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Abstract: Mid —story isolation structure is developing from base isolation structures. As a complex structural
system, the work mechanism of base isolation structure is not entirely appropriate for mid —story isolation
structure, and the prolonging of structural natural period may not be able to decrease the seismic response of
substructure and superstructure simultaneously. In the previous theoretical and experimental studies, the damping
of isolation layer was mostly provided by lead rubber bearings. In this paper, using natural rubber bearings and
viscous dampers as the isolation layer, the shaking table test for a mid—story isolation structure was conducted.
For a four—story steel frame model, the locations of isolation layer are set at bottom of the first story, top of the
first story, top of the second story or top of the third story in turn. Changing the location of isolation layer,

acceleration, story displacement and story shear force coefficient were measured. The results show that mid—story
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isolation with viscous dampers has a good seismic reduction effectiveness.The finite element model of a mid—story

isolation system was established, and the comparison between the finite element analysis results and test results

was conducted.

Key works: Mid-story isolation; Linear natural rubber bearing; Viscous dampers; Shaking table test; Finite

element analysis
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Fig.1 Damping coefficient of viscous dampers
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Table 1 Similarity relation
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Table 2 Period of the experimental model

B _ P _ _
RS e TETE RS BT
1 0.381(0.370) 0.800(1.032) 0.696(0.932) 0.640(0.856) 0.516(0.707)
0.118(0.121) 0.188(0.216) 0.152(0.174) 0.160(0.172) 0.167(0.239)
3 0.069(0.071) 0.095(0.102) 0.089(0.092) 0.116(0.129) 0.088(0.083)
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5 Acceleration response envelope
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Table 3 Maximum story drift angle(1/rad)
= ==
eI SR \ SIEAE \
El Centro Taft AT 1 AT 2 El Centro Taft ATH1 AT 2
Fehih R 296 232 282 168 131 119 130 97
FAHPEE 821 640 598 549 419 377 290 247
1 ETbEE 401 396 443 342 282 228 234 249
2 ETPERE 624 488 566 625 370 287 309 337
3 ETbEE 549 379 396 335 277 198 214 203
* 4 BEERXKEENAE (mm)
Table 4 Maximum story displacement of isolation layer (mm)
bt SRR SENE
El Centro Taft AT 1 ATH2 St El Centro Taft ANITHE 1 A2 S
HLnEE  3.76 422 478 5.63 4.59 9.44 11.44 13.49 17.28 12.91
1 ETIFEE 425 5.22 5.48 4.97 4.98 11.54 13.65 13.73 11.60 12.63
2 ETfERE 401 5.83 5.10 4.77 493 10.75 11.12 11.46 14.20 11.88
3ETRZE  3.23 5.32 5.35 5.26 4.79 10.60 16.85 13.13 13.72 13.57
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Table 5 The ratio of story shear force coefficient

8 FEEE 8 FERGE
i M S 1 A I S 1 A o 1720 S S T2 A S e A B S 172 v B e 112 5 AT A N S Ay
mAHE  EAEE KPSHE ERSEE &RHE BAEE RESEE RPESEE
FEMHEE 0.387 0.287 0.298 0.220
1 ETEE 0.583 0.406 0.387 0.316 0.454 0.327 0.299 0.300
2 ETfE=E 0.567 0.538 0.439 0.388 0.436 0.488 0.344 0.372
3 ETfE=E 0.622 0.595 0.504 0.434 0.491 0.560 0.438 0.414
xR 6 MEERKEBMHXIEE (mm)
Table 6 Comparison of the maximum story displacement of isolation layer (mm)
8 A ERRE E R NE AN /mm
(Y ALY Taft AL 1
I E HEHE GG THEE
FAPERE 11.44 11.27 13.49 15.39
1 ETPERE 13.65 11.97 13.73 14.06
2 ETE=E 11.12 9.79 11.46 10.89
3 ETE=E 16.85 15.40 13.13 12.59
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