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Nonlinear hysteretic behavior and Application of Equivalent linearization method

for Isolated columns in the Seismic retrofitted bridges
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In many cases of seismic retrofitting of bridges, it is difficult to set sufficient isolators

due to spatial constraints, and nonlinear dynamic responses occur in both isolators and

columns under strong earthquake excitations. Such multi-hinge systems are very sensitive

to isolator-column interaction effects, and the dynamic behavior may be less predictable.

This paper presents seismic performance of existing retrofitted bridges, and proposed an

equivalent linearization model for evaluating nonlinear hysteretic responses. The results of

the numerical analyses showed the proposed equivalent linearization method has good

accuracy for seismic design.
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1 9.27 HDR | 390 X 590 57 12 0.288 0.842 1.39 0.15 0.57 0.26
2 8.22 HDR | 390 x 590 48 6 0.325 0.835 144 - 0.14 0.62 0.23
3 9.39 HDR | 390 % 590 57 12 0.288 0.847 1.39 0.15 0.56 0.26
4 8.43 HDR | 390 X590 48 6 0.331 0.848 1.45 0.14 0.61 0.23
) 8.77 HDR | 360 x 580 54 12 0.289 0.924 1.27 0.15 0.51 0.29
6 8.00 HDR | 360 x 580 45 6 0.336 0.834 1.46 0.14 0.64 0.22
7 6.5 HDR |- 370 % 500 51 12 0.285 0.769 1.35 0.15 0.62 0.24
8 5.98 HDR | 350%x570 | 45 6 0.307 0.763 1.38 0.15 0.67 0.22
9 6.71 HDR | 370 x 500 51 10 0.290 0815 142 0.15 0.61 0.24
10 6.66 HDR | 370 x 500 51 10 0.290 0811 1.41 0.15 0.62 0.24
11 6.38 HDR | 360X%570 45 5 0.334 0.826 1.46 0.14 0.64 0.22
12 7.20 HDR | 370 x 620 68 5 0.287 1.104 1.1 0.08 0.59 0.13
13 6.19 HDR | 350 %590 54 5 0.335 0.892 1.45 0.15 0.68 0.22
14 7.24 HDR | 370X620 68 5 0.289 1121 1.66 0.08 0.58 0.14
15 6.74 HDR | 370 X640 57 5 0.334 0.921 1.40 0.15 0.61 0.25
16 6.12 HDR | 350%570 68 5 0.288 1.085 1.1 0.08 0.66 0.12
17 5.90 HDR | 350 %590 54 6 0.334 0.844 1.34 0.18 0.68 0.27
18 6.07 HDR | 350x570 68 5 0.288 1.081 1.7 0.08 0.66 0.12
19 5.95 HDR | 350 %590 54 5 0.335 0.875 1.44 0.15 0.70 0.22
20 6.19 LRB | 410x 600 57 5 0.154 0.725 1.20 0.12 0N 0.17
21 717 LRB | 410x490 51 10 0.154 0.750 1.17 0.13 0.63 0.21
22 6.59 LRB | 410x490 51 10 0.154 0.734 1.16 0.14 0.66 0.21
23 5.77 LRB | 410x 600 57 5. 0.154 0.714 1.19 0.13 0.74 0.18
24 6.53 LRB | 380 %560 51 5 0.154 0.582 1.51 0.10 0.67 0.15
25 7.23 LRB | 380%530 64 10 0.154 0.630 1.57 0.15 0.62 0.25
26 7.62 LRB | 430x610 57 5 0.154 0.622 1.50 0.11 0.58 0.20
27 8.35 LRB | 430x530 68 10 0.154 0.690 1.62 0.18 0.55 0.33
28 8.81 LRB | 650 X 650 96 4 0.154 0.716 1.63 0.10 0.52 0.20
29 6.74 LRB | 700 % 900 96 2 0.154 0.700 1.80 __0.11 0.66 0.17
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