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Abstract: This paper deduces the calculation formula of the nominal lateral drift and the harmful interlayer drift
of the isolation structure by using the isolation cantilever Timoshenko beam model with the horizontal load of the
matrix distribution. The distribution law of the harmful and the nominal lateral interlayer displacement about a
shear wall structure of high-rise isolation is studied, the and optimal control design of the isolation structure is
carried out with nominal lateral drift and harmful interlayer drift and the economic indicators of the two design
schemes are compared. In addition, some useful conclusions are obtained by comparing the damage ruels of the
upper structure of the two design schemes with the nonlinear time history analysis of the large earthquake. And
this study can provide support for the further study of isolated structure.
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Fig.1 Calculation model of isolation structure
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Fig.2 Calculation model of harmful interlayer displacement
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Fig.3 Finite element model of shear wall isolation structure
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Fig.4 Plane layout of isolation bearings
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Table 1 The calculation process of harmful interlayer displacement and harmless interlayer

displacement under X—direction earthquake

X [AIFEEREA X [A144 XETA] X A FER X A FEH

BE SR E/mm ¥ fad

AIFZ/mm AFZ /mm AIEE/mm GrRERT S (%)

18 3.979 0.000 199 6 0.598 65 1.42 0.821 35 57.842
17 3.991 0.000 199 7 0.599 10 1.56 0.960 90 61.596
16 3.994 0.000 199 5 0.598 50 1.71 1.111 50 65.000
15 3.990 0.000 198 7 0.596 18 1.88 1.283 83 68.289
14 3.975 0.000 197 2 0.591 45 2.06 1.468 55 71.289
13 3.943 0.000 194 7 0.583 95 2.24 1.656 05 73.931
12 3.893 0.000 190 9 0.572 70 2.42 1.847 30 76.335
11 3.818 0.000 185 8 0.557 25 2.58 2.022 75 78.401
10 3.715 0.000 179 0 0.537 00 2.73 2.193 00 80.330
9 3.580 0.000 170 4 0.511 13 2.85 2.338 88 82.066
8 3.408 0.000 159 8 0.479 25 2.94 2.460 75 83.699
7 3.195 0.000 146 9 0.440 70 2.98 2.539 30 85.211
6 2.938 0.000 131 6 0.394 80 2.97 2.575 20 86.707
5 2.632 0.000 114 1 0.342 38 2.89 2.547 63 88.153
4 2.283 0.000 091 5 0.274 50 2.63 2.355 50 89.563
3 1.830 0.000 077 7 0.233 10 2.19 1.956 90 89.356
2 1.554 0.000 049 5 0.148 35 1.69 1.541 65 91.222
1 0.989 0.000 049 5 0 130.73 130.73 100

x2 YRREATHEERBMUBMAERBMUBITEIIRE
Table 2 The calculation process of harmful interlayer displacement and harmless interlayer

displacement under Y—direction earthquake

Y [AFEEER] Y 44 2] Y M FERA Y A HER

B2 BEAfE % /mm e ffifrad

AIFE/mm AIF/mm A1EE /mm GIRERT HELE (%)
18 4.454 0.000 305 1 0.915 21 1.50 0.579 45 38.630
17 4.480 0.000 306 8 0.920 55 1.61 0.688 01 42.734
16 4.487 0.000 307 4 0.922 09 1.75 0.827 91 47.309
15 4.488 0.000 306 3 0.918 90 1.91 0.991 10 51.890
14 4.472 0.000 303 9 0911 71 2.08 1.168 29 56.168
13 4.437 0.000 299 9 0.899 80 2.24 1.340 21 59.831
12 4379 0.000 293 9 0.881 82 2.39 1.508 19 63.104
11 4292 0.000 285 8 0.857 47 2.54 1.682 53 66.242
10 4.173 0.000 275 1 0.825 41 2.66 1.834 59 68.970
9 4.017 0.000 261 7 0.785 14 2.76 1.974 86 71.553
8 3.821 0.000 245 2 0.735 62 2.83 2.094 38 74.007
7 3.580 0.000 225 3 0.675 82 2.86 2.184 18 76.370
6 3.289 0.000 201 4 0.604 11 2.82 2.215 89 78.578
5 2.940 0.000 173 2 0.519 66 2.68 2.160 34 80.610
4 2.529 0.000 137 4 0.412 19 2.38 1.967 81 82.681
3 2.006 0.000 113 0 0.339 04 1.92 1.580 96 82.342
2 1.650 0.000 069 1 0.207 43 1.41 1.192 58 85.184
1 1.010 0.000 069 1 0.000 00 131.36 131.360 100.000
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Fig.5 Story drift of isolated structure
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Fig.8 Damage nephogram of X(5 s)
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Fig.9 Damage nephogram of X (15 s)
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Fig.10 Damage nephogram of X (30 s)
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