
 
 - 1 -

ISO 10137:2007-11 (E) 
 
 
Bases for design of structures - Serviceability of buildings and walkways against 
vibrations 
 
 
Contents            Page 
 
 
Foreword ..........................................................................................................................................................v 
 
Introduction .....................................................................................................................................................vi 
 
1 Scope ...............................................................................................................................................1 
 
2 Normative references ....................................................................................................................1 
 
3 Terms and definitions ....................................................................................................................2 
 
4 Description of the vibration problem ...........................................................................................4 
4.1 General remarks .............................................................................................................................4 
4.2 Vibration source .............................................................................................................................4 
4.2.1 Vibration sources inside a building .............................................................................................5 
4.2.2 Vibration sources outside a building ...........................................................................................5 
4.3 Transmission path .........................................................................................................................5 
4.4 Receiver ..........................................................................................................................................5 
 
5 Dynamic actions .............................................................................................................................5 
5.1 General remarks .............................................................................................................................5 
5.2 Machinery ........................................................................................................................................6 
5.2.1 Rotating machinery ........................................................................................................................6 
5.2.2 Reciprocating machinery ..............................................................................................................6 
5.2.3 Impacting machinery .....................................................................................................................6 
5.2.4 Other machinery .............................................................................................................................6 
5.3 Vehicular traffic (road and rail) .....................................................................................................6 
5.3.1 General remarks .............................................................................................................................6 
5.3.2 Motor vehicles ................................................................................................................................6 
5.3.3 Railway trains .................................................................................................................................7 
5.4 Impulsive sources ..........................................................................................................................7 
5.4.1 General remarks .............................................................................................................................7 
5.4.2 Impulsive sources in the ground ..................................................................................................7 
5.4.3 Controlled intermittent and impulsive sources within a structure ...........................................7 
5.4.4 Airborne or waterborne impulsive sources .................................................................................8 
5.5 Human activity ................................................................................................................................8 
5.5.1 Repetitive coordinated activities over a fixed area ....................................................................8 
5.5.2 Persons traversing structures ......................................................................................................8 
5.5.3 Single pulses ..................................................................................................................................8 
5.6 Wind .................................................................................................................................................8 
5.7 Earthquakes ....................................................................................................................................8 
 
6 Evaluation of response ..................................................................................................................9 
6.1 General remarks .............................................................................................................................9 
6.2 Methods of analysis .......................................................................................................................9 
6.2.1 General remarks .............................................................................................................................9 
6.2.2 Actions that vary with time and space .........................................................................................9 
6.2.3 Actions that vary with time .........................................................................................................10 
6.3 Evaluation of vibration levels by calculation ............................................................................10 
6.3.1 General remarks ...........................................................................................................................10 
6.3.2 Damping for the serviceability limit state ..................................................................................10 
6.3.3 Vibrations propagating in continuous media ............................................................................10 



 
 - 2 - 

6.3.4 Vibrations of discrete media ...................................................................................................... 11 
6.4 Evaluation of vibration levels by measurement ....................................................................... 11 
6.4.1 General remarks .......................................................................................................................... 11 
6.4.2 Quantities to be measured ......................................................................................................... 11 
6.4.3 Measuring apparatus and range of parameters ....................................................................... 12 
6.4.4 Arrangement of measurement points ........................................................................................ 12 
6.4.5 Vibration measurement analysis and results ........................................................................... 13 
6.4.6 Measurement report .................................................................................................................... 13 
 
7 Vibration criteria for the serviceability limit state .................................................................... 13 
7.1 General remarks .......................................................................................................................... 13 
7.1.1 Criteria for human occupants .................................................................................................... 14 
7.1.2 Criteria for building contents ..................................................................................................... 14 
7.1.3 Criteria for building structures ................................................................................................... 14 
7.2 Vibration criteria for human occupancies ................................................................................ 14 
7.2.1 General remarks .......................................................................................................................... 14 
7.2.2 Requirements for walkways ....................................................................................................... 15 
7.3 Vibration criteria for building contents ..................................................................................... 15 
7.3.1 General remarks .......................................................................................................................... 15 
7.3.2 Vibration criteria for equipment and processes in buildings under design ......................... 16 
7.3.3 Evaluation of vibrations in existing buildings .......................................................................... 16 
7.4 Vibration criteria for building structures .................................................................................. 16 
7.4.1 General remarks .......................................................................................................................... 16 
7.4.2 Criteria for vibrations from impacts/impulses .......................................................................... 17 
7.4.3 Criteria for vibrations from other actions ................................................................................. 17 
7.4.4 Empirical criteria .......................................................................................................................... 17 
7.4.5 Application of vibration criteria to measured vibrations ......................................................... 17 
 
8 Vibration control .......................................................................................................................... 17 
 
9 Vibration mitigation ..................................................................................................................... 18 
 
Annex A (informative) Dynamic actions ..................................................................................................... 19 
 
Annex B (informative) Examples of vibration analysis ............................................................................. 26 
 
Annex C (informative) Examples of vibration criteria ............................................................................... 33 
 
Annex D (informative) Guidance for human response to wind-induced motions in buildings ............ 40 
 
Annex E (informative) Methods of vibration mitigation ............................................................................ 42 
 
Bibliography .................................................................................................................................................. 44 
 


		2026-04-18T06:47:05+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




