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ELASTIC-PLASTIC BEHAVIOR AND PLASTIC ROTATION CAPACITY OF H-SHAPED
STEEL BEAM-COLUMNS SUBJECTED TO UNEQUAL END-MOMENT
UNDER CONSTANT VERTICAL LOAD

Isao MITANI. Koshiro HAYASHIHARA® and Kazuhiro IMAKADO™*

The wide-flange steel beam-columns were tested under constant vertical load and unequal

end-moment,

Experimental variables were end-moment ratio o(=M,/M,, M., M,= bending mo-

ment at the lateral supports, |M,|<|M,|), axial load ratio n(=N/Ny, N= constant vertical load,
Ny= vyield axial load) , and lateral slenderness ratio #,/i,(¢,= distance between lateral

supports, {,= radius of gyration of a cross section about weak axis).

The selected values of p,

n, v/ i, were as follows ; p=0, —0.4, —0.8, n=0, 0.15, 0.3, 0.6, £,/ i,=45, 60, 75, 90,
105. Based on the experimental results, the effects of p, n, #¢./i, to the elastic-plastic be-
havior and plastic rotation capacity of H-shaped beam-columns were discussed.
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Specimen L=tb | D | B | tf | tw [A |2 oD 4 b ) 1 g
name (cm) |(em) [(cm) | (em) |(cm) |(cnf) |2/ tw iy ir
1-045- 0-0 75 [15.04|7.49 | 0.426/0.294[10.5 | 14.9 | 85.5( 44.6/0.00( 0.00|12.0 A
1-060- 0-0 100 |14.92(7.49 1 0.428{0.30610.7 | 15.5 [ 81.5] 60.5(0.00} 0.00/16.2 B
1-075- 0-0 125 {14.97(7.49 [ 0.424/0.302(10.6 | 15.0 | 82.8( 74.7{0.00| 0.00{20.2 A
1-090- 0-0 150 {14.92|7.49 ( 0.432(0.306(10.8 [ 15.4 | 81.2| 89.6/0.00| 0.00|24.3 8
1-105- 0-0 175 |14.97(7.43 | 0.423/0.294(10.5 | 14.9 [ 85.0/104.0{0.00| 0.00}28.2 A
1-045- 0-4 76 |15.01(7.44 [ 0.441(0.337]11.4 (14.8 | 76.4]| 45.7|0.00(-0.38} 8.8 C
1-060- 0-4 96.5(15.04(7.55|0.437{0.338|11.4 | 15.1 [ 76.4| 58.1(0.00)-0.3811.2 C
1-075- 0-4 130 {14.97|7.52 | 0.437(0.338{11.3 [ 15.0 | 76.1| 78.6|0.00|-0.41|15.2 C
1-090- 0-4 153 |14.97|7.51 | 0.437/0.338(11.3 | 15.0 | 76.1 92.7)0.00(-0.39(17.8 C
1-105- 0-4 |172.5/15.00{7.53 | 0.436/0.337[11.3 {15.1{76.4(104.2{0.00{-0.39(20.1 C
1-045- 0-8 75 |14.9517.46 | 0.427(0.290/10.5 | 15.3 | 82.2 44.6|0.00|-0.81| 6.7 0
1-075- 0-8 125 |14.94|7.48 | 0.425/0.290(10.4 | 15.4 | 82.1( 74.2|0.00(-0.80{11.2 D
1-105- 0-8 175 |14.94|7.49 | 0.425{0.290(10.4 | 15.5 | 82.1(103.7|0.00(-0.80{15.7 0
[-045-15-4 75 |14.98(7.50 | 0.438{0.312]11.0 [ 15.0 [ 80.7| 44.8{0.13]-0.40| 8.7 E
1-060-15-4 100 {15.03|7.51 | 0.440/0.312(11.0 | 15.0 | 82.2| 59.5{0.13(-0.40{11.5 E
1-075-15-4 125 [14.92|7.50 | 0.439/0.312(11.0 | 15.0 | 81.5| 74.9/0.15(-0.40{14.5 E
1-090-15-4 150 [15.03(7.52 | 0.438/0.312(11.0 [ 14.9 | 82.2| 89.2|0.14(-0.40{17.2 F
1-105-15-4 175 (14.91/7.49 | 0.438|0.312(10.9 | 14.8 | 81.5[104.2(0.15|-0.39(20.3 F
1-045-30-4 75 |15.00|7.47 [ 0.440(0.312|11.0 | 14.9 | 82.1| 44.9]|0.26(-0.40( 8.6 E
1-060-30-4 100 [15.03|7.50 | 0.437/0.312(11.0 | 15.1 | 82.2| 59.5|0.26|-0.40(11.5 E
1-075-30-4 125 [14.98(7.49 | 0.438]0.312(11.0 | 15.0 | R1.9] 74.7(0.30|-0.40|14.4 E
1-090-30-4 150 [15.017.50 | 0.439]0.312(11.0 | 14.8 | 82.1| 89.5(0.28/-0.40(17.3 F
1-105-30-4 175 [14.90]7.49 | 0.4390.312(11.0 | 14.8 | R1.5]104.2{0.30|-0.39{20.3 F
1-045-60-4 75 115.00(7.50 | 0.439]/0.312{11.0 | 15.0 | 82.1| 44.6(0.52|-0.40( 8.6 E
1-060-60-4 100 (14.91]7.50 | 0.438/0.312(11.0 | 15.0 [ 81.5| 59.5}0.52(-0.40|11.6 E
1-105-60-4 175 [15.03]7.50 { 0.439{0.312{11.0 | 14.8 | 82.2[104.2{0.60(-0.39}20.1 F
1-045-30-0 75 {15.03|7.50 | 0.439/0.312|11.0 | 14.7 | 80.7| 44.6}0.30| 0.00|12.1 G
1-075-30-0 125 [14.93|7.48 10.439/0.312(11.0 [ 14.7 | 80.2| 74.9]0.31| 0.00|20.3 G
1-105-30-0 175 {14.99|7.49 | 0.438(0.312{11.0 (14.8 | 80.3]104.8{0.31| 0.00|28.3 G
1-045-30-8 75 |15.03(7.51 | 0.438/0.312(11.0 | 14.8 | 80.7| 44.6(0.31|-0.81| 6.7 G
1-075-30-8 125 [15.02]7.51 | 0.438(0.312|11.0 (14.8 (80.5} 74.0{0.30(-0.80(11.2 G
1-105-30-8 175 [15.017.50 [ 0.438(0.312{11.0 | 14.8 [ 80.5[104.8[0.30(-0.79(15.7 G
1-090- 0-0-A| 150 |14.98(7.50 | 0.440]/0.314]11.0 [ 14.2 | 77.9] 89.3(0.00| 0.00|24.2 H
1-090- 0-4-A| 150 |15.08(7.5% | 0.445(0.314{11.1 | 14.0 [ 78.4| 89.2(0.00|-0.40|17.2 H
1-090-30-4-A| 150 |15.14(7.46 [ 0.437(0.314{11.0 | 14.2 | 78.8 90.5(0.30|-0.40|17.2 H
1-105-15-4-A| 175 {15.06|7.52 | 0.438{0.31411.0 | 14.3 | 78.4)104.4(0.15(-0.39(29.1 H
1-105-30-0-A| 175 [15.01]7.53 | 0.438/0.333{11.3 | 14.5 | 80.2105.4{0.30| 0.00|28.4 1

