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SHEAR BEAM MODEL OF A PASSIVE CONTROL STRUCTURE WITH
VELOCITY-DEPENDENT DAMPAERS

SR, WEEET, VeRERmT
Kazuhiko KASAI Akira JODAI and Daiki SATO

For the dynamic time-history analysis of a passively controlled building, a shear beam model having a small
degree of freedom is typically used in Japan. This paper proposes such a modeling method for the building
with velocity-dependent dampers. The method is based on static analyses of the frame without the dampers,
and it predicts the lateral stiffness and damping coefficient at each story level where dampers are installed.
Using this method, a shear beam model is created from an example 10-story building consisting of three parallel
frames, each of which has 6 bays and 20 dampers. The damper is assumed to be a viscoelastic damper with a
brace or stud type configuration. Time-history analysis results for the shear beam model are found to match
very well with those for the member-to-member model that has considerably larger degree of freedom.

Keywords:  shear beam model, member-to-member model, viscoelastic damper, brace type, stud type
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#®2 TL—RE DHGHEOBRLIER
(Iteration of Shear Beam Mode for Brace Type)

(@) EPROEITIER
IJL—L 143 (A
REA K& KEA KEB BB
B% Fai UAi F'si U'si U’ dBi B% Fai UAi FdA‘ F’si u'si U’ dBi W(tonf)
10 2.53 [ 0.015] 1. 10 2.53 10.029 {0.029 10] 2.53]0.025] 1.033|| 2.53 [ 0.045] 0.045 775.8
9 4.61[0.019] 254 4.61 ]0.043 [0.043 9] 4.61] 0.033 2.434) 4.61 | 0.068] 0.068 577.2
8| 6.44(0.021] 3.92| 6.44 |0.053 |0.053 8| 6.44(0.033] 3.331| 6.44 | 0.069| 0.069 582.8
7] 8.09 | 0.024| 4.89 || 8.09 |0.060 |0.060 7| 8.09 | 0.039 4.140) 8.09 | 0.078] 0.079 586.4
6] 9.60 [ 0.025[ 5.23 || 9.60 |0.057 [0.057 6] 9.60| 0.040f 4.501|f 9.60 | 0.079{ 0.079 591.9
5[ 10.99 [ 0.024[ 6.81 {{10.99 ]0.062 [0.062 5| 10.99 | 0.040{ 5.965|{10.99 | 0.086{ 0.086 594.3
4] 12.27 | 0.026] 7.66 ||12.27 |0.067 |10.067 4 12.27 | 0.042 6.445|12.27 | 0.087| 0.087 599.2
3| 13.45 [ 0.025[ 7.87 {[13.45 ]0.062 [0.062 3| 13.45 | 0.041 6.569|[13.45 | 0.081] 0.081 602.3
2| 14.54 | 0.027{ 9.45 |[14.54 ]0.067 [0.067 2| 14.54 | 0.045 7.815)114.54 | 0.087| 0.087 603.7
1| 15.54 [ 0.056] 6.29 |[15.54 {0.100 {0.100 1] 1554 | 0.088] 4.928|115.54 | 0.135| 0.135 619.1
(b) =HE EABH)
TL—LA1+3 (AFD) IL—L2 TL—L 14243
Bléi" K'gi 7 di K’i K” Blé'f K N d K’i K”i K'; K"
10 36.8 1 0.867|| 117.7 14.3 10 18.4 | 0.867 72.0 7.8 189.7 22.1
9 57.110.867|] 153.5 22.7 9 28.5 ] 0.867 90.7 11.9 244.2 34.6
8 76.1 | 0.867| 183.4 30.9 8 38.1 1 0.867| 124.7 16.3 308.1 47.2
7 76.1 | 0.867) 197.8 32.6 7 38.1 1 0.867| 134.9 16.9 332.7 495
6 76.1 | 0.867) 234.1 35.1 6 38.1 1 0.867|| 155.0 18.2 |:> 389.1 53.3
5 98.8 | 0.867| 257.8 43.8 5 4941 0.867|| 168.9 22.4 426.7 66.1
4 98.8 | 0.867| 266.6 45.7 4 4941 0.867|| 183.3 23.4 449.9 69.0
3 98.8 | 0.867| 303.3 48.5 3 49.4 1 0.867|| 209.6 24.6 512.9 73.0
2| 100.3 ] 0.867|f 295.8 45.7 2 50.2 | 0.867| 206.2 22.9 502.0 68.6
1 69.2 | 0.867] 208.9 224 1 34.6 | 0.867) 142.7 11.3 351.6 33.7
£ =0.072, T=1.66sec
() ®H BHEE GEA)
IL—A4 1413 (BED) IL—L4L2 T—L 14243
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10 40.3 1 0.888|| 119.9 14.8 10 20.1 ] 0.888 73.1 8.1 193.0 23.0
9 62.4 | 0.888| 156.8 23.8 9 31.2 1 0.888 92.5 12.5 249.3 36.3
8 83.210.888|| 187.9 324 8 41.6 1 0.888|| 1271 17.2 315.0 49.6
7 83.2 | 0.888| 202.6 344 7 41.6 |1 0.888|| 137.4 17.9 339.9 52.3
6 83.2 1 0.888|| 239.2 37.1 6 41.6 | 0.888|| 157.6 19.3 |:> 396.8 56.4
5| 107.9 ] 0.888|f 264.1 46.3 5 54.0 | 0.888| 172.1 23.7 436.2 70.0
4] 1079 (0.888| 273.2 48.4 4 54.0 | 0.888| 186.7 24.8 459.9 73.3
3] 107.9]0.888ff 310.2 51.5 3 54.0 | 0.888| 213.1 26.2 523.4 77.7
2 109.6 | 0.888 302.3 48.7 2 54.8 1 0.888| 209.5 24.4 511.8 73.1
1 75.6 | 0.888 212.3 23.0 1 37.8 1 0.888 144.4 11.7 356.7 34.7
£ =0.075, T=1.64sec
(BBLIFFHTE (tonf), A& (tonf/cm), & & (cm))
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-&- Frame Model -o-Shear Beam Model --- Frame Model without Dampers
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- Frame Model -o-Shear Beam Model --- Frame Model without Dampers
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-e-Shear Beam Model
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-- Frame Model without Dampers
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