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Fig. 1 A thick-walled cylinder under internal pressure
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Fig. 2 The nodal arrangement of the Fig. 3 The radial displacement history on the inner
thick-walled cylinder surface of the thick-walled cylinder
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Fig. 4 The nodal arrangement of the Fig. 5 The radial displacement history on the inner
thick-walled spherical shell surface of the thick-walled spherical shell

5 45 B

AR ATy — P HA SRR T J5 125, i T B B T8 57 v B 3 ) ok ZOFE
PRI & Kronecker delta PRECREE SF OB 1581 5 5012 6 AR SCH S A AR A (L 1k ik —
SR I T SO0 B 20 g 2 ) L R T R 6 A% S B AR SCTE AR 1 ol Bk R 1 3 ) 2 )
R BRI IR AN TSR Y m BB S 4 A 3R B AR SO A 5 A R Tk
F ABAQUS MY E5 R W) S ISR, U AR SCHE H b X R s 3 ) 2 1] U 1) o R A 47 1
FHEBOE AR ES R, IF B EA TR BE5 (8 R R m AA] Bt A Bl FL ARSI A

£ % ik ( References) ;

[1] LIXL, LIS L. A meshless projection iterative method for nonlinear Signorini problems using
the moving Kriging interpolation[ J ]. Engineering Analysis With Boundary Elements, 2019,
98. 243-252.

(2] Wpd%s, FBAd e, JORAR Ja oo 55 R A AN KL sk [ [ J ). 3272440, 2017, 49(3) : 659-666.
(YANG Jianjun, ZHENG Jianlong. Meshless local strong-weak ( MLSW) method for irregular



IS

[ £ 943

[7]

(8]

[10]

[12]

[13]

[14]

[15]

domain problems|[ J|. Chinese Journal of Theoretical and Applied Mechawics, 2017, 49(3) .
659-666. (in Chinese) )

BB, S, TR IR B T o o BRI AR PR B ). S SOl
2014, 31(4) : 65-70.( XIAO Yihua, ZHANG Haofeng, PING Xuecheng. Treatment of two kinds
of thermal boundary conditions in meshless symmetric particle method[ J]. Journal of East
China Jiaotong University, 2014, 31(4) : 65-70.(in Chinese) )

FUZJ, XI Q, CHEN W, et al. A boundary-type meshless solver for transient heat conduction
analysis of slender functionally graded materials with exponential variations[ J ]. Computers
and Mathematics With Applications, 2018, 76(4) . 760-773.

LI M, DOU F F, KORAKIANITIS T, et al. Boundary node Petrov-Galerkin method in solid
structures[ J]. Computational and Applied Mathematics, 2018, 37(1) . 135-159.

FUg, JEELL, KR, S5 T ) Kriging 48 Y MLPG 5K i 25 14 ERR-& BRs 7 [ J ).
BB 124, 2016, 37(11) ; 1217-1227.( WANG Feng, ZHOU Yihong, ZHENG Baojing, et
al. A meshless local Petrov-Galerkin method based on the moving Kriging interpolation for
structural uncoupled thermal stress analysis| J |. Applied Mathematics and Mechanics, 2016,
37(11): 1217-1227.(in Chinese) )

VTR, 2K B AR RS S/ ZIRIE LIFE Sobolev 23 8] AR IR 22 ). B AR 2%
2016, 37(4) . 416-425.( SUN Xinzhi, LI Xiaolin. Error estimates for the complex variable mov-
ing least square approximation in Sobolev spaces| J]. Applied Mathematics and Mechanics,
2016, 37(4) . 416-425.(in Chinese) )

LIU W K, JUN S, ZHANG Y F. Reproducing kernel particle methods[ J]. International Jour-
nal for Numerical Methods in Engineering, 1995, 20(8/9) . 1081-1106.

GINGOLD R A, MONAGHAN J J. Smoothed particle hydrodynamics: theory and applications
to non-spherical stars[ J |. Monthly Notices of the Royal Astronomical Society, 1977, 181(3) :
275-389.

CHEN J S, HAN W, YOU Y, et al. A reproducing kernel method with nodal interpolation
property[ J |. International Journal for Numerical Methods in Engineering, 2003, 56(7) :
935-960.

e 25 SORE, HE/NEL SR S O (R A RORL T [T ). WP AR, 2012, 61(8) ¢ 25-31.
(LI Zhonghua, QIN Yixiao, CUI Xiaochao. Interpolating reproducing kernel particle method
for elastic mechanics| J |. Acta Physica Sinica, 2012, 61(8) . 25-31.(in Chinese) )

B, PG R, TR, TG AR T 4 TR AU BRI AL T ). TR A%, 2005, 22(5) : 64-68.
(HAN Zhi, YANG Haitian, WANG Bin. Solving axisymmetric problems via EFGM[ J]. Engi-
neering Mechanics, 2005, 22(5) ; 64-63.(in Chinese) )

FREEdE, Boch, T35, A% RS Petrov-Galerkin 23R xS FRIGI[ J ). M PR Kok 24 4]
(MATRMERR) , 2007, 24(4) : 9-12.( CHEN Jiangiao, LIANG Yuanbo, DING Liang. Numerical
analysis of axisymmetric problems by MLPG[ J|. Journal of Huazhong University of Science
and Technology ( Urban Science Edition) , 2007, 24(4) : 9-12.(in Chinese) )

PREESE ) ZRpRAE XK M. R FR3) T2 [ Y JE S A SR 484 £ Petrov-Galerkin 5[ J]. R3]
Hupidi, 2015, 34(3) ; 61-65.( CHEN Shenshen, LI Qinghua, LIU Yongsheng. Meshless natural
neighbour Petrov-Galerkin method for axisymmetric dynamic problems|J]. Journal of Vibra-
tion and Shock, 2015, 34(3): 61-65.(in Chinese) )

ZAEHE, AAIE, BAHTY. BT Newmark 14 %21 DDA ik [J]. # A J12¢ 5 TR,
2009, 28( 1) . 2778-2783. (JIANG Qinghui, ZHOU Chuangbing, QI Zufang. Discontinuous de-



944 0T Bkt 2l 2 [ ) R A AR (1

formation analysis method based on Newmark integration algorithm[ J]. Chinese Journal of

Rock Mechanics and Engineering, 2009, 28( 1) . 2778-2783.(in Chinese) )

A Reproducing Kernel Interpolation Method for
Axisymmetric Elastodynamic Problems

CHEN Shenshen, ZENG Jiawei
(School of Civil Engineering and Architecture, East China Jiaotong University,
Nanchang 330013, P.R.China)

Abstract: The reproducing kernel interpolation method ( RKIM) is a novel type of meshless
method emerging in recent years. Because the shape functions of the RKIM have point interpola-
tion property and high-order smoothness, the essential boundary conditions can be imposed di-
rectly and high computational accuracy is ensured as well. In order to solve the elastodynamic
problems for 3D axisymmetric solids more effectively, a novel numerical method based on the
RKIM was presented and discussed. Due to axial symmetry of geometry and boundary condi-
tions, only a set of discrete nodes on a cross section are required in the computation and there-
fore the preprocessing of this method is very simple. The Newmark-g algorithm was employed
for time integration. Numerical examples show that, the proposed method for solving axisym-
metric elastodynamic problems possesses the advantages of meshless methods and high accura-
cy.

Key words: elastodynamics; axisymmetric; meshless method; reproducing kernel interpolation
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