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Study on hybrid model of peridynamics and finite element method
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(School of Civil Engineering, Suzhou University of Science and Technology, Suzhou,
Jiangsu 215000, P. R. China)

Abstract: Considering the advantages of peridynamics in simulating discontinuities and low computational
cost of finite element method (FEM), a new hybrid model was established by using the hybrid modeling
method of peridynamics and finite element method. The region where cracks appear was modelled by
peridynamics theory, while the other regions were modelled by eight node isoparametric elements. The
truss element was used to connect the material points with the isoparametric nodes, and the interaction
between material points could be regarded as the truss element. Finally, the stiffness of the element was
integrated to realize the hybrid modeling of the two methods in the finite element frame system. No
artificial damping was needed in the model, which improved the calculation efficiency. In addition,
compared with the four-node hybrid model, the proposed hybrid model based on high-order (eight-node)
isoparametric element and peridynamics had higher accuracy. The validity of the method was verified by the
numerical example. The proposed model provides a new idea to solve fracture problems.
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Fig. 1 Interaction of material points
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Fig. 4 FE and PD region Fig. 5 Interactions between FE nodes and PD

nodes through trusses

iR A (12) X 19) 520D, 43 545 B 1 45 S 0T W) B sk TB] AT 5 B W BE TR B, b B
AR TA)AR EL AR P A A BTG 3 o o [ B2 5 R R I ) 5 L TS o AR T B R B e R B AT BR T i ) O A SR
R Rs B T a3l 1w S BROCHY TR & @

4 BEEDL
41 BERNBMTRY

BRI RSE R F R4 e 6 iRt L K 1 000 mm, PD ¥E [
I 4 200 mm. SRR E 100 GPa AR v =1/3. 9% ; ; - }"O
SRR 2.5 mm, 5 330 [ RSP 6 = 442, £ B JT A% | 00 . 50 |
10 mm X 10 mm M\ EES R0, A2 KM 1 050 kN/m ' ! !
149 383 A i 488, AR (6] B0 5 3 X A ) 2 6 BERLMER

KIABTRAANFSME T EER & RKKEMNBITEY; Fig. 6 Geometric model of cantilever beam
Ro HER 1 AIAG R AT Y 8h 0127 07 1 B R i OROK 1 88 5 iR



92 TR K FFHK % 14 K

gt B9 R R DR 25 5 2,19 06 SR JH DU &5 G 1R A 150 B I AR 6F R 25 O 0,67 00, SR /N &5 SR 5 B LAY R 22 h
0. 286 R A LAY B B8 LU AT 3% 80 1 27 W9 TH 0K BE e o ELAS SO 7 R NG5 TR G B R o 17 D 485 A5 TR 5 S A
AT RAT L . IR T ARSOR SR ARG B AR B 1k . b A B FE 73U, n] AR A R T 75K
T AR B GEh S AR

F1 BRRKEABIHHEER

Table 1 Calculation results of maximum horizontal displacement
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