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VIBRATION CONTROL
Theory and Application
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VIBRATION CONTROL
Vibration definition
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VIBRATION CONTROL
Vibration definition
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VIBRATION CONTROL

Defining a target

10000
1000 4 \ Warkshop (150)
\ Office (150)
\ Residential Day (150)
100 4 \ Operating Theater (150}
\ VC-A (50 umy's)
\ VB (25 pmy's)
VC-C (12,5 pmis)
3 VC-D 6,25 prm/s)
VC-E (3.12 umys)
VC-F (1.56 pumys)
1+ V-G (0.78 pm/s)
0.1 -

10

Ona-Third Octave Band Frequency (Hz)

100

UK

We need a target to design against,
which could take many forms...

« VC curves
« dBloss
Percentage reduction

What can actually be achieved?



VIBRATION CONTROL
Transmissibility

TRANSMISSIBILITY
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VIBRATION CONTROL
Transmissibility
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VIBRATION CONTROL
Transmissibility
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VIBRATION CONTROL
Transmissibility — damping
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Natural frequency (Hz2)

15.0

130 +

VIBRATION CONTROL

Test data

| Cork (3_0)'

110 5

9.0 4

7.0




VIBRATION CONTROL
“High” Frequency Sources




VIBRATION CONTROL
Floating Floor Systems

UK

Formwork System

Can achieve
<10Hz

Conventional
Construction

Risk of poor
installation
significantly
affecting
performance



VIBRATION CONTROL

Floating Floor Systems @K’i‘l

Formwork System

 Great care
must be taken
to level mounts
before floor is
constructed

« Can achieve
very high
performance

« Maximise mass
for stiffness and
system losses




VIBRATION CONTROL

Floating Floor Systems EIK

Aalborg Musikkenshus (10.0Hz)
Jack-Up System

Lower risk,
better
performance

Quicker and
more cost

effective for
larger areas

Far more
flexible
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Jack-Up System
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VIBRATION CONTROL
Floating Floor Systems - Impact

GymBox Stratford (3.5Hz)

UK

Springs for
negligible damping

Lower than
principle structural
resonant
frequency

High mass relative
to activity on floor

Concrete system
highest performing



VIBRATION CONTROL

Floating Floor Systems - Impact EIK

Lightweight
systems are
$ ML LRV possible but have
L ——— B i limitations

rrr
>

(LI

1444

AL )

Improvement
over rubber and
can be cost
effective

ST

Adjustable
system greatly
reduces risk of

poor installation

Maximise mass
as far as practical



VIBRATION CONTROL

A
Walls and Ceilings '[U_:[Kg

_
Aalborg | Glasgow Royal National Opera (4.0Hz)
Musikkenshus '

(10.0Hz2)




VIBRATION CONTROL

Structural Bearings

Ir

oire (6.0Hz)

[I@%

Generally
Bespoke

Size is
dependant on
natural
frequency and
iImposed load

Must be
considered
early onin
project

Designed to
last the life of
the building




VIBRATION CONTROL

Structural Bearings ‘[UCKE

(Bolts removed after steel installation)
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Structural Bearings l@Ki

| ;alm'i Stockholm Karolinska Hospital (2.0Hz)
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VIBRATION CONTROL
Structural Bearings

Stockholm Karolinska Hospital (2.0Hz)
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VIBRATION CONTROL
Inertia Bases / Specialist Design
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Mechanical I[KE
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Specialist Design

Leather Punch

— |

Royal National Theatre




VIBRATION CONTROL
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Thank-you for listening

masonuk.co.uk
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