
Accepted Manuscript

Exact and efficient isogeometric reanalysis of accurate shape and
boundary modifications

Chensen Ding, Xiangyang Cui, Guanxin Huang, Guangyao Li, Kumar
K. Tamma

PII: S0045-7825(17)30197-4
DOI: http://dx.doi.org/10.1016/j.cma.2017.02.004
Reference: CMA 11331

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

Received date: 29 January 2017
Accepted date: 2 February 2017

Please cite this article as: C. Ding, X. Cui, G. Huang, G. Li, K.K. Tamma, Exact and efficient
isogeometric reanalysis of accurate shape and boundary modifications, Comput. Methods
Appl. Mech. Engrg. (2017), http://dx.doi.org/10.1016/j.cma.2017.02.004

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.2017.02.004


* Corresponding author: X. Y. Cui. Tel: +86-073188821717. E-mail: cuixy@hnu.edu.cn 

Exact and efficient isogeometric reanalysis of accurate shape 

and boundary modifications 

Chensen Ding 1, 2, 3, Xiangyang Cui 1, 2*, Guanxin Huang 1, 2, Guangyao Li 1, 2 ，Kumar. K. Tamma 3 

1 State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, 

Changsha 410082, P. R. China 

2 Collaborative Innovation Center of Intelligent New Energy Vehicle, Shanghai 200092, P. R. China 

3 Department of Mechanical Engineering, University of Minnesota-Twin Cities, Minneapolis, MN 

55455, United States 

Abstract 

In the traditional design-through-analysis pipeline, geometric models and 

modifications are approximately represented and transformed with computational 

models. Besides, after each modification, the latest design often needs to be 

completely analyzed again leading to reanalysis. These procedures produce many 

errors and are extremely time-consuming. Therefore, in this paper, we propose a novel, 

and an exact and efficient isogeometric reanalysis methodology of accurate shape and 

boundary modifications that improves the totality of integration of design and analysis 

greatly. Geometric models and shape modifications are exactly represented and 

transformed. And, the corresponding computational models will change 

simultaneously when the geometric models are modified; thereby, reducing error and 

time in model representation and transformation. Furthermore, we extend and propose 

the isogeometric based exact reanalysis method termed Indirect Factorization 

Updating (IFU) with the combination of isogeometric based reanalysis. The method 

can efficiently obtain the exact solution of the modified structure, without solving the 

complete set of modified equations of the new structure. It is also applicable to all 

techniques for representing the CAD geometry model and complex problems. Several 

examples illustrate and verify the accuracy and efficiency of this proposed method; 

and furthermore, the larger the scale of the problem, the more advantageous the end 

result will be.  
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