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A Study on Stresses during an Earthquake of Structure with Mid-story Isolation System
Partl Comparison with Earthquake Stress and Design Stress

*Jo Okabe® , Takeshi Furuhashi®

ORI S, HEI Y, BHGEAER %, ORI

, Ryotaro Tosaka? ,Kento Kawaguti®

In this paper, we show that it is possible to determine analytically earthquake stress at every moment of the intermediate layer
base-isolated structure, and compare with the design stress current. The current design is unsafe.
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Tablel-1Mass and stiffness of the basic model

L & &[ton] FIHARITE[N/m]
2ETIL 0.5s 1.0s 155 2.0s
( 9 100.0 575000.0 144000.0 64000.0 36000.0
_) 8 100.0 575000.0 144000.0 64000.0 36000.0
7 100.0 575000.0 144000.0 64000.0 36000.0
6 100.0 575000.0 144000.0 64000.0 36000.0
=l 5 100.0 575000.0 144000.0 64000.0 36000.0
4 100.0 575000.0 144000.0 64000.0 36000.0
0 - 3 100.0 575000.0 144000.0 64000.0 36000.0
2 100.0 575000.0 144000.0 64000.0 36000.0
1 100.0 575000.0 144000.0 64000.0 36000.0
5 _ _
i Table 1-2 Eicenvalues of the basic model
N ode EA A
0.5s 1.0s 1.5 2.0s
RN 1R 0502 1.003 1504 2.005
2 0.169 0.337 0.506 0.674
- Table 1-3 Isolation layer parameters
g RERER 2FF, 3[E, 48 5/8 6fF 7FE, 8
SEBHEALY 3s, 4s, 5s, 65
ASOEYLES- 0.05, 0.10, 0.15, 0.20
: K 4 oS . A A A 5
Figure 1-1 Model PR A B D R 0.01, 0.02, 0.03, 0.04, 0.05
Table 1-4 Attenuation coefficient
a) Seismic isolation model ¢) Seismic model
e RN -s/m] L ERE[KN -s/m]
AL
0.5 10s [ 155 | 20s 055 | 10s 155 | 20s
a_ |[150.0 | 80.0 | 50.0 | 40.0 9 |[920.0 | 4600 [ 310.0 | 230.0
b |[240.0 [ 1200 | 80.0 | 60.0 8 |/ 9200 [ 4600 [ 3100 [ 2300
¢ |[340.0 | 1700 [ 1100 | 90.0 7 || 9200 | 4600 [ 3100 [ 2300
d_|[4400 | 2200 | 1500 [ 110.0 6 |/ 9200 [ 4600 [ 3100 [ 2300
e |[530.0 | 2700 | 1800 | 130.0 5 || 920.0 | 4600 [ 3100 [ 230.0
f |{630.0 | 3200 | 2100 | 160.0 4 9200 [ 4600 [ 3100 [ 2300
g 730.0 360.0 240.0 180.0 3 920.0 460.0 310.0 230.0
- s 2 | 9200 [ 4600 [ 3100 [ 2300
b) Positional relationship T o200 T2600 13100 T 2300
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Table 1-5 Members in the original gL | | g
XoT | eAEEE S co°
~ Ty
B Biimm]
o) FH FH I R S Ll
[mm] Nmm? | (Nmm?) 4000 4000 4000 4000 4000 4000
# |[700x700 aQ)HhEA b)P-A OMEETIL
- 21682.07 |  9034.19 )
L2 11 350x700 Fiaure 1-2 Frame Model
Table 1-6 Input earthquake motion
B BAMEE[cm/’] | Bk em/s] | K fr[em]
EI Centro 1940 NS 507.78 50.00 17.18
Hachinohe 1968 NS 357.57 50.00 2433
TAFT 1952 EW 513.54 50.00 14.65
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Figure 1-3 maximum earthquake stress / design stress
(intermediate seismic isolation layer model)
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Figure 1-4 maximum earthquake stress / design stress
(seismic model)
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