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Vibration Induced Damage to Existing Masonry
Structures Caused by Heavy Construction Activities
M.I.M.R Khan and H.P Sooriyaarachchi
Abstract: Use of heavy construction machineries close to existing structures is complained for
cracking of un-reinforced masonry structures. Domestic houses, which are built with un-reinforced
masonry, are particularly vulnerable for cracking due to construction induced vibration. To limit the
structural damage to masonry construction, Environmental Authority has come up with velocity
2mms'1 and frequency range of (10-50) Hz as the safe vibration level for masonry constructions.
However, complaints of damages to masonry structures still exist at these threshold levels. Apart
from masonry type, vibration impact also depends on the number of openings, shape and size of the
openings and the fixity condition of the wall panel. In this study, wall panels with different openings
that have sustained damages at the threshold vibration level during the construction activities of
Colombo - Matara express way are analysed to evaluate the relevance of current threshold limit and
determine the influence of the opening on the dynamic response of the wall panels.
Dynamic finite element analysis conducted on the selected wall panels; based on actual vibration data
collected from site during construction activities, strongly indicates that there is a direct correlation
between stress pattern of the dynamic analysis and the actual crack pattern observed on the panel.
Further analysis confirmed that the vibration has resulted in stress combination outside the
experimentally establish failure surface for brick masonry confirming that the current limit is
inadequate to safe guard against masonry cracking.
Keywords: Masonry construction, Construction induced vibration, Dynamic finite element analysis,
Failure surface of masonry units.
relatively easy to blame vibration due to pile
driving for defects in nerby masonry strcutre but
it is hard to establish masonry defects due to
foundations settlements resulting from vibrations
of loose soil that may occur far from the source.

1. Introduction
Masonry constructions are designed to bear
vertical loading and are generally very weak in
tension[l], Un-reinforced masonry is vulnerable
to crack under applied tensile stresses. Number of
sources such as lateral loading by wind and
vibration can induce tensile stresses on masonry
panels. There are number of claims by the
residents along the Colombo-Matara highway,
that heavy machineries like vibratory roller used
in soil compaction and various construction
activities like blasting, and pile driving close to
existing masonry structures is directly responsible
for masonry cracking. Pre and post crack surveys
carried out also indicate strong link between the
vibration levels and masonry cracking.

Fig 1 shows possible sources of significant
vibration. These sources generate S (surface)
and P (pressure) wave in the ground and it is
the surface waves that cause the substantial
damage to masonry structures [2] [3]. The effect
of construction vibration is a sensitive issue.
According
to
human
perception
and
psychology, construction vibration are the
causes of all damage in structures, however in
reality majority of
vibration effect from
constructon activities is negligible [2] [3].
Therefore, it is very important to quantify the
vibration levels and determine the structural
effects of construction induced vibration. Like
many
other
institution,
Environmental

In construction induced vibrations, severity of the
vibration effect at the recipient depends on the
distance from the source, the soil conditions and
the magnitude and frequency of the source
vibration. The effects of vibration broadly range
from serious disturbance of working conditions
for sensitive devices and people to visible
structural damage. It is often difficult to relate
structural defect to vibration as the relationships
are complex to establish. For example, it is
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