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(a) Block 2, (b) The fictitious joint mesh  (c¢) Separation of the overlapped edges of each

pair of neighbouring sub-blocks
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Fig. 1 Block {2, subdivided into sub-blocks 4;, ---, 7;
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(a) Glued point couples P5-P, and P-Py (b) The bonding springs between glued point couples
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Fig. 2 The BBM-based DDA with bonding springs to prevent the relative

movements between adjacent sub-blocks 7; and 7,
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55T BBM 1 DDA 7E Dirichlet 5% I', 2RI rREGES | ADIRE LA 25AF  (A T BRI AS BB oL
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(a) JUfT#EEHY
(a) The geometry model
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(b) JERF = MIB R4S (A7 2 202 A EATTAT 1 212 A95)
(b) The triangular mesh ( with 2 202 elements and 1 212 nodes)
B4 51 A s T P R

Fig. 4 The cantilever beam subjected to the uniform load of intensity P along the free end
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1x104-4

stress components o, g, T

) P — % -

a0t oo
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distance from the fixed end x /m

5 WHERMAARRFGLITT A DDA B 2IMHEE 4(a) i3 R AB FAMINE S
Fig. 5 Comparison of stress distributions along top surface AB of the cantilever beam shown

in fig. 4(a) solved through DDA with different post-processing methods
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2 3 3 4
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g, == |5 cos(20) —cos(48) | - — cos(40), (23b)
P\ 2 2r
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(a) JUMTRET I AL bR 2R B (b) XF 1/4 BV R H Y JCE5H =ML MA%
(a) The geometry model and the coordinate system (b) The unstructured triangular mesh for the 1/4 model
B 6 ) 2 WIS I 1R el L AR

Fig. 6 The thin plate with a center hole under the tension along the two sides in example 2
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MLS-based a,
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stress components o, 0,, T, / MPa
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|
—_
(%
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polar angle 6 /(°)

B 7 HETARRGGHITEEREG) 2 Pyt AC 40 B8 H1 40 B A i £k 5 e i Lo 4
Fig. 7 Comparison between stress components along arc AC computed with different

post-processing procedures and analytical solutions in example 2
N HERHZET BBM (1 DDA SR X — AL, IR H 0K MLS i {H 2 pR RO 45 R A7 0
MRIZ B 6 (a) AT FIZAE BRI IC T R RO B, PRAN 5 25 PR 2R — R BRI 174 B8 { (x,y): 0
x<L,0<y<L} $1/4 HHREAE M P R 6(b) BT JCa5 1 = IE RS X

FCHEFT LT B8, 605 6 956 ASBATTHT 3 613 A5 f. B T ZEXTRRZE AB FICD 5] ALLF i
Rl R A
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u(x,y) =0, (%,7) e AB = {(x,y):x=0, $L}, (24a)

u(x,y) =0, (x,y) € CD = {(x,y); %S L,y =0} , (24b)

Forb, w, A, 535020 AN y PR OEAS o0 i AESE T BBM B9 DDA v DL B 52 T
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Table 1  The relative errors of stress components along arc AC obtained from diffenrent post-processing procedures

post-processing procedure 6(a,) /% 8(a,) /% 8(7.,) /%
average-based post-processing 2.84 6.90 3.79
MLS-based post-processing 2.40 5.66 2.25
+ >\
4 % e
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MLS-Based Postprocessing Procedure for
Discontinuous Deformation Analysis

SUN Yue', FENG Xiang-chu', XIAO Jun’, WANG Ying’
(1. School of Mathematics and Statistics, Xidian University,
Xi’an 710126, P.R.China;
2.8chool of Engineering Science, University of Chinese Academy of Sciences,
Beiging 100049, P.R.China)

Abstract: The discontinuous deformation analysis ( DDA) simulates fracture propagations by
introducing fictitious joint meshes in blocks to generate sub-blocks. In order to obtain accurate
stress distributions with this method, a stress recovery procedure was proposed based on the
moving least squares ( MLS) interpolation technique. With the MLS shape functions and their
derivatives, the stress at any point within a block can be expressed by means of nodal displace-
ments. Numerical examples were given to verify the accuracy and effectiveness of the proposed
method. Comparison of the stress results between the analytical method, the averaging postpro-
cessing method and the proposed MLS-based postprocessing procedure indicates that, the MLS-
based stress recovery procedure is of high accuracy in providing more reliable block stress dis-

tributions.

Key words: meshless method; moving least squares interpolation; stress recovery; discontinu-
ous deformation analysis; bonding block model
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