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Abstract

Vibration isolation plays an important role in both the vibration and noise control of building ser-
vices equipment. To evaluate vibration isolation performance, the force transmissibility method is
commonly adopted. However, increasing the damping effect in the force transmissibility method
reduces both the resonance peak value and the isolation performance in the ‘““isolation region™. The
limitation of the method is that the transmitted displacement of a floor structure and the interaction
of mounting points are neglected. To include the floor displacement and the interaction of mounting
points, Mak and Su recently proposed the power transmissibility method to assess the performance of
vibration isolation. In this paper, the effect of viscous damping on power transmissibility is investi-
gated. A practical procedure for experimentally determining the damping ratio is also given.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

Vibration isolation plays an important role in reducing structure-borne sound that is
transmitted from building services equipment to floor structures. The force transmissibility
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[1-3] that is commonly used in practice concerns the force that is transmitted from the
equipment to the floor. However, the transmitted displacement from the vibratory equip-
ment to the floor and the interaction of the several contact points are ignored in the force
transmissibility method. Hence, the power transmissibility method [4,5], based on the con-
cept of floor effective mobility [6], has been proposed for assessing the performance of
vibration isolation.

A number of text books [1,7] have discussed the damping effect in the force transmis-
sibility method. It is known that increasing the damping could constrain the resonance
peak value, and as a result the vibration isolation performance in the “isolation region”
at frequencies larger than v2w, (where w, is the natural frequency of the system) would
also be reduced. However, the damping effect has not been discussed in relation to the
power transmissibility method [4,5].

In this paper, expressions of power transmissibility that consider viscous damping [8]
(the damping force is proportional to the amplitude of motion velocity across the damping
element, and it is derived from an oil-filled dashpot damper) are deduced for a single con-
tact point system. The damped force transmissibility and damped power transmissibility
are derived and analyzed for symmetrically and asymmetrically installed cases. The damp-
ing effect in the power transmissibility method is investigated for both the cases. Finally, a
procedure [9,10] for experimentally determining the damping ratio is given.

2. Theory
2.1. Force transmissibility with damping
A single-degree-of-freedom vibration model is presented in Fig. 1. The whole system

contains a mass M, an isolator that can be described using stiffness k and a viscous damp-
ing coefficient c.
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Fig. 1. SDOF vibration isolation system.
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