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EXPERIMENTAL STUDIES ON THE ELASTO-PLASTIC
BEHAVIOR OF STEEL PORTAL FRAMES WITH WIDE
FLANGE SECTION UNDER REPEATED HORIZONTAL
LOADING

by Minoru WAKABAYASHI and Bunzo Tsujl

Synopsis

Experimental results are reported on the behavior of bracings in rectangular portal frames
under repeated and monotonous loading. Alternate loads are also applied on some specimens
horizontally at the top of the columns, producing compresive and tensile forces on the bracings,
It is observed that the effects of compression bracings on the restoring force characteristics can
not always be negligible. Post buckling strength of compression bracings and stiffness deterioration

of bracings having a initial curvature are discussed theoretically,
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Fig. 1 Test Specimen,
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Table, 1 Section Modulus.
H (mm) ‘ B (mm) )‘ t;y (mm) \ ty (mm) ] I (cm#)
H-100 x 100 x 6 x 8 (Column) 100. 92 ‘ 100. 19 \ 6. 58 7.83 362.33
H-100x 50x5x7 (Beam) 101.45 | 49.93 ‘} 4,31 6.27 161. 40
H- 40x 30x4 x4 (Brace) | 40.48 ‘ 30. 46 ‘1 4.58 4,58 2.18
. ; A (cm?) ‘ S (cm3) éwy(t/cmz)'l My (tem) 1Mp(t-cm)
H-100 x 100, 6 x 8 (Column) 21.45 84.99 ' 2.607 : 187.21 221.57
H-100x 50x5x7 (Beam) 10.09 38.32 1 3.181 | 101.22 121. 88
H- 40x 30x4x4 (Brace) ] 4.23 2,28 3.033 | 4.346 6,915
H : height A :area
B : width S : plastic modulus
t; : web thickness oy : yield stress
to : flange thickness My : yield moment
1 : moment of inertia Mp : plastic moment
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Table. 2 Tension Tests Results,

thick ness width area yield maximum elongation
stress stress
(mm) (mm) (mm?2) |(kg/mm?)|(kg/mm?) (%)

H-100% 100 % 6x 8 860  2.41 | 2254 | 2520 | 4195
8.52 . 26.79 | 228.0 & 27.45 | 41.98

25.57 41.13 . 26.73

8.49 26.29 223.8
8.42 26. 55 223.4 26.18 42,02 27.67.
8.32 26.39 219.5 26.05 41.89 31.54
| 8.33 | 26.38 219.6 25.35 41.51 25.50
H-100x50x5x7 6.44 ! 16.01 103.0 30.79 43.12 16.88

6.83 © 1597 | 1081 30.12 | 43.64 | 23.9
| 6.67 | 1599 | 106.6 | 3110 | 43.69 | 23.58
630 16.07 101.2 | 32.41 | 45.95
| 624 | 1599 99.4 | 31.66 | 46.25 | 21.39
6.5 1593 104.1 32.18 44,96 23.84

641 | 1598 | 1025 | 3416 | 46.56
| 6.33 | 15.99 101.2 32,54 46. 40
H-40x30x4x 4 439 | 2130 | 936 | 3040 | 43.35 | 29.33
434 | 215 935 | 2041 | 4291 |
4.47 | 21.33 94.9 | 3L19 | 47.25
i
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Fig. 2 Loading System.
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