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Fig.1 Geometry and coordinates of a laminated composite

plate with a constant thickness
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Fig. 2 Distribution of various transverse shear functions
along the plate thickness and derivative of various
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Fig. 3 Nondimensional displacements w of a simply square
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by the various grid distribution and shape parameter m
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A (Shi) 1.3752 5.7626 1.6733 0.4885 0.3798 1.0198 A3 (Sol) 1.5730 7.1503 1.2689 0.3972 0.4210 1.0464
Zenkour 7} 1. 4356 6.1504 1. 6104 0.5031 0.4177 1. 0451 A3 (Shi) 1.5730 7.1946 1.2454 0.3972 0.4210 1.0540
A (Amb) 1. 4215 6. 4182 1. 7416 0.4599 0.3796 0. 9785 U : Ambartsumain i 5 % Amb; Karama fi 5 Jy Kar; Levinson fif
HH Lev; Aydogdu f# 5 # Ayd;Soldatos i 5 & Sol,
A3 (Kar) 1.4215 6.1330 1.6137 0.4599 0.3796 1.0182
5 A (Lev) 1.4215 6.1003 1.6043 0.4599 0.3796 1.0211 *
4 HEFEH
A (Ayd) 1.4215 6.1772 1.6299 0.4599 0.3796 1.0132
& 14 = Skl 2 I e H
AIC(So) 1.4215 5.9737 1.5957 0.4599 0.3796 1.0238 GBI R a/h =10 Wi 378 D1 e
P . i ,
. i i FEM . DREA B A P R RN 4 e AL, PR N4
A3 (Shi) 1. 4215 6.0094 1.5651 0.4599 0.3796 1.0333
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Static analysis of functionally graded plates based on thin
plate spline radial basis function

SONG Wei-wei“"**,  XIANG Song'?, ZHAO Rui'”?

(1. General Aviation Key Laboratory of Liaoning Province,Shenyang Aerospace University, Shenyang 110136 ,China;
2. Liaoning General Aviation Academy,Shenyang 110136,China;
3. Department of Civil Aviation,Shenyang Aerospace University,Shenyang 110136 ,China)

Abstract:In this paper, the high-order shear deformation theory is used to model functionally graded
plates. The governing differential equations are discretized by a meshless method based on thin plate
spline radial basis functions. The calculation results of this article are compared with those of Zenkour et
al. ,and good consistency between the two sets of results indicates the accuracy and effectiveness of the
thin plate spline radial basis function method in the analysis of functionally graded plates. It is clear that,
the new laminated plate theory proposed in this article that considers the discretization of layer
boundaries produces more accurate displacement and stress than other laminated plate theories with five
global variables. Numerical examples show that using thin plate spline radial basis functions for static

analysis of functionally graded plates has high accuracy and good convergence.

Key words: thin plate spline; radial basis function; functionally graded plates; static analysis; high-order

theory;meshless
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Analytical algorithm and influence analysis of sliding cable structure
considering friction contact

ZHU Wei-hua®, YAN Dong-huang, XU Hong-sheng
(School of Civil Engineering,Changsha University of Science and Technology,Changsha 410001, Hunan)

Abstract:In order to study the geometric nonlinearity of a sliding cable and the nonlinearity of friction
contact between a cable and a pulley,an analytical algorithm for solving the equilibrium state of a sliding
cable is proposed. According to the differential equation of equilibrium considering the friction effect
between the sliding cable and the pulley,the formulas for calculating the mechanical equilibrium, stress-
free length and geometric length of the cable at the pulley are derived. Based on the conservation of
stress-free length of the cable, the closure conditions of inter-span height and span,and the mechanical
equilibrium condition of the pulley,the nonlinear equations of equilibrium of the sliding cable under its
own weight are established. Based on the conservation of stress-free length of a cable segment, the
mechanical equilibrium condition of a cable joint,the mechanical equilibrium condition of the pulley,the
closure condition of height and horizontal spacing between spans and the conservation principle of stress-
free length between adjacent nodes at the pulley, the nonlinear equations of equilibrium of the loaded
sliding cable are established. The solution of the equilibrium state is obtained. The results show that the
algorithm is a refined algorithm which is closer to the actual engineering situation. The pulley radius and
the friction coefficient can be properly adjusted to change the stress-free length and cable force

distribution of each cable span.

Key words: sliding cable structure; numerical analytical algorithm; friction contact; catenary theory;

nonlinear equations



