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Analytical study on characteristics setting of seismic isolation buffering devices

assuming long cycle / long time ground motion
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Abstract: Installing buffering devices that operates when the base isolation layer is displaced to some extent is effective to prevent the

seismic isolation layer from colliding against the retaining wall in response to seismic movements greatly exceeding the assumption

of the Building Standards Law. In this research, the influence of the actuation displacement and stiffness of the buffering device on the

response of the base isolation layer is grasped, using the predicted seismic motion of the long period ground motion, and to consider

the characteristic setting of the buffering device.
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Tablel. Analysis Condition without Buffering
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Table2. List of Correcting Magnification of Passage Speed

SBBZEAL (cm)
0 max
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’\_,10 -

~20 2.4 -

~30 1.8 1.9 -

~40 1.6 1.7 1.8 -

~50 1.6 1.7 1.8 1.9 -

~60 1.6 1.6 1.7 1.7 1.8 -

~70 15 15 1.6 1.6 1.6 1.7 -

~80 1.6 1.6 1.6 1.6 1.6 1.6 1.6

~90 1.3 1.3 1.4 1.4 1.4 1.4 1.4 1.4
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Fig.1. Simplified Drawing of Prediction Equation
Table3. Analysis Condition
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Table4. Analysis Result
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T3 54 | T4 4 ] 15 54| Te S4 | T3 5| T4 S5 | T5 S5] 16 S5 | T3 S6 | T4 S6 | 15 6
2025 | 43.0 | 43.2 | 51.7 | 60.4 | 37.2 | 39.7 | 48.2 | 50.8 | 36.4 | 40.3 | 44.3
20-30 | 38.4 | 41.1 | 47.1 | 56.8 | 35.9 | 41.5 | 48.9 | 51.6 | 34.8 | 41.7 | 45.9
30-35 | 42.1 | 43.7 | 48.9 | 55.3 | 37.9 | 45.0 | 49.7 | 49.7 | 38.7 | 44.5 | 46.2
3040 | 42.3 | 46.2 | 50.5 | 55.2 | 42.6 | 46.4 | 49.6 | 50.4 | 41.0 | 45.7 | 46.9

50

20-25 | 51.9 | 49.3 | 62.4 43.0 | 48.4 | 53.2
20-30 | 44.9 | 47.3 | 61.9 40.0 | 49.5 | 54.7
60 30-35 | 48.9 | 51.2 | 62.0 42.2 | 51.4 | 54.3
30-40 | 47.8 | 53.6 | 61.3 45.4 | 53.4 | 55.2
40-45 | 51.4 | 55.7 | 62.8 50.2 | 55.6 | 55.7
40-50 | 52.1 | 56.7 | 60.6 53.3 | 56.3 | 56.3
20-25 | 60.6 | 58.0 47.8
20-30 | 52.6 | 54.2 44.9
30-35 | 55.2 | 58.2 49.6
20 30-40 | 51.0 | 60.2 50.4
40-45 | 57.0 | 61.7 56.0
40-50 | 58.2 | 62.7 57.3
50-55 | 61.6 | 67.1 62.4
50-60 | 64.4 | 65.8 65.1

20-25 | 69.9 | 66.1
20-30 | 63.1 | 64.2
30-35 | 59.6 | 64.1
30-40 | 65.3 | 65.4
40-45 | 63.6 | 68.7
40-50 | 65.6 | 69.6
50-55 | 69.8 | 72.3
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60-70 | 75.7 | 74.0 BINER
HEA L 859 | 84.8 | 66.8 | 58.0 | 71.2 | 67.8 | 60.6 | 52.3 | 58.5 | 54.8 | 54.1
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Table5.Analysis Value and Predicted Value of Passage Speed
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(a) BRZERBF (T6 S4 S t=50cm 20-25) 109. 1 91.2
(b) B/NERBF (T3 S5 6 t=70cm 20-30) 108. 2 229.0
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(a) Excessive deformation (b) Underexposure

Fig.2.Relationship between Kinetic Energy and Deformation

Vd - ”’
, T
v
(a) Excessive deformation (b) Underexposure

Fig.3. Relationship between Load and Deformation
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