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Abstract: With the release of the seismic isolation design standards of building, the engineering community
needs a simpler and more practical analysis method to evaluate the performance of seismically isolated structures
with satisfactory engineering accuracy. By modifying the formula of equivalent damping ratio in FEMA440 and
then introducing elastoplastic response spectrum as demand spectrum, a method of pushover analysis of
seismically isolated structures is proposed herein. The base isolation design of a numerical example is carried out
by employing the direct design method which is put forward in the new design standard. The performance of the

seismically isolated structure is evaluated by the proposed method in this paper and compared with the results
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obtained from dynamic elastoplastic analysis of the isolated structure. The research results show that the

performance parameters obtained by the proposed method are very consistent with those obtained by the dynamic

elastoplastic method, and the development trend of structural plastic hinge can also be predicted well. The

proposed method not only simplifies the analysis process of the isolated structure, but is easy to operate and of

good accuracy, which is beneficial to the practical engineering application.

Keywords: Performance evaluation; Equivalent damping ratio; Pushover analysis; The direct design method;

base—isolation
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Fig.1 Principle of equivalent linear iteration
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Fig.2 Flow chart of equivalent linear iteration
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Fig.3 Isolation elastoplastic response spectrum
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Fig.4 Calculating performance point
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Table 1 Structural component parameters
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Fig.5 Plane layout of isolation bearings of isolated structure
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Table 2 Equivalent linearization process of isolation layer
AL JEH(s) fE RO PHEA%ICLRB5S00  S5FNIEE LRBS00(kN/m)  FEEESIHEL
1 3.000 100.00 176 1400 0.05
2 2.521 86.30 224 1499 0.124
3 2472 65.81 251 1726 0.143
4 2.447 59.21 272 1833 0.146
5 2441 56.72 275 1884 0.147
6 2.440 56.43 277 1889 0.148
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Fig.6 Comparison of seismic spectrum and isolation standard

response spectrum
4 THREEERENE T

4.1 _EEREEHIE 1B M K

B 4 1) PR T I 2 A 5 iR M R Rl 2 B
= NHERIGIAS S 7~10 s, AIRD, 45k
BEATER SR, = FRNEE Y 45 R

EARK, X AFEBHEERT, DRI
KEZCIFE AHIES 5 2, B8 oHT
BmEEAN R XZE R AEAESE 3 2,
HAPnERCHIESE 5 2, X A EHE
T, BRSNS R ERCRE BEEN 1/
62, BRIIBRYBEMT = RN ERE AT N R KR
RIGIAZ B8R 167, 1/65 1 1/61; Y A5 &
WEIEATN, ShRE ssBvE ST s K2 )
G ANHEIES 5 2, ¥ MREEET, b
R T IOER K Z RN AN 1/62, F
SAVE AT = AN B A N B e K= R RS A
3B 182, 1773 K0 1/73, PIRP BT 552154
VR A Z MRS A B PR A T AR 8
MR SR RRENE, Bl B RS E
WHTHE T H S AR S = AR

H —
? e
6 b
-o-TI-X
_ - T2-X
e 2 - T3-X
P —— S
4 F o PAi-X
SRSS-N
3 —— X
— [R{t1/120
2

0.006  0.008 0.01 0.012

ERTRNO)

7 FEMET X FERIARS AT

Fig.7 Comparison of X—direction story drift angle under rare

0 0,002 0.004

earthquak



5 4 1 RS  JEAPR RS I TS R L i e ) T 89

8 -
7F
6 F
-a-T1-Y
~e-T2-Y
el - T3-Y
2% —— i B i
4r o 1i-Y
—+—SRSS-Y
3t —o Ry
—BR{E 1120
2k
I 1 A 1 i 1 J
0 0.002 0004 0006 0008 001 0012

il i)
8 FEME T Y MR RIS ARttt
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Fig.11 X-direction isolation layer displacement under rare

earthquakes and extremely rare earthquake
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Fig.12 Y-direction isolation layer displacement under rare

earthquakes and extremely rare earthquake
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