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Analysis of Dynamic Elastic Stability of Flexible Beams under

Travelling Horizontal Follower Load Systems

Tadayoshi Aipa, Takaaki Nakavama and Yasuo HOsoGI

Abstract

Dynamic stability of flexible beam under travelling horizontal follower load systems is investigated by
applying the fundamental equation, governing the dynamic elastic stability, which is derived by using
the linearized finite displacement theory, It is shown that the fundamental equation of the flexible beam
under the above travelling load systems becomes Hill’s equation and parametrically excited unstable
coupled vibration occurs, Furthermore, the boundary frequency equations of simple parametric resonance
are obtained by Bolotin’s method and the stability maps of a simply supported beam are shown, as
influenced by load mass and damping. Lastly, the behaviors of vibration of the beam in the vicinity of

boundary of a main untable region are examined by numerical integration.
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Fig. 3 Displacements and loads of beam and
system of coordinates.
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Fig. 6 Regions of simple parametric instability
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Fig. 7 Damped and undamped stable regions

of simple parametric instability for a
simply supported beam under travelling
periodic horizontal follower load systems
with various values of load interval when
w=w, and load mass is neglected.
(@) ao/1=0.50 and a/l=1,05; (b) ay/l=
0.25 and a/l=0.5 ; (c) as/l=0.10 and
a/l=0,20, ——, h=0.0; ----- , h=0,01;
----- , h=0,05; ~«+=+, h=0,10.
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Fig. 8 Regions of simple parametric instability
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Fig. 9 Dynamic response of a simple beam under travelling follower load system when load

interval a,/1=0.50, a/l=1.5,w=0, P,=10,0 and load mass is neglected.
(b) w,=0.665; (c) we=0.685; (d) w,=0.735;

LAEDBERAC DL TRDd R, B 1.0 DKL
TAELILTRE, ThARHOERE Lk LD
SEHEBRTH I ZHHCOWTRRL DM Fg. 9T
2%. W, @EKTPRE, BERMTHS. &
R8G5, Bolotin ¥z X ZREEEAR
REFIR & BIEFID € L 5 ILE RN —FKL, Bolo-
tin BT X BEM<T 2 1Yy ZIHBEROBEENE
HETHBE LD HEEM LR .

6. ¥ [4)
KFPDBETETRET HEEY T 5 ROBIBMRTE
HEBLhCTHCHD, ROBRHHLERIAZE
BEREOWT, MEREMEOERSERN Hill H1E
ALY, REBRTLEREIES & L2 RLI.
¥ L RROBIRLER D BT BRI B 5 2 b
Y v 7 RO ERIRENEITER% Bolotin D F i A
WTRSD, RRLA, HAME LT, BITROR AN

(a) wye=0,600;
(e) wx=0,780; (f) w,=0.800.

RO FTELSER T 5 & & 0 BMEBHRARLE HRY W
b lic., &b, B{EMEY (Runge-Kutta-Gill
B THZ k- TREI B8 Y RD, FURORERY
fTofe., ZTOM, FHEKEEK, RLEOMERK, WEH
ERIUVEEROEEY L.

& E X W

1) T.Aida : Basic Equations and Boundary Con-
ditions of Dynamic Elastic Stability for Thin
Walled Structural Members Subjected to
Follower loads, Technology Reports of the
Yamaguchi Univ. 3, 117~128 (1983)

2) Bolotin, V.V. : The Dynamic Stability of
Elastic Systems,.San Francisco, Holden-Day,
(1964)

(FHFN504 4 A 13H 1)

IR ARRE TR AR e s



