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Tab.1 physical and mechanical parameter under two conditions in the K106 + 025 section

HL)Z 5L 5 B/ M Pa R 24 3K 71/kPa PR/ (°) W/ (kg - m ™)
i+ 6.0(8.0) 0.3(0.3) 28(30) 16(18) 1.98(1.86)
3 JBRG 1- 5.0(6.0) 0.35(0.32) 25(28) 14(16) 1.96(1.88)
TR R A 6.0(8.0) 0.45(0.40) 30(32) 6(10) 2.02(1.80)
Bt 8.0(8.2) 0.3(0.3) 50(50) 19(19) 2.04(2.04)
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Fig.2 The early warning technology

route of the landslide
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The Research of the Early Warning System About the
Geological Disasters Based on GIS

LI Xiao-gen, WANG An-ming

( School of Resources and Environment, North China University of Water Resources and Electric Power, Zhengzhou 450011, Chi-

na)

Abstract: The GIS technique is used to investigate the statistics of landslide geological disasters, and the grid
limit equilibrium method and finite element method (FEM) are used to analyze stability of the landslide, and
the gray system theory method is used to forecast deformation trend of the landslide, and the early warning sys-
tem about landslide geological disasters is completed. System operation results show that: the stability of the
landslide is good, the influence of water on the stability of the landslide is bigger; the early warning system a-
bout landslide geological disasters which is developed realizes unified management and forecast of the related
data of geological disasters; the constructed 3D model of landslide geological disasters can accurately reflect
the geological and topographical feature situation of where the disaster happened; the system has laid a solid
foundation to realize sharing of the WebGIS of geological disasters resources.

Key words: geographical information system; landslide; rigid body limit equilibrium method; finite element

method (FEM) ; WebGIS
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Research on Chaotic Vibration Characteristics of Nonlinear
Half Vehicle Model under Quasi-Periodic Excitation

YANG Zhi-yong'**, LIANG Shan',ZHOU Tong'

(1. College of Information Engineering, Chongqing Institute of Engineering, Chongqing 402260, China; 2. College of Automa-
tion, Chongqing University, Chongqing 400044, China)

Abstract; To overcome the problem that the vehicle suspension model of the single periodic excitation road
does not truly reflect the nonlinear dynamics characteristics of the actual vehicle, the paper establishes a quasi-
periodic dynamic road excitation function, and builds a four-degree of freedom nonlinear half vehicle suspen-
sion model. Using the Poincaré map, phase diagram, power spectral density to analyse the nonlinear dynamics
characteristics of the four degrees of freedom semi-active vehicle suspension model on uneven road surface, we
obtain the amplitude of chaotic vibration and its vibration characteristics which is quasi-periodic — transition
state — chaotic state as the vehicle through uneven road surface. At the same time, the occurrence of chaotic
vibration can be inhibited effectively by adjusting the spring stiffness coefficient. The results show that the sim-
ulations of the four degrees of freedom nonlinear semi-active suspension model under dual-frequency quasi-pe-
riodic excitation is more closer to the real situation, which helps the design of vehicle suspension and pave-
ment.

Key words: quasi-periodic; nonlinear vehicle; semi-active suspension; chaotic vibration



