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Abstract: The base isolated structures can greatly reduce the seismic response of the superstructure and protect
the structure under rare earthquakes. However, under strong earthquakes exceeding rare earthquakes,
displacement of the isolation layer may exceed the width of the isolation trench, causing impact between isolated
structure and retaining wall. A base isolated structure model considered the nonlinearity of the superstructure is

established. The fortification intensity is 8. The seismic response under strong earthquakes exceeding rare
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earthquakes is analyzed. The results show that the impact between isolated structures and retaining wall

decreases the displacement of the isolation layer. The acceleration, story drift and story shear force of the upper

structure are obviously enlarged, which increases with the increase of impact stiffness and ground motion

intensity, and decreases with the increase of the width of isolation trench. When the impact stiffness increases to

a certain extent, the increase of the interlayer displacement is no longer sensitive to the increase of the impact

stiffness, but the acceleration and story shear force of the superstructure do not show this trend. In addition, the

collision causes the maximum compressive pressure of the bearing to increase and the minimum compressive

surface pressure to decrease.
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Table 4 Peak acceleration of top floor and isolation layer
(m/s*, no impact)
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9 i 8 3.089 2328 2.3270
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Fig.4 Peak acceleration envelope diagram (Intensity 8, no
impact)
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Fig.6 Peak story shear force envelope diagram (Intensity 8, no
impact)
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Table 6 Base shear coefficient of superstructure (no

impact)
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Table 7 Displacement of isolation layer (mm, no impact)
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Table 8 Compressive stress of bearing (MPa, no impact)
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Table 9 Peak acceleration of top floor and isolation layer(m/s? impact)
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Table 10 Peak story drift angle (impact)

/ R e T AR,

HORE S PRV B fmm nZEARIIETIS \
GM1 GM2 AT 1

10 10 11 105

350 20 99 102 95

8.5 EFIBHIE 50 94 97 90

10 118 14 129

400 20 115 132 118

50 110 12 109

10 65 65 65

350 20 61 62

9 EEFIEHIE 50 60 62

10 68 7 66

400 20 65 68 64

50 64 66 63
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Table 11 Base shear coefficient of superstructure (impact)

y e _ i AR
a2} PS5 B /mm filfEE I /K :
GM1 GM2 AT 1

10 0.196 0.213 0.230

350 20 0.219 0.247 0.267

8.5 EF B HIEE 50 0.257 0.290 0.309
10 0.184 0.174 0.194

400 20 0.196 0.196 0.224

50 0.216 0.229 0.266

10 0.259 0.307 0.304

350 20 0.289 0.360 0.343

9 FEFIEHIE 50 0.317 0.427 0.377
10 0.245 0.284 0.292

400 20 0.275 0.330 0.306

50 0.312 0.393 0.317
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Table 12 Displacement of isolation layer (mm, impact)

MR A, BERRIEK AR |
GM1 GM2 ANLH 1
10 389.0 396.3 405.0
350 20 377.1 383.9 383.1
8.5 L FIBHIE 50 366.7 370.8 372.8
10 4284 4245 4349
400 20 418.6 419.2 427.1
50 411.1 412.8 4175
10 4133 4375 429.1
350 20 390.9 4125 395.4
9 EZFIBHIE 50 3714 387.1 373.7
10 454.6 4725 482.4
400 20 4373 4522 454.1
50 4219 432.6 429.0
4 B BHIEE | 8.5 FEFEHEE N o B HEIEA NE
MERRE DT, B B R R | $Y RN
RSO — 8 BRI MRS R T T 8 B PR E X = SEO T T IRES WS By
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