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SIMULATION FOR CONCRETE STRUCTURES UNDER VARIOUS
DISASTERS: MODEL DEVELOPMENT AND ENGINEERING

APPLICATION
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(1. Department of Civil Engineering, Tsinghua University, Beijing, 100084, China;
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Abstract: Engineering structures could be destroyed by disaster loads, such as earthquake, fire, blast et
al. In concrete structures, frames, shear walls and slabs are major structural elements, and therefore
accurate simulation for the nonlinear behavior of them in various disasters is the key problem for the
researches on disaster resistance of concrete structures. The Department of Civil Engineering in
Tsinghua University developed fiber beam model and multi-layer shell model for the ultimate analysis
of structures. These models could accurately simulate the nonlinear failure process of concrete structures
in earthquake, fire, blast, progressive collapse et al. And with the high efficiency of these models, they
can be used in the whole process simulation of real large-scale complicated RC structures under various
disasters. This paper presents the principles of the models and their typical applications in researches
and practices.

Keywords: disaster simulation; fiber model; multi-layer shell model; dynamic large deformation
computation; thermal-mechanical coupled computation
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