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LARGE PLASTIC DEFORMATION OF A
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—AN EXPERIMENTAL STUDY ON A PORTAL FRAME
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An experimental study is made of large permanent deformation of the columns in a portal
frame under horizontal impact loading. The column specimens are made of mild steel, alu-

minum alloy and copper plates.

The impact load is applied, by means of a bifilar pendulum,

as a large acceleration for a short period. The applied initial velocity at the base of columns is

measured by the accelerometer, which was calibrated beforehand from load cell readings.

The

experimental results show a general consensus with the analysis which approximates the frame

restoring-force characteristics to be bi-linear with a positive slope followed by a negative.
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Fig. 1 Frame Specimen (unit: mm)

Table 1 Specimen Dimensions

Column Specimen | Beam Weight Column ;
Material Number W; (kgw) |Length k (cm) | Width B (cm) | Depth D (cm)
51015 3.55 15.0 1.0 0.16
SG1015 7.13 15.0 1.0 0.16
Mild Steel S1415 3.55 15.0 1.4 0.16
SG1415 7.13 15.0 1.4 0.16
$1820 3.55 20.0 1.8 0.16
$G1820 7.13 20.0 1.8 0.16
Aluminum A1015 3.55 15.0 1.0 0.15
A2015 3.55 15.0 2.0 0.15
Alloy 4G2015 7.13 15.0 2.0 0.15
C1015 3.55 15.0 1.0 0.15
CG1015 7.13 15.0 1.0 0.15
Copper
C2020 3.55 20.0 2.0 0.15
€G2020 7.13 20.0 2.0 0.15
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Table 2 Constants for Analysis
Column Yield Young’s F Constants
) Stress Modulus |- = o
Material (kgw/mm?) 1 (kgw/mm?) ‘ o i 0 a b l ¢ 1 d
Mild Steel 22.3 21,000 0.007 — 1.0 ' 0.014 1.0 1.014
Aluminum
Alloy 11.8 8,000 - 0.25 0.8 0 1.0 1.25
Copper 25.0 10, 400 0.14 | 0.875 0 1.0 1.14

Photo 1
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