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Optimal Design of Linear Viscous Damping System for Vibration Control of
Adjacent Building Structures
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ABSTRACT >> This paper proposes an optimal design method of linear viscous dampers for the seismic performance of two
adjacent structures with different heights. Accordingly, connection method using diagonal bracing between two floors and
connection method between two structures are considered, and the effectiveness of the latter method is confirmed through the
comparison of the frequency response functions with respect to damping capacity. Moreover, optimal damping to minimize the
response of the adjacent structures in the frequency domain is found. The sensitivity of natural frequency and modal damping
according to the damper capacity at each floor is obtained for the optimally designed system. From the sensitivity analysis, the
modal damping is evaluated to be very sensitive to the damper installed at higher floor. Therefore, sensitivity-based damping
distribution method is proposed. Diagonal bracing connection method, uniform distribution method and sensitivity-based distribution
method are compared to each other in terms of seismic performance. The comparative results demonstrate that the proposed method
is an effective seismic design method for the adjacent structures.

Key words adjacent structures, linear viscous damper, optimal damping capacity, seismic response control, sensitivity, structural
pounding
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Uniform distribution

Sensitivity-based distribution

damping/floor Maximum displacement damping/floor Maximum displacement
s/ s/
Total damping —— Y™ (em) Total damping (N-s/m) (em)
(N-s/m) c 20-story 12-story (N-s/m) min(¢,) 20-story 12-story
4 building building max(cd,.) building building
s s , 5.31x10" (1st floor)
1.51x10 1.26x10 68.68 12.19 3.01x10 - 36.91 17.52
6.15x10° (12th floor)
, . , 5.12x10" (1st floor)
1.90x10 1.58x10 58.78 12.75 3.01x10 . 36.87 17.58
6.26x10° (12th floor)
, . s 4.73x10* (1st floor)
2.39x10 2.00x10 50.43 13.41 3.01x10 - 36.81 17.69
6.50x10° (12th floor)
, . , 3.70x10* (1st floor)
3.01x10 2.51x10 4426 1427 3.01x10 - 36.65 18.01
7.13x10° (12th floor)
3.79x10’ 3.16x10 40.36 15.54 - - - -
4.78%10’ 3.98x10’ 39.23 17.37 - - - -
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