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Pseudo static test of seismic performance of rubber bearing plate under
aging and eccentric compression
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Abstract: The aging eccentric compression, and even void of plate rubber bearings are very important for
the seismic safety of bridges. The elastic modulus of plate rubber bearing was measured by indoor aging
test. According to the degree of aging and eccentric compression the quasi-static test is divided into 16
cases, and the seismic performance indexes and change rules of the bearings under thermal aging, eccentric
pressure and coupling are compared and analyzed. The results show that the hysteresis curve of the
bearings under eccentric compression is relatively narrow. The area and equivalent damping ratio of the
hysteresis curve decrease, and the horizontal equivalent stiffness of bearing increases. After aging, the
shear deformation of the bearings decreases, the hysteresis curve is fuller with the increase of slip ratio for
the given displacement amplitude, and the corresponding equivalent damping ratio increases. Under the

condition of aging and eccentric compression, the slope of hysteresis curve is more gentle, and the energy
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dissipation capacity of bearing is obviously weakened. It is found that the beam end or the common plate

rubber bearing that is under eccentric compression for a long time has the risk of falling off due to the

excessive unidirectional accumulative slip in earthquake. It is suggested that in bridge maintenance, a limit

device should be set on the underside of the bearing and timely adjust the bearing with severe eccentric

compression.

Keywords: bridge engineering; damping performance; pseudo static test; rubber bearing; thermal ageing;

eccentric compression
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Table 1 Specification parameters of laminated rubber bearing

R d/mm S

t/mm {./mm ¢;/mm fo/mm

GYZ250X41 250 7.5 41 29 8 3
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Table 2 Elastic modulus of bearing with different aging time
MPa

Tt 1 Ak 2 1k 3

37. 450 37.769 41. 546 46. 443
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Fig. 2 Shear deformation of bearing
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Fig.3 Eccentric compression of bearing
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Fig. 4 Hysteresis curves of each case
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Fig. 6 Diagram of eccentric compression of bearing
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Fig.7 Horizontal sliding results of bearing under each case
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Fig. 9 Hysteresis curve area of each case
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SELHK: isolated highway bridge in mountainous area [ ] ].
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