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AN OPTIMIZATION METHOD OF ANALYZING NONLINEAR BEHAVIOR
OF REINFORCED CONCRETE STRUCTURES AND ITS APPLICATION

BI Ji-hong"?, GUAN Jian',Wang Jian®*,LU Peng'
(1. Department of Civil Engineering, Tianjin University, Tianjin 300072, China;
2. Key Laboratory of Coast Civil Structure Safety of Ministry of Education, Tianjin University, Tianjin 300072, China;
3. School of Civil Engineering, Tianjin Chengjian University, Tianjin 300384, China ;
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Abstract: It is difficult for the traditional integral model for reinforced concrete structures to simulate the
effects of steel, which leads to the calculation results untrustworthy. When defining constitutive relationship,
considering the effect of steel bars to limit the crack development can ensure accuracy of the integral model. Both
separate model and integral model are established. Concerning about concrete strength and particle size, the
nonlinear constitutive relation was accurately defined, especially the power transmission capacity of the concrete
crack. Experimental results are used to verify the effectiveness of the optimized method. The results are also
compared with the calculation of the separate model. Many aspects, such as cracking strength, crack development
process, displacement, ultimate strength etc., are concerned. Both of the two numerical methods can simulate the
experiment well, and the optimized one is much faster. Finally, the optimized method is used to analysis the
process of crack developing of a reinforced concrete column under earthquake.

Key words: reinforced concrete; nonlinear behavior; integral model; reinforcement ratio; crack; optimization

calculation; test simulation
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NUMERICAL ANALYSIS OF CONSTRUCTION PROCESS OF
LARGE-SPAN HALF STEEL PLATE REINFORCED CONCRETE
STRUCTURES

DIAO Meng-zhu , L1 Yi, Yan Wei-ming , CHENG Xiao-wei, LI De-yue

(Beijing Key Laboratory of Earthquake Engineering and Structural Retrofit, Beijing University of Technology, Beijing 100124)

Abstract: During the construction process of the half steel plate reinforced concrete (HSC) structures, the
structural gravity and construction loads are bore by the steel plates in the roof which are temporarily used as
templates and braces. After concrete harden, the concrete, steel plates and reinforcing steel will perform the
combined action to collaboratively resist the external load. In this paper, the deactivation element and trace
element techniques are applied to simulate the construction process of the HSC structures. Firstly, a numerical
model of large-span HSC beam is developed to simulate experiment on a typical beam specimen. The
effectiveness of the numerical model is confirmed and the bond slip between concrete and steel plates is
investigated via the simulation. Then, the deactivation element and trace element techniques are used based on the
numerical model to study the mechanical properties of the one-time forming and the multi-step forming HSC
beam specimens. The results show that the final bearing capacity and deformation of the specimen considering the
construction process reduces lightly and increases respectively. Finally, the roof system is simulated to study its
stress state and deformation after construction process, providing a reference for the design of such roof
structures.

Key words: half steel plate reinforced concrete; numerical simulation; construction process; deactivation

element technique; trace element technique
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