiated noise source
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Thameslink Box Tunnel
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Methods of dealing with vibration

Vibration Isolation — the technique of reducing
the transmission of vibration from a source to a receiver
by interposing a resilient element between them.

Resilient railpad
Booted block
Resilient baseplate
Under sleeper pad
Ballast mat

] a Vanguard

| Floating slab track
Base 1solation of structures
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< -------------- 1S00 BU|SEea.oU|

ol i

3 «* PANDROL

AEAMESP (0 DELACHAUX GROUP




Methods of dealing with vibration

Vibration Isolation — the technique of reducing
the transmission of vibration from a source to a receiver
by interposing a resilient element between them.

Resilient railpad
Booted block
Resilient baseplate
Under sleeper pad
Ballast mat

H a Vanguard

| Floating slab track
Base 1solation of structures
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Pandrol Vipa resilient baseplate

Static stiffness 15-25 kN/mm

Dynamic stiffness 25-40 kKN/mm
Damping loss factor 0.23 — 0.31

Pandrol Vanguard rail support

Static stiffness 5 kN/mm

Dynamic stiffness 7.5 kKN/mm

Damping loss factor 0.22
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