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Fig. 1 Model of semi-infinite body subjected

to laser heat source in its left side
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Fig. 5 Finite element model of two dimensional biological tissues
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Finite element analysis on transversal frame-effect of

prestressed concrete box-girder bridge

ZHONG Xin-gu, SHU Xiao-juan®, ZHANG Hao-yu
(Department of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: The problem of longitudinal cracking for the top slab of prestressed concrete box-girder bridge
is studied by finite element method. Taking the rotational displacement at the corner of top slab and web
as the basic unknown quantity,and based on the longitudinal one-dimension element of box-girder, the
element stiffness matrix and corresponding equivalent nodal forces for the analysis of transversal frame-
effect of box-girder were developed on the basis of minimum potential energy principle. The comparative
calculation indicates that the results of the finite element method are in good accordance with those of
theoretical analysis. Analysis of an practical bridge indicates that a relatively conservative result at the
corner can be obtained by the method proposed in Chinese current bridge design code, while for that at
the middle of the top slab,the result is relatively unsafe. Hence the top slab might crack longitudinally
with the inadequacy consideration of the transversal {rame-effect. The method proposed in this paper is
conceptually simple and calculates fast,which can make up the inadequacy of current business software.

Hence it is valuable for reference and extension in engineering design.

Key words: concrete box-girder; transverse {raming;finite element
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Numerical analysis for non-Fourier thermal behavior of biological tissue
by time discontinuous Galerkin finite element method

GUO Pan', WU Wen-hua"', WU Zhi-gang®
(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Department of Engineering Mechanics,
Faculty of Vehicle Engineering and Mechanics,Dalian University of Technology,Dalian 116024 ,China;
2. School of Aeronautics and Astronautics, Faculty of Vehicle Engineering and Mechanics,

Dalian University of Technology,Dalian 116024 , China)

Abstract: Non-Fourier theory needs to be taken into account for the reason of time delay behavior existing
between heat flux vector and temperature gradient. Biological tissue behaves the strong non-Fourier af-
fection and possess the large time relax parameter when bearing the laser, microwave, burn,injury etc.
The present paper performs the research work,focused on the the high gradient in spatial domain ,seiz-
ing the discontinuous of wave front and the spurious numerical oscillations of the general traditional
method, for non-Fourier thermal behavior of biological tissue by using time discontinuous Galerkin finite
element method (DGFEM). Simulation of non-Fourier heat conduction under different impulse thermal
sources is carried out. Observing the simulated results,it is indicated that the DGFEM is effective and ac-
curate for the simulation of temperature field and heat conduction,non-Fourier effect is necessary when
considering the tissue heat conduction and heat damage problems with impulse thermal sources. Special

attention should be paid for thermal behavior of biological tissue.

Key words:non-Fourier effect; discontinuous Galerkin finite element method in time domain; laser heat

source;impulse damage;Biological tissue





