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Effect of Strain Rate on Inelastic Earthquake Response
of Steel Portal Frames with Shear Collapse of Beam
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This paper studies the effect of strain rate on the inelastic earthquake response of steel por-

tal frames with the shear collapse of beam. The overstress theory is applied to some em-

pirical equations for evaluating the relationship between the uniaxial viscoplastic stress and

strain rate. An approximate method is proposed to solve the differential equation with re-

spect to the viscoplastic overstress and strain rate. The inelastic earthquake response analy-

sis of steel portal frames is performed by using this viscoplastic stress - strain relation.

Through the numerical results, it is shown that the increase in the strain rate of web plates

due to the plastic shear deformation at the centre of beam slightly affects the cumulative

damage and corresponding dissipated energy of plastically deformed portions.
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Table 2 Dimension and yield point of numerical model for
a portal frame with a parameter £, of 0.842"

Items | Thickness (cm) | Yield point
Tfyi (O'»yi)
Cross-section i i bui (MPa)
Sec. ] 3.20 2.40 337 (337)
Sec.2 2.60 1.95 353 (353)
Secs.3 3.60 2.70 379 (379)
Sec.4 and Sec.5 3.60 2.70 379 (379)
Sec.6 (Shear panels) 3.60 0.90 314 (314)

Notes; ; »=15m, L=12m, B=2m, D=Dy=1.5m, b,+b,=
2.5Dy, bs=2D;, panel zone: t,,~2.7cm and g;,=379Mpa,
k= 0.263, £,=0.667, k;=0.07, L,/D~=7, P=0.159N,, and
M;=1.103x10%g, E=2.06 X 10°MPa, £=0.01 (See Fig.1),
Ny2: squash force of Sec.2, o5 and owyi: yield point of
flange and web plates of Sec.i, respectively. '
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Fig.11 Inelastic earthquake response of portal frame with g,, of 0.842
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