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As museums and other heritage organizations seek to use their collections and buildings in ways never 

previously considered to engage audiences and raise income, this often has the unintended 

consequence of increasing vibration exposure, e.g. increased loan transportation, proximity to 

construction works or accommodating musical or loud noise events near collections. There is thus a 

very real and urgent need within the heritage sector to improve understanding of the impact on 

collections of repeated exposure to vibration and how to minimise the associated risk. While 

approaches to safeguard museum collections from construction vibration has been relatively well 

studied in recent times, the potential impact of sound-induced vibration is less understood. In addition, 

new questions are being raised about the potential impact of vibrations experienced during 

transportation. 

To help shape and inform future research in relation to the impact of vibration from music and 

transportation on museum collections, a research questionnaire was developed by an international 

research group of museum professionals and engineers [1,2]. This short-format presentation will 

reference the key findings from this questionnaire and provide an update on progress and outcomes. 

One of those outcomes, a “Good practice guide for musical events” is targeted for publication by a 

subset of the research group in late-2024; it is intended that the guide will be regularly updated as new 

research findings become available.  

Research and development for the guide has included: a pilot study in an anechoic chamber to measure 

the degree to which direct sound pressure from music can cause vibration of paintings [3]; sound and 

vibration measurements at various museums during musical and loud noise events [4]; and 

development and pilot implementation of real-time monitoring methods using laser vibrometers, 

sound meters and wireless accelerometers with customized software. The good practice guide will 

address the following topics:  

• Principles and testing of the interaction of sound with objects, differentiating three source-to-
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object paths (air-borne, structure-borne, and structure-borne via supports) and how these vary 

when the sound source is in the same space as objects and when it is outside or in adjacent 

spaces [Figure 1] 

• Limits and criteria to consider, referencing previously published technical works and drawing 

on the authors’ experiences and research, recognizing that effects from vibration and sound 

exposure are highly likely to be cumulative 

• Monitoring and measurement methods, with recommendations for when monitoring during 

musical events is prudent; and when it is needed, what specific monitoring methodologies can 

be followed to more effectively limit and manage the effects on collections 

• Practical guidance and approaches that cultural heritage institutions can take, starting at the 

event planning stage, mitigation options at the source or at the objects, and specific guidance 

relative to cases where the sound source is in the same space as objects and when it is outside 

or in adjacent spaces 

By sharing information about this initiative, it is hoped that other museum professionals, engineers and 

researchers will receive useful guidance and that others will provide input to develop further guidelines 

defining best practice for the heritage sector in relation to the vibratory impacts of music and transport 

on museum collections. 

 

 
Figure 1. Simplified illustration of three potential vibration paths to art objects during a musical event. Figure 
taken from [4]; see [3] for a similar illustration. 
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Research Questionnaire (2020-2023)



Respondents



Report of findings Oct 2022

Webinar explaining report April 2023



Reported Effects from Music on Collections

• 63% who permit music have 
seen effects on collections

• Of effects reported:

• Vibrations felt  89%

• Walking (wandering) 37%

• Rattling   29%

• Physical effects 12-18%

p. 21 of report

Report of findings

Webinar explaining report



Review of Vibratory Effects of Music 

Severity of effects reported 

during musical events:

• None or mild – 67%

• Moderate – 19%

• Substantial – 14%

National Gallery London
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• None or mild – 67%

• Moderate – 19%

• Substantial – 14%

National Gallery London
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33%



Review of Vibratory Effects of Music 

Factors that did not appear to be correlated 

with effects from music:

• Whether a decibel limit is used or not

• Magnitude of any decibel limit

• Restrictions, distance

• Current practices largely ineffective to avoid effects

Report of findings

Webinar explaining report



Review of Vibratory Effects of Music 

Factors correlated with effects from music:

• Type of music allowed – worst effects from music with more bass 

and percussion

Taken from Gibb et al., ‘Shake, Rattle and Roll: Vibration Effects at the Hampton 
Court Music Festival’, in Conservation Science, pp. 36 – 39, Milan, 2007

• Regularity of musical 

events

• EQ parameters or 

filters on speakers

Report of findings

Webinar explaining report



Future Research and Initiatives





Research and development for the guide: 

• Pilot study in anechoic chamber to 

measure degree to which direct sound 

pressure may cause vibration

• Development of equipment and software to 

take relevant and accurate measurements 

with small wireless sensors, real-time alerts

• Measurements of sound/vibration during 

musical and loud noise events at partner 

museums
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Video demonstration of monitoring equipment


