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ABSTRACT 

In this paper, the equations of motion for the interaction between a non-uniform tuned liquid 
column damper (TLCD) and a single-degree-of-freedom structure in the torsional motion was derived 
based on energy principle. It was found that, in the equations of motion, there exists a modified term 
which was not considered in the literature. Thus, under the excitation of harmonic loading, the 
analytical solution is derived from the equations of motion. To justity the importance of this 
modified term, a large scale TLCD and spring-constrained rotational structure, which is composed of a 
steel beam pivoted at the mid span, were constructed and experimental verification was performed. 
Prior to the interaction tests, the properties of the TLCD and structures were also identified 
respectively and the values obtained were used to compute the analytical solutions from the interaction 
equations for comparison. The experimental results from the interaction tests show that they are 
closer to the analytical solution with the modified term considered than without the modified term 
considered. Therefore, the incorporation of the modified term in the interation equations of motion is 
essential. 
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