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Abstract

The finite element menthod for the investigation of the static and dynamic stability of
the plane framed structures subjected to non—conservative forces is presented. By using
the Hermitian polynomial as the shape function, the geometric stiffness matrix, the load
correction stiffness matrix for non-—conservative forces, and the matrix equation of in-
ternal and external damping are derived. Then, a matrix equation of the motion for the non

—conservative system is formulated and the critical divergence and flutter loads are deter-
mined from this equation.
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28l 3. Right—angle frame subjected to sub-
tangentially circulatory force
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a=1. ¢=0.0 | a=-100

Hinged —Hinged | 13.885465 | 13.886305 13.887145
(13.886)

Roller—Hinged |2.4674061 1.4219144 | 0.9765768
(2.4674011)* | (1.4219)

Hinged—Fixed |26.965540 | 26.962998( 26.960454
(26.958)

Roller—Fixed {23.64427 6.0300965] 3.4311941

(25.439)** | (6.030)
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38 4. Cantilever subjected to circulatory force at
free end

¥ 2. Flutter load of cantilever subjected to circu-
latory force at free end including damping ef-
fects

B
B:

0.0 1.0 10.0 100.0

0.000 20.054 20.055 20.078 22.189

(19.818)
10-® 10.939 19.555 20.069 22.204
10-* 10.939 15.822 19.595 22.318
0.002 11.182 11.762 14.924 23.797
0.004 11.908 12.263 14.745 25.637
0.006 13.110 13.408 15,721 7| 27.964
0.008 14.777 15.063 17.392 30.677
0.010 16.899 17.189 19.616 33.714
0.012 19.463 19.766 22.330 37.041
0.014 22.459 22.778 25.501 40.639
0.016 25879 26.217 29.107 44.496
0.018 29.715 30.073 33.135 48.612
0.020 33.962 34.339 37.574 52.987
0.024 43.671 44.088 47.663 62.540
0.030 61.239 61.715 65.783 79.018
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8| 5. Cantilever subjected to uniformly dis-
tributed circulatory load
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B 3. Flutter load of cantilever subjected to uni-
formly distributed circulatory load including
damping effects

B
B
0.0 1.0 10.0 100.0
0.000 | 40.059 40.066 | 40.113 44.333
(40.05)

107° 21.821 39.064 40.096 44.361
10™ 21.822 31.581 39.144 44.587
0.002 | 22.304 23.461 29.777 | 47.482
0.004 23.749 24.458 29.408 | 51.089
0.006 | 26.142 26.737 31.346 55.665
0.008 | 29.460 | 30.030 | 34.667 | 61.011
0.010 | 33.783 | 34.260 | 39.088 | 67.002
0.012 | 38.783 39.386 44.485 73.564
0.014 | 44.744 | 45.379 50.788 | 80.657
0.016 | 51.546 52.217 57.957 88.262
0.018 | 59.175 59.885 65.962 96.372
0.020 | 67.620 68.369 74.785 | 104.988
0.024 | 86.924 87.751 94.837 | 123.781
0.030 | 121.844 | 122.787 | 130.839 | 156.146
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(a) cantilever subjected to subtangential lin-
early circulatory distributed loads
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3) Load correction stiffness matrix for the linearly fa=(P,»/60+5P,"/420) - L?
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res g © € € C5 Cp fa, « -+ ag - - |
o b ¢c - d e
e € * €5 €
f - -e -g
fz fa . fs fs Me=pAL
€
b,=-P,*/2-78P, /420 Symm b —
by=(P.7/10-4P, /420) - L. . f ]
bs=(—P,*/10-11P,"/210) - L
bs = ~bs a;=1/3
c2= (P,2/10+9P,’/210) - L a:=1/6
cs=-P - L2/210 b=156/420
Cs5=—C3 c=22 . L/420
c=-(P2/60+P,’/210) - L? d=54/420
e;=-P,*/2-66P,’/210 e=-13 - L/420
—A .12
es=-(P¢/10-31P,"/420) - L f=4-17/420
—2.12
es= (P,2/10+23P,"/210) - L g=3 - L%/420
5= ey

f,=(P.*/10+24P,'/420) - L
(35 1 1990. 8. 8)
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