
NOISE AND VIBRATION CONTROL

CDM-ISO-STRUCTURE

Building base isolation fres ≥ 3 Hz

YOUR PARTNER IN SILENCE

CDM-ISO-STRUCTURE

• for structural isolation of buildings against noise and

 vibrations (railway and road traffic, music, machinery...)

• based on simple or precompressed steel springs

 (fres = 3-6 Hz) or on simple or precompressed elastomer

bearings (fres = 6-15 Hz)

• precompressed bearings or springs can be accessed

 after installation for visual control or replacement

• installation plans and technical assistance on site

 provided by CDM

• references since 1964 (list available on request)



1 CDM – BUILDING BASE ISOLATION

_____________________________________________________________________________________________

1. APPLICATIONS

The CDM-ISO-STRUCTURE systems provide a complete decoupling between a superstructure (the building or
part of it) and its supporting base (the foundations or the lower part of the building) which is subjected to vibrations
generated by external sources such as railway traffic.

 _____________________________________________________________________________________________

2. CDM PRODUCTS AND SYSTEMS

The system to be chosen depends on the loads (static as well as dynamic) and the given excitation frequency. Once
the dynamic stiffness and the resonance frequency of the damping system are determined and all the loads are
calculated, the appropriate CDM-ISO-STRUCTURE can be chosen.

CDM offers following possibilities:

• Simple bearings springs CHV
elastomer CDM

• Recompressed bearings spring boxes CHR
elastomer boxes CAS, CIS

The standard solutions are given in the following graphs:

CDM-ISO-STRUCTURE



In both graphs the load per bearing P is calculated as P = G + Q/3 with G the dead load and Q the live load.

It is essential that the placement of the bearings corresponds exactly to the distribution of static and dynamic loads in
order to obtain a uniform movement/deflection of the system. To ensure this, CDM provides the installation drawings
and all technical assistance with the CDM products. Technical data about each of the CDM-ISO-STRUCTURE
systems can be found in the product sheets.
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_____________________________________________________________________________________________

3. INSTALLATION

• When considering dynamic impacts, it is of utmost importance that a maximum of (suspended) mass is brought
into movement and that both the supporting and the suspended structure have a global structural stiffness higher
than if no vibration isolation was installed. For reasons of stability, the centre of gravity of the superstructure
should be located as close as possible to the vibration isolation. For optimal dynamic behaviour and high
structural stiffness, the load per bearing should be between 1.5 and 3 N/mm2. The floating structure should be
designed to be able to take differential deflections > 1/3 of the deflection under the design load P = G + Q/3.

• It is recommended to cut the building at the level of the ground floor (level 0) in order to have a maximum of
suspended mass involved. If the cutting level is lower than the ground floor, special precautions should be taken
to obtain complete decoupling between the superstructure and the lateral ground walls.

• Watertight joints can be installed once the construction is finished and the building deflection on the isolators has
stabilised.

• The vibration cut has to have a minimum height of 100 mm in order to avoid acoustic bridging.

• It is advised to reduce the number of bearing types as much as possible.

• It is important to foresee the accessibility of the isolator elements in the early design stage of the building. In this
way, the installation of the bearings can be verified and bearings can be replaced if necessary during and after
construction. A minimal height of 1.8 m workspace is recommended.

• When direct contact with fire is possible, the bearings should be protected with a fire resistant material. When
spring boxes are used, solid bearings should be integrated as a fail-safe in the box to limit the movement of the
superstructure if the springs are destroyed by fire. Enough space should be foreseen for fire shielding measures.

_____________________________________________________________________________________________

4. CALCULATION EXAMPLES

Example 1:

Given: Dead load G = 500 kN
Live load Q = 120 kN
Surface area a*b = 600*600 mm
Resonance frequency fres = 9 Hz
Boundary conditions no integrated replaceability of bearings needed

fire protection has to be foreseen

Wanted: Type and number of bearings

Solution: 1. No integrated replaceability of bearings needed à simple bearings

2. fres = 9 Hz > 6 Hz à simple bearings

3. Maximal number of bearings n:
a` = b` = 600 mm - 25 mm - 25 mm = 550 mm (fire protection)
area per bearing (A * B = 100*100 mm): A`* B` = 110*110 mm (lateral
expansion)
na = nb = 550 mm / 110 mm = 5; na * nb = max. 25

4. Load: G + Q/3 = 500 + 120/3 = 540 kN
Pbearing = 540 kN / 25 = 21.6 kN

5. Type: fres = 9 Hz and Pbearing = 21.6 kN. See graph for simple bearings
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surface load per bearing σ = 21.6 kN / (100 mm*100 mm) = 2.16 N/mm² within optimal range 1.5 –
3.5 N/mm²

Conclusion: 25 bearings CDM-82045 with dimension 100*100*45 mm.

Example 2:

Given: Dead load G = 500 kN
Live load Q = 120 kN
Surface area a*b = 600*600 mm
Resonance frequency fres = 4 Hz
Boundary conditions integrated replaceability of bearings needed

fire protection has to be foreseen

Wanted: Type and number of bearings

Solution: 1. Integrated replaceability of bearings needed à precompressed bearings

2. fres = 4 Hz < 6 Hz à springs

3. Maximum number of bearings n:
a` = b` = 600 mm - 25 mm - 25 mm = 550 mm (fire protection both
sides)
area per bearing (CHR-B6: A*B = 500*340 mm):
A`*B` = 500*340 mm
na= 550 mm / 500 mm = 1

4. Load: G + Q/3 = 500 + 120/3 = 540 kN
Pbearing = 540 kN / 1 = 540 kN

5. Type: fres  = 4 Hz and Pbearing = 540 kN see graph for
precompressed springs CHR-B6

Conclusion: 1 bearing CHR-B6 with dimension 500*3400*45 mm.

______________________________________________________________________________________________
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