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Introduction
Study areas in a building belonging to the University of Auckland and

Correlation between traffic and floor vibration Analytical modelling process
Fi d t l C thStudy areas in a building belonging to the University of Auckland and

located at Symonds St experience strong floor vibrations which can be
clearly felt by the occupants. These vibrations sometimes can be annoying
and disturbing. To investigate the vibrations, a series of in-situ tests were
carried out with several accelerometers and a synchronised web camera to
collect the experimental data of the floor and ground responses to explore
the correlation between the floor vibrations and passing of heavy vehicles.

The peaks of vertical acceleration in time-series plot are well
matched with the passing of heavy vehicles recorded by the camera.
The figure below shows the matching where red lines indicate
vehicle passage time.
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System identification was also performed to estimate the modal
parameters of the floor system. An FEM model of the structure was built
and calibrated for an optimal match between analytical and experimental
results using sensitivity analysis and model updating process.

Test 1: Ambient floor vibration test

Sensitivity analysis and model updating
Young’s modulus of the 2400mm wide double-T precast and
pre-cambered reinforced concrete floor beams was considered
to be the most uncertain parameter and was used for updating
of an FEM model shown below. The value of concrete Young’s

updatingshapes of the building

Ambient floor vibration testing was conducted at night to eliminate other
potential sources of floor vibrations. The locations of the accelerometers
on Level 4 and bottom floor are shown below, respectively:

System identification
Power Spectral Density (PSD) plot was produced to identify modal
frequencies via picking the peaks, see below:

g
modulus was updated from 25GPa to 29.6GPa giving the 1st
analytical modal frequency of 6.68Hz, very close to the
experimental value of 6.71Hz.

3-D model of the whole building

Conclusions
1.Traffic is strongly correlated to increased acceleration levels.
2.The traffic induced vibration is very unlikely to discomfort
people (peak values of 0.03m/s2 compared to the 0.315 m/s2

threshold from British Standard BS 6841).
3.The 1st natural frequency after model updating obtained from
the computer model is very close to the true natural frequency

bt i d f i t l d t th f th t d l

Test 2: Ground vibration test
To investigate the ground vibrations under the motion of heavy vehicles,
the ground vibration test was conducted. The locations of the sensors are
shown below:

Stochastic Subspace Identification (SSI) method was also used for 
identification of modal frequencies. The results from it were 
compared with those from the PSD plot in the below table. 

obtained from experimental data therefore the computer model
is accurate.
Future research
Human induced vibration study is desired because based on the 
presented results traffic is unlikely to cause annoying vibrations 
felt by the building occupants.
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Ground vibration test 
showed the dominant 
frequencies of ground Acknowledgements

Thank you to Quincy Ma, Charles Clifton, Faisal Shabbir, Tony 
Daligan, Sujith Padiyara, Helen Mountifield and Rachel 
Chidlow.

frequencies of ground 
vibration caused by traffic 
are concentrated between 
6.5Hz and 20Hz (see right). 


