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A Discrete Analysis of Dynamic Plastic Response of Beam-Columns
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Abstract

In this paper, dynamic elastic, plastic response of beam-columns is analysed using discrete models.

composed of rigid bars and springs.

The equation of motion is formulated including the shear

deformation effect, and the stress change of yielding points is calculated with various yielding criteria.

The effect of initial axial force is considered by two ways: (1) including the effect in interaction curve

only. (2) including the effect directly in the equation of motion in terms of initial stiffness matrix.

Equation of motion is solved by Newmark-g-method, and tangential stiffness method is also used

in nonlinear iteration procedure. It is found that this model is very effective in analysing not only

the plastic response but the elastic response,

and present method is more efficient

Element Method from the viewpoint of calculation time and accuracy.
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Table 1 Scantlings and properties of models

Model 1 Model 2 |Model 3

Rectangular| Tubular | Tubular

Bar | Member | Member
L (Length) 1.0 0.2 1.0
B (Breadth) 0.1 -— —
D (Diameter) — 0.1 “—
H (Height) 0.1 — —
T (Thickness) — 0.01 —
A (Area) 0.01 {0.314x107? —
I (Mt. of Inertia) | 0.83% 107%0.393x 107° —
Z,(Plastic Section | 0.25x10730.1x107° —

Mo.)
E (Young Mo.) 0. 211 x 1050, 211 x 108 -
kG (Shear Coeff) 0.81x107 |0.48x 107 -
oo (Yield Stress) 0. 245 % 1080. 245 x 108 -
v (Poisson’s Ratio) 0.3 0.3 —
y (Density) 7.8 7.8 —
Unit: Length (m) B D
Force (ton) H !
Case 1 Fe 2
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