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Building damage risk

Figure 8.1 Transient (short-term) vibration 
damage thresholds for residential buildings

Figure 8.2 Continuous (long-term) vibration 
damage thresholds for residential buildings 
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What about old buildings?

Old ≠ vulnerable

Treat with caution and due consideration
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Human perception: health and wellbeing

• Vibration – section 6.4

• Groundborne noise – section 7.2
• LOAEL 35dBLAmax,S
• SOAEL 45dBLAmax,S

• Ref to App I for example criteria and L/SOAELs
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Perception and response criteria in terms of PPV
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Perception and response criteria in terms of PPV
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Groundborne noise

• APTA 1981 – earliest criteria for GBN?
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Groundborne noise

• Ref to App H for example criteria – GBN all very similar to APTA 1981
• What parameter?  
• LAmax,S most commonly used
• LAmax,F Northern Line Extension, Crossrail 2 
• LAmax,F for offices in BCO 2009 but BCO 2019 uses LAmax,S (refers to the Red Book!)
• Appendix H also provides project examples covering non-residential uses. 



Sensitive equipment
Groundborne noise and vibration assessment criteria



Groundborne noise and vibration assessment criteria

Sensitive equipment – vibration criterion curves
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Sensitive equipment – NIST criteria
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Sensitive equipment

But what does it all mean, in practice?

• Over what period of time is the rms velocity analysed?
• For transient events over a time period, should the average, worst case, or a 

percentile value be used?
• How should the 1/3 octave band levels be derived, using digital filters or 

by processing from narrow band FFT data?
• What time weighting should be applied?
• At which location or locations should the specification be set?
• Is the frequency spectrum evaluated for an event peak hold or maximum 

RMS value, linear average, the average spectrum for the highest overall 
magnitude of vibration etc.?
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Museums and galleries

• See section 5.4
• Vulnerability and means of display are very variable, so individual assessment is needed
• Old ≠ vulnerable
• British Museum guidance – to prevent objects ‘walking’ on shelves:

• General: PPV 0.1mm/s or 0.07mm/s 1/3 octave RMS velocity
• During construction: 2 actions levels:

• 1st level: 0.1mm/s PPV continuous; 0.3mm/s PPV intermittent
• 2nd level: 0.3mm/s PPV continuous; 0.6mm/s PPV intermittent
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Museums and galleries

• For paintings concern is about cracking or flaking of paint
• Several papers referenced in relation to vibration in transit
• In transit, although they are protected from flexing etc, they can experience sustained 

high vibration
• In practice, the evidence suggests that other concerns are likely to limit vibration before 

paintings become vulnerable
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