
Accepted Manuscript

A multiscale finite element method with embedded strong
discontinuity model for the simulation of cohesive cracks in solids

Mengkai Lu, Hongwu Zhang, Yonggang Zheng, Liang Zhang

PII: S0045-7825(16)31113-6
DOI: http://dx.doi.org/10.1016/j.cma.2016.09.006
Reference: CMA 11118

To appear in: Comput. Methods Appl. Mech. Engrg.

Received date: 30 January 2016
Revised date: 5 September 2016
Accepted date: 7 September 2016

Please cite this article as: M. Lu, H. Zhang, Y. Zheng, L. Zhang, A multiscale finite element
method with embedded strong discontinuity model for the simulation of cohesive cracks in
solids, Comput. Methods Appl. Mech. Engrg. (2016),
http://dx.doi.org/10.1016/j.cma.2016.09.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.cma.2016.09.006


 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

 

1 

 

A multiscale finite element method with embedded strong 

discontinuity model for the simulation of cohesive cracks in solids 

 

Mengkai Lua, Hongwu Zhanga, Yonggang Zhenga, Liang Zhanga,b 

a State Key Laboratory of Structural Analysis for Industrial Equipment, Department of 

Engineering Mechanics, Faculty of Vehicle Engineering and Mechanics, Dalian 

University of Technology, Dalian 116023, P. R. China. 

b Department of Engineering Mechanics, College of Aerospace Engineering, 

Chongqing University, Chongqing 400030, P. R. China. 

 

ABSTRACT:  

A multiscale finite element method with the embedded strong discontinuity model is 

proposed to simulate the cohesive cracks in solids. In the proposed method, the 

kinematic descriptions of the strong discontinuity and space discretization are 

considered based on the fine-scale with the strong discontinuity approach. Then in 

order to correctly and conveniently deliver the discontinuous information between the 

coarse-scale and fine-scale, an enhanced coarse element strategy is proposed to 

construct the multiscale base functions that can well capture the discontinuous 

characteristics and preserve an adequate accuracy for the unit cells exhibiting a strong 

discontinuity. The main idea is that the coarse nodes of the enhanced coarse element 

can be dynamically added according to the identification of the intersection between 
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