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Fig. 1. Schematic view of two degree of freedom structure, including mass-spring damper parts, (a):

without external damper, (b) with external viscous damper and (c) with external visco-elastic damper.
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Fig. 3. displacement response of two degree of
freedom structure for, a): first degree of freedom,

b) second degree of freedom
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Table 1. Mass and dynamic characteristic matrixes
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Fig. 4. Displacement response of two degree of freedom structure, (a): first degree of freedom,

(b) second degree of freedom
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Fig. 6. Force-displacement hysteresis response for a
two degree of freedom structure with viscous and visco-
elastic dampers for (a): regular, (b) irregular-type 1 and
(c): irregular-type 2 cases
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Table 2. Comparison of damping ratio of FEMA-356 and theoretical formula for 2- to 12-story regular buildings
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Table 3. Comparison of damping ratio of FEMA-356 and theoretical formula for 2- to 12-story type-1 irregular

buildings
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Table 4. Comparison of damping ratio of FEMA-356 and theoretical formula for 2- to 12-story type-2 irregular

buildings
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Table 5. Comparison of damping ratio of FEMA-356 and theoretical formula regular buildings with various story

numbers and different axial stiffness of visco-elastic dampers
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Fig. 7. Adding external dampers in the limited stories (for a 4 stories building)
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Table 6. Error of FEMA-356 formula for added external viscous and visco-elastic dampers in the limited stories
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