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Estimated Ductility

FFTERREIZIA 10%) FFTEREIZI#& 5%

Actual BTRIA | &TRUAH BTRIA | &TRUH

No. | Spec. Case Ductility Amaxfy 50gal 30gal Amaxfy 50gal 30gal
1], [NI=2 4.6 9.9 4.9 4.9 8.6 5.4 4.4
2 N1-3 8.1 16.1 8.6 8.6 7.6 9.9 76
3| 2 [N2—1 10.1 16.0 8.6 7.6 7.6 9.9 7.6
4 3 [N3-1 8.4 8.4 11.2 8.4 6.5 9.6 7.4
5 H125-020x 0.6 2.0 13 1.3 1.7 1.1 1.1
6| , [H125-020y 0.4 47 1.0 1.2 16 27 1.2
7 H125-100x 14.2 7.6 9.9 9.9 16.0 8.2 95
8 H125—-100y 10.0 5.9 6.8 6.8 6.4 10.0 5.0
9 H13C—015x 0.3 15 45 45 15 45 4.0
10| . [H13C-016y 0.2 1.4 1.1 1.1 1.4 1.4 1.4
11 H13C—080x 8.6 8.5 6.4 6.4 11.9 6.4 6.4
12 H13C—-080y 6.3 5.3 6.1 6.1 6.1 6.1 6.1
13 H14R—015x 0.3 1.4 1.2 24 3.1 13 1.7
14| . |[H14R-01by 0.2 1.1 1.3 1.2 7.6 55 1.0
15 H14R-090x 7.9 11.9 15.0 5.7 4.0 18.4 46
16 H14R-090y 8.8 7.9 35 35 8.6 3.3 3.3
31 H15R-015 0.3 2.1 1.9 1.9 6.4 1.0 1.0
32 H15R-050 3.2 15.3 8.2 7.2 15.3 0.4 8.2
33| , |H15R-060 4.3 18.5 0.4 0.4 7.2 9.4 0.4
34 H15R-080a 6.9 18.5 10.9 10.9 7.2 10.9 10.9
35 H15R-080b 75 18.5 18.5 15.3 7.2 22.8 15.3
36 H15R-080c 6.9 18.5 18.5 12.8 22.8 18.5 15.3
17 H16R—-015x 0.7 2.2 16 15 2.3 2.3 2.1
18 H16R-015y 0.5 1.8 4.2 1.3 1.8 1.4 1.3
19| ., |[H16R-090x 8.7 5.1 11.6 9.6 13.4 10.9 9.0
20 H16R-090y 8.3 8.6 35 35 8.3 3.7 3.4
21 H16R—-050x 5.1 23.6 9.6 6.8 22.2 7.6 6.4
22 H16R-050y 7.5 8.6 55 3.8 7.3 4.8 3.7
23 H17R-015-1x 0.1 0.8 0.9 0.9 0.6 1.0 1.0
24 H17R=015-1y 0.4 1.0 1.0 1.0 1.1 1.1 0.9
25 H17R-015-2x 0.5 1.9 1.4 1.2 2.0 15 13
26| , [HI7R-015-2y 0.6 2.0 1.3 1.1 2.1 1.3 1.1
27 H17R—-040x 25 4.8 4.8 4.3 5.1 5.1 45
28 H17R-040y 2.4 3.0 5.6 5.6 3.2 3.5 5.6
29 H17R—170x 9.8 5.6 17.0 5.6 5.9 14.3 45
30 H17R-170y 10.7 9.0 7.0 46 7.0 7.9 6.2
37 05T—020x 0.4 1.8 1.4 1.2 1.8 1.4 1.0
38| ,, |05T-020y 0.4 2.0 1.4 1.3 1.8 15 13
39 05T—400x 10.9 31.0 15.2 15.0 22.6 17.8 17.8
40 05T—400y 12.3 17.8 295 295 17.8 29.5 29.5
4 06F—010x 0.2 1.3 1.3 1.2 1.2 1.2 1.2
42 06F—010y 0.1 1.4 13 1.1 1.4 1.1 11
43 06F—020Mx 0.7 3.1 1.7 1.7 3.0 3.6 16
44 06F—020My 0.4 4.2 1.4 15 4.2 15 15
45 06F—020Ax 0.8 3.1 47 4.7 3.0 15 15
46 06F—020Ay 0.7 2.8 16 16 2.8 2.0 2.0
47 06F—030Mx 2.1 6.8 5.3 5.3 6.4 5.0 45
48 06F—030My 15 5.3 472 472 5.3 3.8 3.8
49| . [06F-030Ax 2.9 5.9 6.8 5.3 6.4 5.6 5.0
50 06F—030Ay 1.8 5.3 5.3 5.3 5.3 47 47
51 06F—050Mx 45 6.8 6.8 6.8 6.4 6.4 6.4
52 06F—050My 2.7 5.3 7.0 4.7 4.7 7.0 5.3
53 06F—050Ax 4.6 6.8 7.8 6.8 6.4 74 5.6
54 06F—050Ay 2.7 5.3 7.0 4.7 47 8.1 4.7
55 06F—060Mx 5.7 15.2 7.8 6.8 17.8 6.4 6.4
56 06F—060My 3.2 47 6.1 6.1 16.9 6.1 5.3
57 06F—060AX 6.4 18.8 7.8 7.8 17.8 10.0 7.4
58 06F—060Ay 3.3 47 3.4 3.8 47 5.3 3.8
59 06ED—F010x 0.2 1.3 1.1 1.1 14 2.4 2.4
60| |, [0GED-FO10y 0.1 1.3 13 1.3 13 1.4 1.4
61 06ED—F080x 7.9 3.7 6.0 6.0 9.7 5.4 5.4
62 06ED—F080y 8.5 10.4 6.1 4.0 21.8 6.9 4.4
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DEVELOPMENT OF ESTIMATION METHOD FOR SEISMIC DAMAGE USING
ADVANCED SENSOR

The objective of this study is to develop sensing technology to estimate the seismic damage of structures using
advanced sensors. The method that evaluates seismic damage of reinforced concrete columns that fail in flexure have
been developed based on the results from shaking table tests of 12 reinforced concrete column specimens. The damage
detection system using the proposed method is developed, and applied to actual bridges.

Keywords: seismic damage, damage detection, reinforced concrete column, shake table test



