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Abstract: In this paper, the shear pin and shock absorber of a double-spherical surface seismic i-
solation bearing with the same spherical directions were examined. Both influencing factors and
rules of shear pin and shock absorber mechanical parameters of the bearing were studied. Using
the response spectrum analysis method, effect on the shearing force of the shear pin is discussed

by varying pier height and site category. In addition, the influence of geometric parameters on the
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mechanical properties of the shock absorber are discussed by FEM analysis. Stress and strain dis-

tribution of the shock absorber subjected to yield load and ultimate load were also analyzed. Re-

sults showed that the shearing force of the shear pin was greatly influenced by pier height and site

category. Mechanical properties of the shock absorber were mainly controlled by three geometric

parameters, d,, L1, and L. The influence law of geometric parameters on the mechanical proper-

ties of the shock absorber described in this paper can provide a reference for the preliminary set-

ting of the mechanical parameters of the shock absorber.

Keywords: rail transit bridge; double-spherical surface seismic isolation bearing with the same

spherical direction; shear pin; shock absorber; mechanical behavior
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Fig.1 Fixed support structure diagram
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Table 1 Substructure size table

. WA RS/ (m X m) RE RS/ (mXm) TR/ (m X m)
s A X< < A I AR KL< <A I A R < < A I
3.5~10 2.2X2.2 6.2X7.4 2.2X4.8
11~15 2.4X2.5 6.6%8.8 2.4X4.8
16~20 2.6 X2.8 2.6 X4.8
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Fig.2 Horizontal seismic action calculation of bridge pier
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Table 2 Calculation parameters of rotational spring and translational spring
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Fig.3 Comparison of longitudinal forces
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Fig.4 Comparison of transverse forces
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Fig.5 Calculation size of shock absorber
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Table 3 Shock absorber size considering the influence of L, /L

IS L./L do/mm L,/mm L/mm d(L)/mm
1 0.1 25.96 16 160 55.93
2 0.2 32.71 32 160 55.93
3 0.3 37.44 48 160 55.93
4 0.4 41.21 64 160 55.93
) 0.5 44.39 80 160 55.93
6 0.6 47.17 96 160 55.93
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Table 4 Shock absorber size considering the influence of d,/L (L =160 mm)

L,/L=0.10 L,/L=0.15 L,/L=0.20
%5
do/L d(L)/mm do/L d(L)/mm do/L d(L)/mm
1 0.10 34.47 0.10 30.11 0.10 27.36
2 0.12 41.37 0.12 36.14 0.12 32.83
3 0.14 48.26 0.14 42.16 0.14 38.30
4 0.16 55.15 0.16 48.18 0.16 43.78
5 0.18 62.05 0.18 54.20 0.18 49.25
6 0.20 68.94 0.20 60.23 0.20 54.72
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Fig.13 Force-displacement curve of shock absorber
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