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Seismic Response Evaluation of PSCI Girder Bridges Considering
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/] ABSTRACT /

An elastic bearing must be strong against vertical loads and flexible against horizontal loads. However, due to the material characteristics
of rubber, it may show variability due to the manufacturing process and environmental factors. If the value applied in the bridge design stage
and the actual measured value have different values or if the performance during operation changes, the performance required in the design
stage may not be achieved. In this paper, the seismic response of bridges was compared and analyzed by assuming a case where quality
deviation occurs during construction compared to the design value for elastic bearings, which have not only always served as traditional
bearings but also have had many applications in recent seismic reinforcement. The bearing's vertical stiffness and shear stiffness deviation
were considered separately for the quality deviation. In order to investigate the seismic response, a time history analysis was performed
using artificial seismic waves. The results confirmed that the change in the bearing's shear stiffness affects the natural period and response
of the structure.
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Fig. 1. Improved compressive modulus of elasticity at the Road
Bridge Bearing Handbook in Japan[9]
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Fig. 2. Distribution of measured values versus design values[9]
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Table 1. KDS 24 90 11 Quality standard of rubber type seismic
isolation bearings

Effective stiffness EDC
Individual +20% -25%
Average +10% -15%
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Table 2. Stiffness property considering quality variation of elastic bearing
Shear stiffness (kN/m) Compressive stiffness (k, kN/m)
Desian S+10 S+20 S+30 Desian V+15 V+30 V+40
Model ¢ (s-10) (8—20) (8-30) ° (v-15) (V-30) (v-40)
*10% deviation | * 20% deviation | * 30% deviation * 10% deviation | * 30% deviation | * 40% deviation
* design value from design from design from design * design value from design from design from design
value value value value value value
1,807.3 1,971.6 2,135.9 334,650 378,300 407,400
Abutments 1643 (1,478.7) (1,314.4) (1,150.1) 291,000 (247,350) (203,700 (174,600 )
’ 3,162.5 3,450.0 3,737.5 585,695 662,090 713,020
Pier 2875 (2.587.5) (2:300.0) (2,012.5) 509,300 (432,905 (356,510) (305,580 )
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Table 3. Natural cycle according to stiffness variation of elastmic
bearing

Increasing shear Decreasing shear
Model Design stiffness stiffness

SH0 | S+20 | S+30 | S-10 | S—20 | S—30
Natural| 1st| 133 | 1.30 | 126 | 123 | 1.38 | 144 | 1.50
cycle [2nd| 127 | 122 | 118 | 115 | 132 | 1.38 | 146
(se¢) |3rd| 147 | 112 | 109 | 105 | 122 | 127 | 135

Increasing Decreasing
Model Design | compressive stiffness| compressive stiffness

V415 | V430 | V440 | v—15 | V=30 | v-40
Natural| 1st| 133 | 1.33 | 133 | 133 | 1.33 | 133 | 1.33
cycle |2nd| 127 | 127 | 127 | 127 | 127 | 127 | 127
(se¢) |3rd| 147 | 116 | 116 | 115 | 117 | 1.18 | 1.18
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Table 4. Shear force ratio of the bridge according to the shear
stiffness deviation of the bearing

Model S+10 | S+20 | S+30 | S-10 | S—20 | S—30

Shear | Max | 1211 | 1.363 | 1422 | 1.085 | 1.226 | 1.266
rato | Min | 0929 | 0.839 | 0.784 | 0.889 | 0.740 | 0.646
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Fig. 13. Variation in shear force ratio of the bridge according to the
compressive stiffness deviation of the bearing

Table 5. Shear force ratio of the bridge according to the com-
pressive stiffness deviation of the bearing

Model V+15 | V430 | V440 | V=15 | V=30 | V-40
Shear | Max | 1.021 | 1.042 | 1.056 | 1.022 | 1.045 | 1.061
rato | Min | 0988 | 0.977 | 0.970 | 0.979 | 0.957 | 0.939
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