L= 58®&EE, 6= BHRIXARE, D= WEew, B= 753V V@, t,= 75V VIRE, t.= "z 7TIKE,
A= WM, b=B/2, o= BRISHE (t/ch), ir iy= FNZNREROBEIE Y OWE _KELE,
n=N/N,, N= —ERBEHHE, N,= 2IEER#EH, o=M/M, M,, M= BRERIZSCOMFE— X b
(IM|> M|, —BEBITDE = p=1), Steel=%2 DWMHEFS LGSR TVS,
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O (1/cm?) %2 SWHOBEOLE
4
ay au eq/ €y £y E./E
Steel (t/em)|(t/cm) (%) | (%)
s flange 2.87 | 4.08 | 1.00 |24.7 | 1.19
| AL web 2.79|4.41 | 1.00 |26.4| 1.48
/" &b Column g flange 3.15 [ 4.61 | 1.00 |[25.5| 1.8)
5 web 2.79 [4.32 [ 1.00 | 31.1 | 1.43
2 ¢ flange 3.064.14 | 1.00 |26.1| 1.76
i web 2.954.31 | 1.00 |28.8]| 2.18
i p flange 3.08[4.56 | 1.00 [23.4] 1.86
,. web 2.54 | 4.17 | 1.00 |27.8] 1.33
1 ¢ flange 3.09|4.48 | 1.00 |22.1 1.63
web 2.91|4.38 | 1.00 | 30.0| 1.48
¢ flange 3.01|4.54 | 1.00 |23.9 1.76
web 2.91|4.34 | 1.00 | 27.9| 1.80
0 1 2 3 4 5 6 E(%) ¢ flange 2.98[4.48 [ 1.00 [25.5[ 1.93
web 2.80[4.32 | 1.00 |29.9| 1.64
X 3 DIENE—0 3§ HEBIFROR flange 2.76 | 4.18 [10.6 26.8 | 2.00
H3 BHOILIE BifROH B Tweb 2.67|3.90 [13.6 | 30.8] 1.51
N . _ flange 2.83[4.06 [15.4 31.1 | 0.97
B TH 5, BR»OO»B EH I, IEEMMDT S U yeb 3.16 | 4.28 |16.1 30.3| 0.98

VI TIRBHHRENAENES 5 hd bi-linear Mz
Wo—eBRELZ->TND, COBRORRISHE IR
02 %¥BBEOTHROCHELEAL 12, EHEEHR
Bl BRIREREOBENEMN AR LIz, ®
NVABBEIZLBEMBETNTVS, EBERZE
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