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Abstract: Based on ABAQUS software, a three-dimensional static-dynamic coupling numerical simu-
lation model for a soil-isolated subway station structure is established. Taking a typical two-story two-
span box structure as the research object, the friction pendulum isolation bearings are applied to sub-
way stations. By arranging friction pendulum isolation bearings at different positions of the center col-
umn of the station, the seismic response law and isolation effect of isolated subway stations are stud-
ied. The results show that: (1) The isolation bearing can increase the relative horizontal displacement

of the side walls and slabs of the station, as well as the absolute horizontal displacement of the center
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column, and can effectively reduce the relative horizontal displacement of the center column. Consider-
ing the inter-story displacement control of the structure, the single isolation bearings should be ar-
ranged at the bottom of the center column of the ground floor, while the double isolation bearings
should be arranged at the bottom of the center column at the top and bottom floors of the station. (2)
The isolated subway station structure can reduce the stress of the column in the isolation layer, and
when the isolation bearings are arranged on the top floor, they have little influence on the stress of the
components on the bottom floor; When the isolation bearings are arranged on the ground floor, the
maximum stress appears at the bottom of the side walls, which can effectively reduce the stress con-
centration of columns in the isolation layer. (3) The isolation bearing can effectively reduce the shear
force and bending moment of the column in the isolation layer, but the effect of reducing the internal
force of the column in the non-isolation layer is not obvious. Considering the internal force control of
the center column of the structure, double isolation bearings are superior to single isolation bearings.

Keywords: friction pendulum system; dynamic characteristics; seismic response; numerical simula-

tion; subway station structure
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Fig.3 Three-dimensional finite element calculation model
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Table 2 Envelope value of relative displacement

TH AHXS A B {E /mm PR AR/ %
iz I R M I LRREs

A b 25.70 23.51 27.41 / / /
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TH— 25.76 23.52 27.24 +0.23 +0.04 —0.55
TH= 25.79 23.59 27.15 +0.35 +0.31 —0.88
T 26.22 23.85 26.45 +2.02 +1.28 —3.43
THH 27.24 2446 24.95 +5.99 +3.70 —8.91
TN 27.44 24.58 24.61 +6.77 +4.16 —10.15
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Fig.8 Displacement contour of station structure
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Table 3 Stress amplitude of each key measuring point of subway station structure

W 25 e K Mises v 11 /MPa
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TR B/ %
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Fig.9 Mises stress contour of station
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Table 4 Internal force amplitude of center column in subway station structure

- Tz it ) JEJETAEN
%l 1 /kN 5971 /kN 546 /(kN+m) 1 /kN 5 J1/kN L/ (kNm)
3k b = 7783 1124 1092 20 610 9182 8 237
Th— 7782 312 396 20 611 2975 2934
TH 7783 238 265 20 609 3076 2 945
TH = 7782 1109 1086 20 610 1002 1081
T4y 7783 1077 1045 20 610 389 480
T H 7789 829 806 20618 776 849
THAA 7792 246 367 20 624 364 640
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Table 5 Peak sliding displacement and residual displacement
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