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AN EXPERIMENTAL STUDY OF ELASTO-PLASTIC
STABILITY OF STEEL FRAMES WITH WIDE-FLANGE
SECTIONS UNDER VERTICAL AND HORIZONTAL
LOADING (PART 2)

By Minoru WAKABAYASHI, Taijiro NONAKA and Chiaki MATSUI

Abstract

An experimental study is made of the behavior of a single-bay two-story end-fixed
frames subjected to vertical and horizontal loads, using mild -steel wide-flange sections,
The beam length and column height are equal and they are 100cm. The ratio of the
column height to the radius of gyration is about 24 and the moment of inertia of the
beam is equal to or 0.45 times that of the column. Vertical loads are applied symmet-
rically to the tops of the columns, being kept constant at about 18% or 35% of the yield
load of a column. The maximum horizontal load, applied at the tops of a frame, is
found to be nearly 10~15% larger than that predicted by the elastic-perfectly plastic

theory which takes account of the axial forces of the columns.
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Table 1 Dimensions of test specimens

Nominal Nominal
size No.1 No.2 size No. 3 No. 4
Column height h(cm) 100. 00 99.87 99.86 100.00 100.30 99,87
Beam length 1 100. 00 98.75 99.64 100.00 99. 63 99.75
Width of flange bo 10. 000 10.026 9.987 10. 000 10.021 9.981
Depth of section Dow 10.000 10.103 10.133 10. 000 10.098 | 10.114
Thickness of flange tren 0.800 0.779 0.812 0.800 0.803 0.812
Thickness of web twe 0.600 0.584 0.592 0. 600 0.593 0.609
bn » 5.000 5.001 5.002 10. 000 9.990 | 10.020
Dgrrw 10. 000 10.140 10.133 10.000 | 10.120 | 10.128
trrv 0.700 0. 645 0.646 0. 800 0.814 0. 807
twnn 0.500 0.420 0.419 0. 600 0.591 0.597
Ag(cm?) 21.90 20.99 21.26 21.90 21.13 21.38
Area of sections
A= 7 11.85 10.17 10.07 21.90 21.28 21.32
To(cm#) 383. 377.52 382.76 383. 378.74 | 382.59
Moment of inertia
Ir » 163. 169.90 169.80 383. 383.58 | 382.75
) Zo(cm®) 76.5 74.727 75.539 76.5 75.013 | 75.656
Section modulus
Zr 7 37.5 33.511 33.511 76.5 75.806 | 75.583
Io/h 3.83 3.780 3.833 3.83 3.776 3.831
Ir/l » 1.63 1.703 1.704 3.83 3.850 3.837
“k=Izxh/(Iox]) 0.477 0.451 0.445 1.000 1.020 1.002
Subscripts  C : Column
B : Beam
O Ag/em® . -
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Fig. 2 Stress-Strain Curve
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Table 2 Mechanical properties

No.1 No.2 No.3 No. 4

Yield point column 2.64 2.67 2.73 2.73
(t/cm?2) beam 3.04 3.08 2.63 2.73
Tensile strength column 4.22 4.21 4.31 4.26
(t/cm?) beam 4.27 4.40 4.23 4.26
Elongation column 28.33 28.95 28.28 28.33
(%) beam 20.10 20.10 28.43 28.60
Full plastic moment column 224.53 230.38 233.63 235. 86
(t-cm) beam 118.13 119.52 227.05 235.20
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