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Evaluation of Seismic Performance of Electric Resistance Welded Steel
Pipes Applied to Steel Bridge Piers
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Abstract:

Metal Road™ is adopted in mountainous regions wherein construction options are severely limited. The standard
diameter of this pier is 500 mm and the value of slenderness ratio parameter may be large, and the material used is
electric resistance welded (ERW) steel pipes. Yield point of ERW steel pipe is higher by pipe making than original
plate. By this, the ultimate strength and ductility of ERW steel pipes may be different from that of bending or pressing
roll pipes which are generally used as bridge piers. Therefore, it is important to grasp the applicability of the
evaluation of seismic performance shown in the specifications for highway bridges for ERW steel pipes, and the

analysis accuracy by elasto-plastic finite displacement analysis was investigated.
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Table 1 Sharpy absorbed energy

vEy (J)
Steel
Average
A21 85.66
Weld line A22 107.13 92.51
A23 84.74
A3l 97.70
Heat affected A32 77.46 90.02
portion
A33 94.90
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Table 2 Tension test result

Steel T6 | T4 | Tu4L

Steel type SKK490
Yield point oym (MPa) 487 553 433
Tensile stress oum (MPa) 570 623 547
Yield ratio 0.85 0.89 0.79
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Table 3 Dimension and parameter of test specimens
Test specimens 4-7-85 4-3-79 5-3-79 8-7-85 8-3-89 12-7-85

Diameter D (mm) 318.5 3239 3239 318.5 318.5 318.5

Thickness t (mm) 6.0 14.3 14.3 6.0 14.3 6.0

Radius thickness ratio R/t 26.5 11.3 11.3 26.5 11.1 26.5
Height of loading point h (mm) 1570 2170 3480 5280

Axial force ratio N/Nyn 0.20 0.15
Axial force N (kN) 371.1 876.3 657.2 278.3 645.9 278.3
Nominal yield point oyN (MPa) 315
Slenderness ratio parameter calculated by oy~ AN 0.357 0.361 0.498 0.792 0.814 1.202
Radius thickness ratio parameter calculated by oy~ Rin 0.068 0.028 0.028 0.068 0.028 0.068
Experimental yield point oym (MPa) 487 433 433 487 553 487
Slenderness ratio parameter calculated by oym Am 0.444 0.423 0.584 0.985 1.079 1.494
Radius thickness ratio parameter calculated by oym R 0.105 0.039 0.039 0.105 0.049 0.105
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Fig. 8 Buckling modes
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Table 4 Comparison of experimental and analytical value

(a) Experimental value | (b) Analytical value | (b)/(a)

Prax(KN) | Sm(mm) | Prax(KN) | Om(mm) | Prax| Om
4-7-85 178.3 30.0 182.2 26.0 |1.02/0.87
4-3-79| 407.2 57.7 409.4 57.6 |1.01]1.00
5-3-79| 2822 91.1 294.8 103.5 |1.04|1.14
8-7-85 74.3 132.0 80.8 1252 |1.09/0.95
8-3-89 184.4 175.8 212.1 188.8 |1.15|1.07
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