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Abstract

The excellent performance of seismically isolated buildings during the past
earthquakes is encouraging for the extensive adoption of the isolation design.
Correspondingly, isolation design guidelines have been implemented or refined in
various seismic design codes. However, these design guidelines have been provided
specifically for the base-isolated structures. For the mid-story isolation design in which
the isolation layer is frequently designated at the top of the first or other lower stories of
the buildings to facilitate the construction and efficiently utilize the limited site, there
indeed exists the difference between the mid-story isolated and the base-isolated
buildings such as the flexibility effect of the structure below the isolation layer as well

as the interaction of the structures below and above the isolation layer.

Therefore, for the mid-story isolated structures, a simplified three-lumped-mass
structural model is adopted to perform the edhivalent linear analysis to appropriately
reflect the effect of vibration .characteristics of t-he structures above and below the
isolation layer, and to have a better insig-fju_t:ofi the basic dynamic characteristics in this
study. Accordingly, the shaking table tqstsrqfl'rfl}‘;he scale-down models were conducted to
validate the numerical analysis.r’e_sult_s;E It is concluded that for the mid-story isolated
buildings, the participation and.the_ undesired_' coupling effect of the higher modes
should be especially taken into account in the equivalent lateral response design

procedure.

Key words : mid-story isolation, dynamic characteristic, higher mode, modal coupling,

shaking table test.
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Displacement of Superstrcture-921TAP097X320gal 3rd Specimen
0 1 1 Experiment
R MIDAS
R A ; -~ — - SAP
g 50 A A A A e A
g A\ 1 T A R (R W N
5 (A A AW B
. IR R VAN N A\ AW
SO RN R A
2 bl i iy FIVANI/ARN W
2, |/ \ | \/ : J A
.2 v | | v
A 50 R e A
-100 i i |
15 17.5 20 22.5 25
Displacement of Floor above Isolation System-921TAP097X320gal 3rd Specimen
80 | | |
= 10 N
g AR B A
= R\ \\ 3 "\ i AN
5 [ o AN AN/
g 0 4"%*"’,{ ””” *\”*""""’\‘("/*/’r/*""i{’\ﬁf"’v”"”’ﬁ’-"/"””** **** %***[/*1*“3~
N ¥/ LAl A VL X :
ks v AV 8- \‘/\\ i \\ |
& P/ e ||\ W
T, N NN TR G0N NI Y
| | 1 i
-80 | : .i |
15 17.5 20 22.5 25
Displacement of Substrcture-921 TAP097X320gal 3rd Specimen
’g 10 b
= vl
) S PRI Y Al [l A Lod U
g 0 b~/ ,\,\,ﬁ\; N / - J,J, : \*Av'g\”\fﬂ’ Llf;,\ ] a;/ HIVS T J‘Y’/\ﬁ,ﬁ\; D f}%:v M —};PL\\TW, -
o v b | v |
S ‘ i
o, :
.4 |
R 1B a1 E e e
-20 | i |
15 17.5 20 22.5 25

Time(sec)

B 5.2.10 % = 248 921TAP097X320gal i+ #5 f FF(LRB % #cP~38 % 8)

140
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