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ABSTRACT 

THE USE OF SOME MECHANISMS ON REINFORCED CONCRRETE 
FRAME TO ABSORB THE EARTHQUAKE ENERGY 

 

Our country is located in an area with high seismicity. Therefore, building 
earthquake resistant structures are gaining relative importance in rapidly 
growing cities having economic importance like Istanbul where there is a great 
risk of earthquakes. Developing and proposing new mechanisms that can 
absorb the earthquake energy to be transferred to the structure have been 
introduced in the interest of researches in order to produce new structures that 
encounter seismic load prescribed by Turkish Seismic Code and to improve the 
seismic safety of existing structures. 

Various studies are being conducted in order to build high-performance 
structures against earthquakes and to minimize the damage under earthquake 
loads. The most common example is to examine the possible structural behavior 
by adding a suitably braced steel frames between reinforced concrete frame 
members.  

In this study, seismic energy transferred to a structure is calculated and various 
are built in order to consume this energy, then the results are compared.  

In the preparation phase of this work, the design of a three span in each 
direction, five-story, reinforced concrete building was made in accordance with 
the existing codes regulations. One of the central frames of the symmetrical 3D 
system was selected. Ground floor mid-span is the most constraining part of the 
five-story frame and it approximately represents the seismic behavior of this 
system. This mid-span, single story and single span structure that carries five 
floors is used in the detailed examination. 

In the study, three different types of system are compared in terms of energy 
consumption characteristics by using together with a bare frame, two knee 
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braced frame and a knee braced system with some special energy dissipating 
members. This knee braced system is a special form of diagonal braced frame 
connected to knee element positioned between RC frame member. Push-over 
and time history analysis are performed by taking non-linear behavior into 
consideration.   

The first part consists of the non-linear pushover analysis of three different 
mechanisms using SAP2000 program. Taking the non-linear behaviors of frame 
members into consideration, the failure by load increment that occurs in which 
section and the cause of the failure are investigated. In the following analysis 
results, the plastic deformations that occur in each frame members and the 
capacity curves of each section are compared.  

In the second part of the study, non-linear time history analysis are performed 
by using SAP 2000 program. In this analysis, the total energy transmitted to the 
structure due to ground motion and the total energy expenditure in sections are 
calculated. The results show that the new brace systems and the energy 
consumer elements significantly change the behavior of the structure under the 
lateral load effects.   
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