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Table 1 Non-dimensiond load parameter g (I =120)
corresponding to different valuesof b ( centigrade)

br

0.001 30 60 90 120 150 178

18.590 | 18.581%| 18.993 | 20.287 | 22.257 | 22.575 | 21.301 | 17.171

18.978 | 18.97%| 20.566 | 25.551 | 32.661 | 36.080 | 31.067 | 20.408
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Fig.4 Characteristic curves of the dimensionless
elongation d versusload parameter ¢

[8-11]



97

[71 C P Filipich and M B Rosdes. A Further study on the
post-buckling of extensible eastic rodgJ]. International

q Journal of Non-linear Mechanics, 2000, 35: 997-1022.
8] , - [J.
, 2000, 21(2): 119-125.
Li Shirong, Cheng Changjun. Therma post-buckling
analysis of heated dastic rodsJ]. Applied Mathematics
[1] V V Bolatin. Non-conservative Problems of the Theory of and Mechanics, 2000, 21(2): 119-125.
Elagtic Stahility[M]. Oxford: Pergamon Press, 1963. [9] ] [J. ,
[2] G Hermann. Stability of equilibrium of eastic systems 2000, 17(5); 115-120.
subjected  to  nonconservative forces[J].  Applied Li Shirong. Therma post-buckling of asymmetrically
Mechanics Review, 1967, 20(1): 103-108. supported rodsJ]. Engineering Mechanics, 2000, 17(5):
[3] H Lepholz. Stability of elastic systemgM]. Alphen aan 115-120.
den Rijin: Sijthoff & Noordhoff, 1980. [10] Li Shirong, Zhou Youhe. A shooting method for
(4 ’ : [M]. : nor-linear vibration and thermal post-buckling of heated
, 1994, orthotropic circular platedJ]. Journal of Sound and
Wu Jke and Su Xianyue. Stability of elastic systems [M]. Vibration, 2001, 248(2), 379-380.
Beijing: Science Press, 1994. [11] H P William, P F Brain and A T Sau et d. Numerica
[5] RV Vidiani, A M Gespaiini and A V Sedita Finite Recipes-The Art of Scientific Computing{M]. London:
edement solution of the stability problem for nonlinear Cambrage University Press, 1986.
undamped and damped system under nonconservetive [12] , ] [M].
loading[J]. International Journal of Solids and Structures, . 1991.
1997, 34: 2497-2516. Cheng Changjun and Zhu Zhengyou. Bifurcation and
[6] F M Detinko. On the elastic stability of uniform beams buckling of structuresM]. Lanzhou: Lanzhou University
and circular arches under non-conservative loading[J]. Press, 1991.
International Journa of Solids and Structures, 2000, 37:
5505-5515.

POST-BUCKLING OF A SIMPLY SUPPORTED EASTIC CULOMN-BEAM
UNDER AXITALLY DISTRIBUTED FLLOWER LOAD

LI Shi-rong"?, WU Ying' , ZHOU Y ou-he?
(1. School of Sciences, Gansu University of Technology, Lanzhou 730050, P. R Ching;
2. Department of Mechanics, Lanzhou University, Lanzhou 730000, P. R. Ching)

Abstract: Based on the large deformation theory for the extensible elastic beams, the governing eguations of
post-buckling of a smply supported elastic beam subjected to a distributed tangential follower force along the
central axis are established. They consist of a boundary value problem of ordinary differential equations with
strong norlinearity, in which seven unknown functions are included and the arc length of the deformed axis is
considered as the one of the basic unknown functions. By using shooting method and analytical continuation, the
nonlinear boundary-value problem is numerically solved and the equilibrium paths as well as the post-buckling
configurations of the deformed beam are obtained. The results show that the features of the equilibrium paths of
the beam subjected to a non-conservative load are evidently different from those to a conservative one.

Key words: nonconservative load; extensible beam; shooting method; post-buckling; equilibrium path



