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Table 1 Geometrical Parameters and Computed Results of Analyzed Columns
. h D t R, Y P N H,y by Hpor | Spax | Spa
Specimen | (mm) | (mm) | (mm) Py (tonf) | (mm) | #H» by Sy
P1 3403 891 9.00 | 0.110 | 0.26 | 0.12 0,1 42.3 10.6 1.39 2.24 | 3.30
P1-20 3403 891 9.00 0.110 | 0.26 | 0.20 0,1 38.6 9.65 1.42 2.50 | 2.96
P2 4391 891 7.32 0.115 | 0.30 | 0.15 0,1 21.0 13.9 1.40 2.00 | 2.94
P3 7319 891 7.32 0.115 | 0.50 | 0.15 0,1 12.6 38.6 1.34 2.00 | 2.24
P4 3659 891 8.41 0.110 | 0.25 | 0.15 0,1 29.0 9.64 1.45 3.00 | 3.50
Ps 4391 891 8.41 0.110 | 0.30 | 0.15 0,1 24.1 13.9 1.44 3.00 | 3.35
Pé 7319 891 841 | 0.110 [ 050 | 015 | 0,1 14.5 38.6 1.38 2.00 | 2.38
P7 3403 884 16.0 0.076 | 0.28 | 0.13 0,1 86.6 12.5 1.62 3.66 | 5.31
P8-10 4391 891 11.2 0.075 | 0.30 | 0.10 0,1 34.0 14.7 1.49 3.78 | 4.58
P8-15 4391 891 11.2 0.075 1 0.30 [ 0.15]0,1,3 321 13.8 1.53 4.00 | 4.43
P8-20 4391 891 11.2 0.075 | 0.30 | 0.20 0,1 30.2 13.0 1.56 4.25 | 4.54
P8-30 4391 891 11.2 { 0.075 | 0.30 | 0.30 0,1 26.4 11.4 1.64 3.64 | 4.08
P9 7319 891 11.2 | 0.075 | 0.50 | 0.15 0,1 19.3 38.5 1.45 3.00 | 3.32
P10 3303 580 20.0 0.031 | 0.37 | 0.09 0,1 38.6 14.4 1.79 7.57 | 9.69
P11 4391 891 9.61 0.088 | 0.30 | 0.15 0,1 27.6 13.9 1.48 3.00 | 3.77
P12 4391 891 16.8 0.050 | 0.30 | 0.15 0,1 47.9 13.8 1.69 5.00 | 6.18
¢P
Table 2 Material Properties
H E ) ay Oy
Specimen | (Mpa) | (Mpa) | E/Eq | €s/ey

P1 289.6 576.0 40 14.0

P7 344.3 | 609.0 30 9.0

P10 269.1 464.3 40 14.0

-4y h Others | 2354 | 426.1 | 40 10.0

E =206 x10° (Mpa), v=0.3
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Table 3 Limit Values of R, for Various
Required Ductility Demands

895 /6y 4.0 5.0 6.0 7.0
A =0.25 | 0.086 | 0.069 | 0.057 | 0.049
R: | A=0.30 | 0.081 | 0.065 [ 0.054 | 0.046
A =0.40 | 0.074 | 0.059 | 0.049 | 0.043
A =0.50 | 0.068 [ 0.055 | 0.045 ( 0.039
P/P, =0.15
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ANALYTICAL STUDY ON STRENGTH AND DEFORMATION OF
PIPE-SECTIONAL STEEL BRIDGE PIERS UNDER CYCLIC LOADING

Hanbin GE, Shengbin GAQ, Tsutomu USAMI and Toshio MATSUMURA

The present paper is concerned with an elastoplastic large displacement analysis of can-
tilever type of steel pipe-section columns modelling the bridge piers under cyclic loading. A
modified two-surface plasticity model recently developed in Nagoya University is employed for
material nonlinearity. Comparisons between the analytical and experimental results show that
the modified two-surface model can be used to predict the inelastic cyclic behavior of steel
structures with good accuracy. A parametric study is then performed to investigate the effects
of radius-thickness ratio, slenderness ratio, magnitude of axial load and cycle numbers on the
ultimate strength and ductility of the columns. Finally some formulas on load carrying capacity
and ductility are presented considering the effects of various parameters.
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