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EXPERIMENTAL STUDY OF ELASTO-PLASTIC
STABILITY OF STEEL PORTAL FRAMES WITH
WIDE-FLANGE SECTIONS UNDER VERTICAL AND
HORIZONTAL LOADS (PART1)

By Minoru WAKABAYASI and Chiaki MATSUI

Abstract

Experimental study is made of the behavior of a portal frame under vertical and ‘horizontal
loads. Four specimens of mild steel wide flange sections were tested. Constant vertical loads
and a varying horizontal load were applied, Static restoring force characteristics were examined,

Frames showed unstable behavior under large vertical loads.
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ED Fig. 1 Test specimen (No.1, 2)
Table1 Model dimensions
HEWTE No. 1 No. 2 Bl No. 4 No. 5

H (cm) 105, 000 104. 930 104, 950 105. 000 105. 000 105, 050

L (cm) 110. 000 110. 240 110. 000 110. 000 110. 150 110. 040
2 b (cm) 10. 000 10. 062 10. 066 10. 000 10. 028 10. 034
v D ” 10. 000 10. 154 10. 147 10. 000 10. 106 10. 095
7 tf 7 0. 800 0,814 0. 809 | 0. 800 0. 765 0.772
7 te 7 0. 600 0. 693 0.694 | 0. 600 0.675 0. 685
Z b (cm) 10. 100 10. 063 10.052 | 5.000 5. 004 4,993
v D ” 10. 000 10. 165 10. 155 . 10. 000 10. 164 10. 165
7 tf ” 0. 800 0.811 0.811 ; 0. 700 0.643 0. 645
vty 0. 600 0.698 0.604 |  0.500 0. 465 0. 460
RWER A(em?) 21. 900 22. 280 22,190 | 21.900 21. 150 21.330
i A (cm?) 21. 900 22. 280 22. 230 11. 850 10. 490 10. 350
HEOME (cmd) 3.830 3.945 3.924 3.830 3.711 3.733
EomH k 1.000 0.999 1.002 | 0.488 0. 467 0. 461
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Table. 2 Material properties

No. 1 No. 2 No. 4 No. 5
wREE | B 2.98 2.86 2.92 2.90
(t/cm?) 2 2,98 2.86 3. 54 3.44
Al | M 4,75 4.63 4.55 4.52
(t/em?2) 7 4.75 4.63 4.72 4.63
0 o | & 24.3 26.2 26.5 26.0
(%) 7 2.3 26.2 25.0 20.2
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Photo. 1 Fxperimental apparatus.

Photo. 2 Rollers,
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Table3 Theoretical predictions and experimental results

Test

Calculational results results

Ratios

Go mepatkpms | CUAEMBHEE 1 G e e g
HEBRE v VR

VETE T
FIIZE 1 ] T
R SWRELTIN
B 5| Gom) | (tom) | (em) | Cron) | (ton) | (em) | Grond | Ctom | (om) 73?; 77(%) 82/% [proce)

No.1| 2.53 5.68 0.42| 3.31) 7.44| 0.56 4.41 8.25 0.92 8.70 11.80 218 9.50/ 1.152
No.2 | 2.39 5.38 0.40) 3.21] 7.20| 0.54) 4.14] 8.00, 0.90 8.43| 11.27| 2.23| 8.60 1.075
No.4 || 1.78 4.60 0.46 2.38 6.14| 0.62 3.55 6.22 1.18 6.77| 8.14| 2.54; 7.46] 1.198
No.5 | 1.78 4.60 0.46| 2.37 6.14| 0.62] 3.42) 6.17) 1.13] 6.69 8.06] 2.46/ 7.20 1.167
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Photo. 8 No. 5 Specimen after test.
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Fig. 5 Load-displacement relation,
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