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• Static vs dynamic actions:

https://www.buildinghow.com/en-us/Products/Books/Volume-A/The-structural-frame/Structural-frame-loading/Gravity-Loads

https://www.dlsweb.rmit.edu.au/Toolbox/buildright/content/bcgbc4010a/01_loads_loading/01_primary_loads/page_004.htm

https://www.structuralguide.com/seismic-design/
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Sources of vibrations 



INTRODUCTION TO VIBRATIONS

6

D
is

p
la

c
e
m

e
n
t 

Time
A B



A

INTRODUCTION TO VIBRATIONS

7

D
is

p
la

c
e

m
e

n
t 

B V
e

lo
c
it
y
 

A
c
c
e

le
ra

ti
o

n
 



INTRODUCTION TO VIBRATIONS

8

Resonance
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Time domain vs frequency domain
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The human body perceives vibrations differently 
whether it is in the standing, seated, or recumbent 
position, respectively.
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The human body’s 

response to 

vibrations also varies 

with the excitation 

frequency.

[British Standards, 

BS 6472] 

Vertical vibrations Transverse vibrations 
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The human body’s 

response to 

vibrations also varies 

with the excitation 

frequency.

[British Standards, 

BS 6472] 

[American Institute of 

Steel Construction, AISC 

Design Guide 11]

Vertical vibrations 
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P-Wave S-Wave

R-Wave

time

Comparison of pile driving and 

explosive energies:

Vibratory 1

Impact 2

TNT exp. 60

Nuclear exp. >106

Nuclear exp. >109
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1. Ground vibrations

2. Vibratory settlements

3. Loss of support displacement
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Definition of damage

Threshold damage: “loosening of paint; small plaster 

cracks at joints between construction elements; 

lengthening of old cracks.” 

Minor damage: “loosening and falling of plaster; cracks in 

masonry around openings near partitions; hairline to 3-mm 

(0 to 1/8 in.) cracks; fall of loose mortar.” 

Major damage: “cracks of several mm (1/8 in. and greater) 

in walls; rupture of opening vaults; structural weakening; 

fall of masonry; load support ability affected.” 

[Siskind et al. in 1989]
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Comparison of settlement 

and particle velocities 

produced by pile-vibrations 

with typical settlements 

caused by braced 

excavations in sand 

(Dowding, 2000)
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Effects of environmental forces (Teasdale et al., 2006)
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Pre-construction condition, 8/5/2013 Post-construction condition, 7/28/2016

Preconstruction surveys
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Pre-construction condition, 8/5/2013

Post-construction condition, 7/28/2016Preconstruction surveys
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Vibration monitoring
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Typical vibration report

Demolition (transient vibrations)
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Typical vibration report

Pile-driving (continuous vibrations)
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Preconstruction testing
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Preconstruction testing
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Damage assessment 
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The effects of construction vibrations on structures depend on the source of 

vibrations, the distance to the source, the vibration frequency, amplitude and 

duration, the type and condition of both structure and foundation soil, etc. 

Available data-driven vibration damage criteria are often misinterpreted. 

Exceedance of such thresholds does not necessarily correlate to the 

appearance of structural damage. 

It is good practice that the construction team educate adjacent owners and 

residents about the type of construction activities that will take place, explain the 

anticipated vibration and noise levels that may be experienced, and outline 

what measures will be implemented to minimize the risk of damage.
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