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D(x)=P"(x)A +r'(x)B, (2)



LT 5 Kriging fH{E ) MLPG 3R f# 25 F AR A $A0 F7 [a) i 1219

d’k(x) = ipj(x)Ajk + irz(x)Bik’ (3)
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P
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R
pl(x)={1lx,y,2xy,y’}, m=6. (7)
AR SCHE X B FH R 3 15 A5 A e pR B BT B B RO SR [ P R
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Pa(x) p.(x,) - p(x,) .
MR R MR r(x) H
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R('xn’xl) R(xn’xZ) 1 nxn
r'(x)={R(x,,x) R(x,,x) -+ R(x,,x)}, (10)
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U PR £

=
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ot o > 0 RIS H BESCHRT 171 R P HI 0 = 0.1,r, = [, —x, | -
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T(x1) = kﬁmxm(z) - ®(x)T(1) . (25)
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Table 1  Physical and boundary parameters for the numerical example
parameter value
density p 1

specific heat ¢
thermal conductivity &
heat generation Q
temperature boundary condition

initial temperature

1
1
(1 + 2tw?) sin( wx) sin( wy)
tsin(wx)sin( wy)

0

SRARIN T AT i1 32 K1) 0.2 T K R 8L o = 0.1, #LPERL R E = 1, Poisson
o v = 0.3 FE KB AR A A vy b S e AR B 2.0, SR AR T8 A2 B 0.5, 3R 2 4 Gauss
RN L 11 25T MLPG 3R M1 £5.(0.6,0.6) Ak & iy A4 7 it i 8] 725 £k Fg i 2 1R, 9 4%
£ =2 8] A9 2 (1 BRIV A 3L 3%k 87 3 (5, T A M 2 0] v 3R BEE 6T 7 7 5 M A S AR KA.
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A Meshless Local Petrov-Galerkin Method Based on the
Moving Kriging Interpolation for Structural
Uncoupled Thermal Stress Analysis

WANG Feng'?, ZHOU Yi-hong'?, ZHENG Bao-jing’, LIN Gao’
(1. Hubei Key Laboratory of Construction and Management in Hydropower Engineering,
China Three Gorges University, Yichang, Hubei 443002, P.R.China;
2. College of Hydraulic & Environmental Engineering, China Three Gorges University
Yichang, Hubei 443002, P.R.China;
3. School of Hydraulic Engineering, Dalian University of Technology,
Dalian, Liaoning 116024, P.R.China)

Abstract: A meshless local Petrov-Galerkin (MLPG) method based on the moving Kriging in-
terpolation was employed for the solution of 2D structural uncoupled thermal stress problems.
The transient heat conduction problem was solved firstly and then the thermal solutions were
imposed as body loads with the sequential coupled-field method in the stress analysis. The local
weak forms were developed with the weighted residual method locally from the partial differen-
tial equations of transient heat conduction and structural dynamics, where the Heaviside step
function was used as the weighted function in each subdomain. The essential boundary condi-
tions can be implemented directly since the shape functions constructed from the moving Krig-
ing interpolation possess the Kronecker & property. This method does not involve the subdomain
integral during generation of the global stiffness matrix except for the boundary integral, so the
computational costs are reduced largely. The results of 2 numerical examples show the effec-

tiveness of this method.

Key words: thermal stress; moving Kriging interpolation; meshless local Petrov-Galerkin meth-
od; Heaviside step function; sequential coupled-field method
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