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include '../common/implicit'

dimension s(ndeg,longsm),iti(longtm,itiem),
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Multiscale Finite Element Modeling and its Application in

Structural Analysis
LU Xin-zheng, LIN Xu-chuan, YE Lie-ping

(a. Department of Civil Engineering; b. Key Laboratory of Structural Engineering and Vibration of China Education Ministry,
Tsinghua University, Beijing 100084, China)

Abstract: A methodology of connecting microscopic finite element model to macro model is proposed,
which is important to carry out multiscale finite element analysis (FEA) of stuctures. Both the theory and the
verifying example show that the methodology meets the deformation compatibility well at the interface
between different-scale models. Based on the methodology, a precise microscopic finite element model is
implanted into a macro frame structure model to form a multiscale model. In the end, a further example of
application is given.

Key words: multiscale calculation; interface connection; finite element; engineering application;

elasto-plastic time history analysis
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Nonlinear Analysis of the Behavior of H-Steel Columns with Different

Constraints in Fire

WANG Xin-tang', ZHENG Xiao-yao', DING Yong', WANG Xue-jiao®, XIANG Zhi-hai’
(1.Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China;
2. Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Abstract: As steel structures play more and more important roles in the constructional engineering, the fire
safety problem turned to be an inevitable and significant subject. Thus, it was especially important to carry
out the research on the failure mechanism of steel structures in fire. Based upon the assumption that the
varying temperature field on the steel component is described in 1ISO834 temperature curves, and considering
the interaction of radiation and convection in fire, the finite element method was used to simulate the
temperature field of H-steel column. Then, based on the temperature field, and considering the influence of
material nonlinearity and geometric nonlinearity on the thermal response of steel component, the
thermal-stress analysis of compressive steel column under the different constraints was carried out. The
thermal response of steel components are discussed, including the model of failure, the stresses and
displacements of the component with the constraints that the both ends are hinged , and one end hinged and
the other restrained axially, respectively. The results show that the enhancement of axial constraint contrarily
brings down the ultimate bearing capacity and the critical temperature of the steel column in fire to a certain
extent.

Key words: nonlinear analysis; different constraint; H-steel column; behavior in fire



