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Table 1  Original parameter of system (3)
Original parameter Value Original parameter Value
E(Pa) 4 %10 A(m?) 0.5
I(m*) 8.203x10°% C;( N. s/m) 897. 536
L(m) 1. 9238 C,( N. s/m) 53. 89
r(kg/m?) 5. 5x10° v( m/s) 0. 22
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Table 2 Road roughness and values of power

spectral density parameter o , A [16]

Road roughness ( Q =0.1) a(m™) A (mm)
A 0. 111 37. 7
B 0. 111 75. 4
C 0. 111 150. 8
D 0. 111 301. 6
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Fig.5 Phase diagrams and Poincaré sections under different roughness for M =74kg. (a)A-roughness ;(bh)B-roughness ;(¢)C-roughness ; (d)D-roughness.
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Fig. 6 Phase diagrams and Poincaré sections under different roughness for M =77.5kg. (a)A-roughness ;(h)B-roughness ;(¢)C- roughness ;(d) D-roughness.
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BIFURCATION ANDCHAOS OF BEAM SUBJECTED TO
MOVING LOADS AND RANDOM EXCITATIONS*
Li Haitao' Qin Weiyang'" Tian Ruilan’
(1. Department of Engineering Mechanics, Northwestern Polytechnical University, Xi’ an 710072, China)
( 2. Department of Mathematics and Physics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
Abstract moving loads pass through the rough surface of beam. Considering the characteristics of random

excitation, present nonlinear model of moving loads different beam roughness. The critical condition in of mean
square is obtained by random Melnikov process. The response of structure under the combin of random and
periodic excitation is simulated, and used to the variation of dynamic behaviors. It is concluded that speed,
nonlinear dynamic behaviors mid-span of beam are severely influenced by the random excitation. Therefore poor

flatness of surface would increase the probability of occurrence of chaos.

Key words road roughness, random Melnikov process, moving loads, chaos
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