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Combined application of displacement—related and velocity— related
energy dissipation devices in the aseismic design of an irregular
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Abstract A wasp—waisted and irregular overrun building is in consideration. When a pure frame structure is selected, the torsional
period ratio and the inter—story drift do not satisfy the requirements in the standards. In view of the external elevation appearance, the
arrangement of shear walls on the front plane is not allowed. And there is no suitable position for laying all steel bracing. After a
comparison of various schemes, the seismic control plan is designed by using fluid viscous dampers and buckling—restrained braces.
In this paper, a three—dimensional finite element model of the structure is established by the ETABS for the calculations of the
uncontrolled structure, the structure installed with fluid viscous damper and the structure installed with fluid viscous damper and
buckling—restrained brace by the modal shape decomposition response spectrum method. Then, the comparison and analysis of the
dynamic characteristics and the seismic response of the three structures are made. Finally, the time-history analysis is carried out.
The results show that the fluid viscous damper and the buckling—restrained brace can all reduce the seismic responses effectively.
Besides that, the buckling—restrained braces can control the torsion effectively.
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Fig. 1 Structure plan view of standard layer
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Fig. 2 Three—dimensional finite element model of

the structure
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Table 1 Dynamic characteristics of uncontrolled structure
Wk 55 R %
WA SR
w [1] yIH] z[]
1 1.91 56.95 0.06 0.41
2 1.85 0.22 55.31 0.25
3 1.72 1.13 1.82 42.29
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Fig. 3 Plane layout of fluid viscous damper
and buckling—restrained brace
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Table 2 Parameters of buckling—restrained braces
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Table 3 Dynamic characteristics of structure
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Table 4  Structure types of three operating conditions
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Fig. 4 Inter—story drift under three operating conditions under frequent earthquake action
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Fig. 5 Inter—story drift under three operating conditions under rare earthquake action
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Fig. 6 Floor shear under three operating conditions under frequent earthquake action
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Fig. 7 Floor shear under three operating conditions under rare earthquake action
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Table 5 Inter—story drift under frequent earthquake action
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Table 6 Floor shear under frequent earthquake action
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Table 7 Inter—story drift under rare earthquake action
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Table 8 Floor shear under rare earthquake action
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