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Seismic response analysis of isolated structures considering the
constraint effect of infill walls
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Abstract: The isolation structure is equipped with isolation devices to extend the natural vibration period and
reduce the seismic response. However, improper construction causes the infill wall to be built around the isolation
device, which restricted the free movement of the superstructure, thus affecting the actual isolation performance of
the structure. In order to quantify the impact of the above unfavorable factors on the seismic isolation performance of
the structure, this paper takes a certain reinforced concrete ( RC) frame as the research object, uses a method of
combining in-situ testing and numerical simulation, and compares and analyzes in the OpenSees considering
whether the constraint effect of the infill wall is taken into account. Seismic response of isolation structures under
different types of earthquake motions. The research results show that compared with unconstrained seismic isolation
structure,, the maximum acceleration of the upper floors, the maximum inter-story drift and the maximum base shear
force of structures with seismic isolation layers constrained by peripheral infill walls increase by 20.4%, 38.7%,
35.7% under frequent earthquakes. The displacement of the isolation layer is reduced by 79.4%. Under the action
of seismic precautionary earthquakes, they increase by 21.6%, 59.8% , 86.5%, respectively, and the displacement
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of the isolation layer is reduced by 37.8%. Under the action of rare earthquakes they increased by 17.7%, 19.4%
and 14.9% respectively, and the displacement of the isolation layer decreased by 10.3%. As the peak acceleration
of the input ground motion increases, the lead rubber bearing will play a greater role only after the infill wall is
damaged. Under rarely occurred earthquake, the seismic isolation layer breaks through the constraints of the
surrounding filling walls and can basically achieve the seismic isolation effect.
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Table 1 Parameters of isolation bearings

RS d,/mm dy/mm  k/(kN/mm) k. (kN/mm) D/ % k,/ (kN/mm) J/kN T/mm h/mm a
LRB500 500 110 2544 1.740 23 1.150 79 92 168 0.077
LRB600 600 130 3000 2.115 23 1.400 111 110 188 0.077
LRB700 700 140 3750 2.458 23 1.600 128 130 226 0.077
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Fig.4 Monitoring time history and frequency spectrum in the short axis direction of the superstructure
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Fig.5 Monitoring time history and frequency spectrum in the long axis direction of the superstructure
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Table 2 Comparison of the periods of the YJK model s
R 1 B A 2 KA 3 A 4 B 5 B 6 i J& 9
Y 1 2.203 2.193 1.999 0.514 0.502 0.450
R 2 1.407 1.309 1.237 0.432 0.402 0.378
R 3 1.166 1.125 1.008 0.373 0.363 0.321
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Fig.7 Constrained walls around the isolation layer
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Fig.8 Schematic diagram of infill wall constraint in the isolation layer
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Fig.9 Layout diagram of the equivalent diagonal compression truss
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Table 5 Calculation results of the equivalent compression truss

3K /mm 2700 3200 3600 6300 8400
BIERE A, 0.000 86 0.000 84 0.00083 0.00074 0.00070
98 o/ mm 479.7 549.4 607.9 1040.1 1401.6
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Fig. 10  Constitutive model of equivalent compression truss
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Table 6 Constitutive value of equivalent compression truss
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Fig. 11  Hysteresis curves of the equivalent compression truss
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Table 7 Period comparison between the constrained model of the seismic isolation layer and the measurement results

I W2 52 LA R/ MR 25/ s TR/ %
1 By 1.116 1.088 2.57
2 B 1.041 1.032 0.87
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Table 9  Percentage of base shear for selected waves
SLIRYY T /kN hi /%
HuFE
Al S Bl 1) Bl S Bl 1)
R-1 10719.4 12314.0 91.80 106.50
R-2 10943.0 9194.0 93.71 79.52
T-1 12826.1 13175.3 109.84 113.95
T2 12845.7 9187.3 110.01 79.46
T-3 11952.3 11482.2 102.36 99.31
T-4 9694.6 12980.6 83.02 112.27
T-5 9659.6 12398.2 82.72 107.23
FEE 11234.0 11533.0 96.21 99.75
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Fig. 13 Analysis results of response under frequent earthquakes
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Fig. 14  Analysis results of responses under fortification earthquakes
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Table 10 Comparison of base shear force of fortification earthquake
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Fig. 15 Analysis results of respenses under rare earthquakes
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