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Experimental study and numerical analysis on seismic
behaviors of RC frame-frame truss composite wall

YONG Xin, LI Xiaolei

(School of Civil Engineering and Architecture ,Xi’an University of Technology,710048 Xi’an, China)

Abstract; Against the characteristic of large deformation for reinforced concrete ( RC) frame, RC frame-
frame truss composite wall (FTCW) structure was proposed, and two reinforced concrete ( RC) frame-
frame truss composite wall (FTCW) specimens with a scale of 1:2 were implemented for cyclic loading
test. The seismic performance of bearing capacity ,ductility and stiffness degradation were analyzed by the
test phenomenon, hysteresis curves, backbone curves and stiffness degradation curves. The simulation of
cyclic loading test was conducted by ABAQUS software , and the results were compared with the test re-
sults. The influence of the amount of infill FTCW ,rebar ratio of RC frame columns , axial compression ratio,

concrete strength,,embedded angle steel and the layout direction of FTCW were analyzed. The test behav-
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iors showed that a multistage energy consuming system that FTCW worked before RC frame and the inter-

nal diagonal struts worked before the outer frame inside the FTCW , forming a multistage energy consump-

tion system for the design purpose of earthquake resistant structures. The numerical analysis results showed

that the most effective way to improve the bearing capacity of RC frame-FTCW was to increase the amount

of filled FTCW ,followed by increasing the rebar ratio of frame columns,and the improvement of increasing

the concrete strength or adding angle steel for the internal diagonal struts were smaller. The improvement of

axial compression ratio on the bearing capacity was unnoticeable. In addition , the layout direction of FTCW

was significant,and the number and position of FTCW should be symmetrically arranged.

Key words : reinforced concrete (RC) frame-frame truss composite wall( FTCW ) ; cyclic loading test ; mul-

tistage energy consuming system;numerical analysis
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Fig. 1 Design details : dimension and reinforcement of specimens
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