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An Seismic Performance of Composite Bridge Column Consisting of
Concrete and Steel Pipes with Outer-Ribs
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A structural system of composite bridge pier consisting of concrete and steel pipe with outer ribs
named ML system enables to reduce construction cost and period by decreasing assembly work of the re-
bars and forms. The authors have studied seismic performance of ML bridge pier by means of evaluating
static seismic tests based on 15 scaled models. In this study ultimate horizontal deformation considering
destructing process is defined, estimating formulae of ductility factor is derived, and finally safety factor
is defined in order to preserve required seismic performance.
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Series | No. | (B 1 B wa | e || e (Nfij; ol g | &y | e | e
K2-1 420 180 16-D6 ¢ 77.6-14.5 D6-120 0.0 25 0.19 | 0.0059 | 0.0091
K2-2 420 180 12-D10 ¢ 75.6-13.5 D6-150 0.0 54 0.10 | 0.0023 | 0.0036
K2-3 420 180 12-D10 ¢ 75.6-13.5 D6-120 0.0 54 0.19 | 0.0059 | 0.0083
I K2-4 | 420 180 4.9 12-D10 ¢ 75.6-t3.5 D6-60 0.0 54 0.38 0.0117 | 0.0142
K2-5 420 180 16-D10 ¢ 73.6-12.5 D6-120 0.0 102 0.19 | 0.0059 | 0.0076
K2-6 | 420 180 12-D10 ¢ 75.6-13.5 D6-150 2.0 54 0.10 | 0.0023 | 0.0036
K2-7 | 420 180 12-D10 ¢ 75.6-13.5 D6-120 2.0 54 0.19 | 0.0059 | 0.0083
I K3-1 | 2500 800 48 40-D19 ¢ 500-t6.0 | D13-100 0.5 41 0.20 | 0.0064 | 0.0079
K3-2 | 2500 800 40-D19 ¢ 500-t6.0 | D13-100 1.0 41 0.20 | 0.0064 | 0.0079
m R2-1 320 620 5.0 — ¢ 200-t7.0 D10-75 2.5 10 0.59 | 0.0146 | 0.0209
R2-2 320 620 2.9 12-D10 ¢ 200-t7.0 D10-75 0.0 10 0.59 | 0.0146 | 0.0209
R6-1 | 1000 500 78-D10 ¢ 150-t2.0 D6-75 1.0 80 0.28 0.0094 | 0.0104
v R6-2 | 1000 500 4.0 | 78-D10 ¢ 150-t2.0 D10-50 1.0 80 0.29 | 0.0063 | 0.0070
R6-3 | 1000 500 78-D10 ¢ 150-t2.0 D6-100 1.0 80 0.13 0.0042 | 0.0053
Vv R8-1 | 1250 500 5.0 | 30-D13 | ¢ 114.3-t3.5 D6-85 0.0 39 0.24 | 0.0070 | 0.0082
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Series | No. 7 E(KN) Z5 7 (mm) eI R (KN) HE R A I =
KB | G | KB | GEEAE | o, | L7SRBF | SEBRE | BHEE | FEBE | HAMEOT | HHEMO™

K2-1 | 37.9 | 35.9 5.6 4.7 83 | E#EAG | 619 | 444 8.7 4.1 6.5
K2-2 | 459 | 444 7.4 5.5 8.5 | T#kAE | 61.7 | 48.4 7.2 3.8 6.1
K2-3 | 452 | 444 6.9 53 8.6 | T#kAE | 62.7 | 49.1 7.7 42 6.4
I | K24 | 442 | 443 6.6 5.5 9.0 | T#AG | 627 | 49.7 9.5 49 6.9
K2-5 | 48.7 | 46.2 6.5 5.4 8.1 | &k | 62.8 50.3 7.7 45 6.4
K2-6 | 55.1 51.8 6.8 4.9 83 | &G | 71.6 | 553 6.9 3.6 6.1
K2-7 | 540 | 513 6.5 4.9 8.4 | E#EAG | 694 | 564 7.4 4.0 6.4
g | K31 | 895 906 27.5 23.0 | 32.0 | gk | 1352 | 1165 8.6 4.1 6.4
K3-2 | 892 992 23.3 21.1 | 32.0 | =&k | 1387 | 1207 8.1 43 6.4
- R2-1 142 156 16.8 18.9 | 23.4 | Tgkfy | 228 192 7.6 3.6 7.3
R2-2 | 241 222 6.9 7.3 9.1 | =&k | 395 329 9.1 4.7 7.3
R6-1 | 319 341 7.8 8.8 102 | % 466 390 8.6 4.9 6.6
IV | R6-2 | 281 337 73 9.1 11.1 | S5 456 381 7.2 42 6.3
R6-3 | 330 375 8.0 8.8 | 11.6 | #HE 476 417 6.7 3.4 6.2
V | R8-1 | 269 260 15.5 13.6 | 172 | & 423 314 9.0 5.4 6.4
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