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Inelastic Earthquake Response Analysis of Steel two-story
Frames with Shear Collapse in Middle of Beam
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The inelastic response analysis is presented on the steel two-story portal frames subjected to horizontal
ground motion. In order to evaluate the onset of shear yielding of web plates in the middle of beam with lat-
eral load, an approximate method is explained in detail. The damage mechanism of two-story frames is dis-
cussed through the collapse patterns of frames with or without shear collapse of web plates in beam. The im-
portance is that the cumulative plastic strain of the column base parts, panel zones and column cross-section
near panel zones decreases due to the shear collapse of web plates in beam. Furthermore, it should be noted
that the strain rate of such shear panels in the plastic range is so high compared with that of column cross-
sections. The proposed approach is available for practical design use when checking whether the web plates
in beam reach significant inelastic range or not during earthquake.
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Fig.1 Numerical model of portal frame subjected to
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Table 1 Dimension and yield point of numerical
model with a parameter g, of 1.0

Items | Thickness (cm) | Yield point
o (Guy)
Cross-section i b - (MPa)

Sec.1 3.20 2.56 353 (353)

Sec.2 and Sec.7 2.60 2.28 314 (314)
Secs.3-4 and Secs.8-9 | 3.60 2.88 563 (563)

Sec.5 and Sec.10 _ _

(Shear panels) 0.50 (445)
Sec.6 3.60 2.88 563 (563)

Panel zones — 2.88 — (564)

Notes; #=30m, #,=h,=15m, L =11.04m, L=12m, D =96¢m,
B=D,=D,;=120cm, b,=2.567D,,, b,=D,,, b~2D,,.,
M_=1.09X 10°kg, P=0.1N,,, N,,: Squash force of Sec.2, o,
and g,,,,: Yield point of flange and web plates, respectively,
of Sec.i., k= 0.23, k£,=0.652, k,;=0.078, k,,~0.04, k;=0.84
and &,=0.04.

Fig.2 Relationship between stress o and strain €
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Fig.3 Stress-resultants aplied to panel zone and static
numerical model subjected to ground motion
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Fig.5 Inelastic earthquake responses of two-story frames (f,,,=0.53 and 1.2)
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