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APPENDIX  E -  GROUND VIBRATIONS 
 
Ground vibrations can be described by measurement of the acceleration, velocity or displacement of the 

ground particles at one or more locations.  Triaxial geophone sensors for example can measure the peak 

velocities of radial, transverse or vertical particle motion (designated PPVr, PPVt and PPVz respectively 

and PPVi for any directional component) within selected sample periods and peak velocities can also be 

determined in the resultant direction of particle motion, from calculations of instantaneous vector sums 

throughout the sample period.  Vector sum velocities are designated VSPPV, or in many cases simply 

PPV.   

 

There are three aspects of vibrations which need to be assessed: 

1. Effects on structures 

2. Effects on architectural finishes 

3. Effects on humans 

 

Numerous standards and guidelines exist worldwide which provide a basis for these assessments.  Their 

focus varies from structural damage to human comfort and from transient to intermittent to continuous 

vibrations.  Most provide guideline vibration limits for protection against damage or human discomfort, 

however these limits are not always consistent and application of a particular standard or guideline should 

be based on the expected types of vibrations, the types and conditions of the potentially affected 

buildings and the potential for discomfort of their occupants.   

 

Both the guideline and the vibration limits should be determined on a case by case basis and the adopted 

limits (damage and human comfort or the lower of the two) may vary from guideline values, according to 

the experience of the vibration consultant, due to the sensitivity of the building or the activities of its 

occupants.  Some applicable guidelines are summarised in the graph below. 
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Guidelines for Evaluating the Effects of Intermittent or Impulsive and Short Term 
Vibrations on Human Comfort and Structures

(Based on AS2670.2/EPA ENCM Ch174 and DIN4150)
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Depending on site conditions, proposed works, results of building condition surveys and on-site vibration 

trials (indicating vibration attenuation rates and dominant vibration frequencies of excavation plant), the 

standards, guidelines and limits discussed below are considered appropriate for management of ground 

vibrations generated during rock excavation. 

 

Effects on Structures 
 

The German Standard DIN4150-3 (1999) “Structural vibration – effects of vibrations on structures”, 

recommends that ground vibrations at foundation level of residential buildings, in good condition bearing 

on sound rock foundations, be limited to 5 - 15 - 20 mm/s PPVi (at vibration frequencies of 10 - 50 - 100 

Hz typical of excavation plant), in order to reduce the potential for structural damage.  Higher limits (20 -

 40 - 50 mm/s PPVi) and lower limits (3 - 8 -10 mm/s PPVi) are recommended for commercial/industrial 

and sensitive buildings respectively.  From DP experience where buildings are bearing on loose sand, 

maximum vibration levels should be significantly reduced to the order of 5 to 7 mm/s VSPPV to reduce 

the risk of vibration-induced sand densification and settlement. 

 

Effects on Architectural Finishes 
 

It has been found from experience that even with buildings bearing on rock, vibration levels as low as 10 

mm/s VSPPV may cause minor defects such as cracks through rendering, cornices and skirtings.  

Management of vibrations may require a lowering of structural damage criteria to this architectural 

damage criterion, or negotiations with owners of affected buildings.  
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Effects on Humans 
 

Ground vibration can be strongly perceptible to humans at levels above 2.5 mm/s VSPPV and can be 

disturbing at levels above 5 mm/s VSPPV.  Complaints from residents and building occupants are 

sometimes received when levels are as low as 1 mm/s VSPPV.  The Australian Standard AS2670.2-1990 

“Evaluation of human exposure to whole-body vibrations – continuous and shock induced vibrations in 

buildings (1-80 Hz)” indicates an acceptable day time limit of 8 mm/s PPVz for human comfort.  

Management of vibrations may require a lowering of damage criteria to this human comfort criterion, or 

negotiations with occupants of affected buildings. 

 

Vibration Dosage 
 

A vibration limit based on a particle velocity allows real time control of excavation using warning systems 

(e.g. flashing lights) attached to vibration monitors.  Occasional exceedances (vibration levels exceeding 

the allowed limit) are not damaging or disturbing and can be allowed but frequent exceedances should be 

avoided by changes in excavation methods.  The difference between occasional and frequent is difficult 

to gauge on site but can be assessed using recorded vibration data, on the basis of experience or by 

application of a vibration dosage criterion.    

 

A vibration dosage value (VDV) can be used to assess the affect of intermittent vibrations (e.g. from 

bursts of rock hammering) on humans over a defined period.  Acceptable dosages (generally VDVz  for 

vertical vibrations found most disturbing by humans) have been defined for occupants of residential, 

commercial and industrial buildings (“Assessing Vibration: a technical guideline”, Department of 

Environment and Conservation, 2006).  Estimates of VDV (eVDV) can be calculated from recorded 

vibration data and can be compared with recommended maxima of 0.4, 0.8 and 1.6 m/s1.75 for residential, 

commercial and industrial locations respectively, to assess the need to change excavation methods to 

restore human comfort.   

 

The vibration dosage guideline does not relate VDV to structural damage however it is considered that if 

the VDV is acceptable from a human comfort viewpoint, vibrations leading to that VDV would be unlikely to 

cause damage to the corresponding residential, commercial or industrial structure.   

 

Management of vibrations may require addition of these vibration dosage criteria to other human comfort 

or damage criteria, if the frequency of vibration exceedances becomes difficult to assess on site or by 

experienced-based data review. 
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