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Abstract : The conventional tuned liquid dampers (TLDs) with larger base dimension contains stagnant liquid mass at bottom corners

that does not participates in vibration control rather adds extra mass to the structure. Hence, the present study
numerically investigates the vibration control efficiency of the sloped wall TLD with a narrow base under wind
excitations. The sloped wall tank's sloping wall enables more liquid to participate in sloshing, which increases the sloshing
force in comparison to the conventional flat-bottom tank. The hybrid Eulerian-Lagrangian non-linear finite element
scheme for the TLD and the linear spring-mass scheme for the multi-degree-of-freedom structure (MDOFs) are
combined and employed for the numerical modeling of the present problem. Compared to the linear hydrodynamic
response of the TLD tank, the obtained non-linear hydrodynamic response is closer to the existing experimental result,
justifying the accuracy of the non-linear sloshing model. For the TLD with the non-linear sloshing model, the optimal
tuning ratio is found to be significantly less than unity, whereas, by the linear sloshing model, the predicted optimal tuning
ratio is almost unity. At the optimum tuning ratio, the dynamic behavior of the MDOF structure with coupled TLD is
investigated under wind excitations at different floor levels, and it is found that the linear TLD model overestimates the
vibration control effect.
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