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Response Reduction Map Under Long Period Friction System
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This paper deals with response reduction effect by friction behavior. Friction is expected to
absorb seismic energy. This effect should be utilized positively in seismic design. For past several
years, seismic isolation structures have been focused in seismic design of industrial facilities. Seismic
isolation effect is controlled by the friction characteristic exists in friction support. Therefore,
adjustment of frictional force becomes a very important. In this paper, “Response Reduction Map”
for long period friction system is suggested. This map shows the range that response magnification
is less than 1 and less than the response of linear system. The response reduction map without
complex non-linear time history response calculation can easily obtain the response magnification.
At first in this study, the response reduction map by actual earthquake wave is shown. Next, the
response reduction map by the artificial earthquake wave calculated using design spectrum is shown.
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Fig.4 Response reduction map
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Tablel Response reduction table

" Period(s] Period[s] Period[s] Period[s] Period[s]
Earthquake (00<aS01) | (IKaS02) | (02<S03) | (0.3<a=04) | (0.4<a=05)
El Centro NS 12~36 10~34 1.0~2.9 1.0~26 1.0~13
El Centro EW 14~75 13~65 12~44 1.0~4.0 10~3.6
Kobe JR takatori NS 24~25 23~25 21~25 20~25 17~25
Kobe JR takatori EW 24~4.2 19~3.1 1.7~30 1.4~29 10~28

34~45 30~79
1964Niigata NS 70~78 Bam 116 25~94 1.9~80 1.0~77
8.8~140 At
37~56
1964Niigata EW 6.1~84 30~78 ot 10~65 10~6.5
13.1~200 S
) _ _ T1~13 T0~14 10~13
1968Tokachi NS 1.7~49 17~38 b o34 e o
1968Tokachi EW g'i:g'g 1:9~41 1.9~36 1.5~33 13~32
Building Center of Japan BCJ-L1 . _15~85 1.0~5.8 1.0~4.6 1.0~35 1.0~2.8
Building Center of Japan BCJ-L2 17~107 11~75 1.1~47 1.0~4.4 10~33
13~15
Taft N21E 13~3.1 2428 N/A N/A N/A
10~18
Taft S69E 24~27 10~13 N/A N/A N/A
37~39
Niigata Cyuetsu JMA Ojiya NS 1.0~3.0 10~27 10~25 1.0~22 10~20
Niigata Cyuetsu JMA Ojiya EW 13~26 11~24 10~21 1.0~1.9 10~18
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Fig.10 Flow of artificial earthquake generation

Fig.11 Design response spectrum
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Table 2 Response reduction table

a Periodls]
0<a=0.1 3~6
0.1< a =0.2 2~10
0.2< a =0.3 2~6
0.3< =04 1.5~4
0.4< a =0.5 1~3
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