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Fig. 1. Schematic of the concrete frame covered with piezoelectric layers as actuator and sensor
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Fig. 2. Horizontal component of acceleration time history for Bam earthquake recorded at Cheshme Sabz station
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Table 1. Convergence of the numerical method for lateral dynamic deflection (millimeters)
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Fig. 6. Effect of external voltage on lateral dynamic deflection of concrete frame under earthquake
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Fig. 7. Effect of external voltage on vertical dynamic deflection of concrete frame under earthquake
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Fig. 9. ffect of controller on the vertical dynamic deflection of concrete frame under earthquake
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Fig. 10. Effect of piezoelectric layer on lateral dynamic deflection of concrete frame under earthquake
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Fig. 11. Effect of piezoelectric layer on vertical dynamic deflection of concrete frame under earthquake
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Fig. 12. Effect of boundary conditions on lateral dynamic deflection of concrete frame with piezoelectric layer
under earthquake
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Fig. 13. Effect of boundary conditions on vertical dynamic deflection of concrete frame with piezoelectric
layer under earthquake
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Table 2. The simultaneous effect of voltage value, boundary conditions and the location of the piezoelectric
layer on the lateral dynamic deflection of the concrete frame under earthquake

Voltage Case 1 Case 2 Case 3
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Fig. 14. The simultaneous effect of the voltage value and the thickness of the piezoelectric layer on the lateral
dynamic deflection of the frame under earthquake
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Fig. 15. The simultaneous effect of the voltage value and the thickness of the piezoelectric layer on the vertical
dynamic deflection of the frame under earthquake
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