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An element subdivision method for singular domain integrals

based on feature partition technique

JIA Zhi-chao, WANG Fu-shun, GUO Qian-jian, YUAN Wei, WEI Zheng

(School of Mechanical Engineering, Shandong University of Technology, Zibo 255000, China)

Abstract: Aiming at the difficulty of solving the singular integrals by traditional algorithms, an adaptive

element subdivision method for singular domain integrals based on feature partition technique is presented.

The element subdivision method is based on binary-tree data structure, which is applicable to arbitrary

shape volume elements with arbitrary locations of the source point. By using the techniques of the binary-

tree subdivision scheme, construction of the projection cavities and the cavity projection algorithm, well-

shaped patches can be obtained for singular domain integrals. Numerical examples demonstrate that the

proposed method has much better accuracy and efficiency than conventional methods.
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Fig. 1 Schematic diagram of feature partition
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Fig.3 Subdivision regions of different source point locations
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Fig. 4 Projection regions of different source point locations
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Fig. 6 Subdivision of different types of volume element
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Fig. 7 Construction of the valid projection cavity

Step 2: & AT HIT. M 73 TN Bk E,
BRTTNESLL K E, B & (R Es BRI 5
JCHERGr X E A N AR G,

Step 3: BEHUE . K £, WERS E; BRimsME

AT BT i 4 L e 7 B ER AE
AT AT
4.2 FEEERZEZE

SBRAR ) A AR BL/INIE S S T T2 H 2R 1
AT BRI (4 20 3 TR I A DU = AR Al
ST R AR I B S0 R SN T BRI AR Y
T3 T X BRTAT A7 L K 3K T A S5 5 1S Tl =2 ]
AR BT RO IR S, 0 0 RN ) BTl ) 3 78
FATCALAN [ ER i pAY S 8] BT A S5 70 o i i
S DU T A LK D 0 BRAR 2 BR T A b
BRI T (Y ST 3 1 320 5 1) =R AL T e
PRETTAHAL . SR R HLAY o 307 BR 0 U 0 = B i
AL T5 PR BT AT B3 SR R R3O AR 3 T
AN e e M R T R E D e
SRR AT B A .

(b) ARBHE A BB R (o) BRI ML B 403+ S

7

(d) IR TS}

8 FEBRBEETEE
Fig. 8 Overall procedure of the radial cavity projection
algorithm
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surfaces based on a cavity projection algorithm
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for quadratic linear slender tetrahedral element
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