World Academy of Science, Engineering and Technology
International Journal of Structural and Construction Engineering
Vol:9, No:06, 2015

Retrofitting of Asymmetric Steel Structure Equipped with Tuned Liquid
Column Dampers by Nonlinear Finite Element Modeling

Authors : A. Akbarpour, M. R. Adib Ramezani, M. Zhian, N. Ghorbani Amirabad

Abstract : One way to improve the performance of structures against of earthquake is passive control which requires no
external power source. In this research, tuned liquid column dampers which are among of systems with the capability to
transfer energy between various modes of vibration, are used. For the first time, a liquid column damper for vibration control
structure is presented. After modeling this structure in design building software and performing the static and dynamic
analysis and obtaining the necessary parameters for the design of tuned liquid column damper, the whole structure will be
analyzed in finite elements software. The tuned liquid column dampers are installed on the structure and nonlinear time-history
analysis is done in two cases of structures; with and without dampers. Finally the seismic behavior of building in the two cases
will be examined. In this study the nonlinear time-history analysis on a twelve-story steel structure equipped with damper
subject to records of earthquake including Loma Prieta, Northridge, Imperiall Valley, Pertrolia and Landers was performed.
The results of comparing between two cases show that these dampers have reduced lateral displacement and acceleration of
levels on average of 10%. Roof displacement and acceleration also reduced respectively 5% and 12%. Due to structural
asymmetric in the plan, the maximum displacements of surrounding structures as well as twisting were studied. The results
show that the dampers lead to a 10% reduction in the maximum response of structure stories surrounding points. At the same
time, placing the dampers, caused to reduce twisting on the floor plan of the structure, Base shear of structure in the different
earthquakes also has been reduced on the average of 6%.

Keywords : retrofitting, passive control, tuned liquid column damper, finite element analysis

Conference Title : ICCSEE 2015 : International Conference on Civil, Structural and Earthquake Engineering

Conference Location : Toronto, Canada

Conference Dates : June 15-16, 2015

Open Science Index, Structural and Construction Engineering Vol:9, No:06, 2015 publications.waset.org/abstracts/29189.pdf

International Scholarly and Scientific Research & Innovation 9(06) 2015 1 ISNI:0000000091950263


https://publications.waset.org/abstracts/29189.pdf

