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Table 2 Comparison of Test and Calculation — Strength and Dactility

Hmax/HyO 6m/6y0
. Failure
Specimen Test | Calculation | (1) | Test | Calculation | (3) | mode
o o @le| @ | @
Uu2 1.54 1.47 1.05 4.62 4.01 1.15 S
UU3 1.50 1.49 1.01 5.39 4.26 1.27 [¢]
UUs 1.43 1.32 1.08 2.78 3.20 0.87 S
Unstiffened | UU7 1.38 1.40 0.99 2.45 3.04 0.81 S
Section UC70-25-3[0 1.51 1.49 1.01 4.63 4.59 1.01 C
UCT70-25-5[3 1.57 1.50 1.05 5.66 4.39 1.29 C
UCT70-40-3[0 1.44 1.36 1.06 4.40 3.24 1.36 C
UC90-40-5[3] | 1.39 1.43 0.97 2.17 3.59 0.60 [¢]
SS8 1.53 1.47 1.05 4.92 3.28 1.50 S
SS9 1.53 1.48 1.03 5.05 4.24 1.19 C
Stiffened SC45-25-3[3 1.68 1.54 1.09 6.77 4.01 1.69 S
Section SC45-25-5[3 1.85 1.66 1.11 11.22 5.78 1.94 [¢]
SC60-35-3[3 1.57 1.40 1.12 2.80 1.34 2.09 S
SC60-35-5[3 1.70 1.59 1.07 6.13 4.26 1.44 C
Failure mode : S : failure on hollow steel section. C : failure on concrete filled section.
Table 3 Measured Dimensions of Stiffened Test Specimens 1):3)
. B D t be ts N h a
Rel | Seecimen | (mm) | (mm) | um) | o) | mm) | 77 | mm) | /P | (um)
1 SS8 311 192 4.51 44 4.36 1.16 1671 0.3 296
SS9 311 192 4.51 38 4.39 0.98 1671 0.5 296
SC45—25—3[3] 318 196 4.27 23 5.87 1.18 838 0.3 245
3 SC45-25-5[3] 317 196 4.27 34 5.87 1.22 838 0.5 364
8060-35-3[3] 418 264 4.27 34 5.87 1.24 1671 0.3 495
SC60-35-5[3] 418 264 4.27 34 5.87 1.24 1671 0.5 495
See Figs. 2 and 7 for notation.
Table 4 Parameters of Test Specimens
. 17 tw 3T Y Eu,s
Specimen (mm) | (mm) A As ’ e, | Remarks
SS8 4.58 7.40 0.490 | 0.292 | 0429 | 3.30 | E =197 x 103N/mm2, v = 0.269
SS9 4.65 | 6.92 | 0.487 | 0.346 | 0.430 | 2.43 | g, = 266 N/mm?, 7.1 = 39.9N/mm?
SC45-25-3[3] 4.53 5.95 0.244 [ 0.502 | 0480 | 1.74 | F =216 x 1031‘7/mm2
SC45—25-5[3] 4.50 6.98 0.249 | 0.478 | 0479 | 1.79 | 0y = 320]\7/mm2
3060-35-3[3] 4.53 6.15 0.366 | 0.737 | 0.641 | 1.48 | » =0.283
3060-35-5[3] 4.53 6.15 0.367 | 0.737 | 0.639 | 1.48 | g = 37.31\//mm2
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A PROPOSAL FOR CHECK OF ULTIMATE EARTHQUAKE RESISTANCE
OF PARTIALLY CONCRETE FILLED STEEL BRIDGE PIERS

Tsutomu USAMI, Moriaki SUZUKI, Iraj H.P. MAMAGHANI and Hanbin GE

This paper is to present a practical method for the check of ultimate earthquake resistance (ie.,
second stage of earthquake resistance design) of partially concrete filled bridge piers. The basic
ideas underlying such bridge piers are to increase the ductility compared with steel bridge piers
without concrete as well as to reduce the self-weight conpared with fully concrete filled steel bridge
piers. The procedure starts with performing a second-order elasto-plastic analysis to compute the
load-displacement relation of the column. The column is supposed to be failed when either the
average concrete strain along a certain column length (termed as an effective failure length) reaches
the specified failure strain or the average strain in the flange plate along the effective length in the
hollow section reaches the specified failure strain of a stiffened plate. The strength and ductility
computed with the proposed method are compared with experimentally obtained results.
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