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Abstract. Research on the mechanical properties of concrete-filled steel tube composite frames at high 

temperatures is one of the current hot issues. In this paper, the finite element simulation software is used to 

analyze the concrete-filled steel tube composite frame, introduce the failure mode of the concrete-filled steel 

tube composite frame under high temperature, and deeply study the simulation results of the single-story 

mechanical performance. The single-span concrete-filled steel tube composite frame structure based on the 

analysis of the concrete-filled steel tube bearing capacity, including the role of each beam and column in 

different temperature fields, structural fields and coupling fields, as well as the role in the entire section. As 

the temperature increases and decreases, its mechanical properties will change significantly under the action 

of concentrated loads. The bearing capacity of the composite frame at high temperature is somewhat lower 

than that at room temperature. The research results can provide a reference for the reinforcement and repair 

of the steel tube concrete composite frame under high temperature. 

1 Introduction 

Steel tube concrete composite frame is widely used in 

contemporary architecture[1]. At the same time, with the 

increase in building types, new building materials and 

technologies have emerged, thus accelerating the 

development of modern architecture. However, with the 

frequent occurrence of fires, the fire resistance of the 

concrete-filled steel tube composite frame is poor. 

Experts [2-4] also realized the importance of 

concrete-filled steel tube composite frames in the study 

of fire resistance. Therefore, they invested a lot of time 

and money in the research of concrete-filled steel tube 

composite frames. The framework has been researched 

[5-8]. At present, there are few studies on the bearing 

capacity of concrete-filled steel tube composite frames 

under high temperature. The failure mode, structural field 

and coupling field of the composite frame structure under 

high temperature, the changes in the mechanical 

properties of beams and columns under high temperature, 

and the comparative analysis of the bearing capacity of 

the CFST composite frame under full span are introduced. 

The cross-section fire state has reference value for the 

further study of the concrete-filled steel tube composite 

frame under high temperature. 

 

 

2 Failure mode of concrete filled steel 
tubular composite frame 

2.1. Failure mode 

The bearing capacity of concrete-filled steel tubular 

composite frame structure is better at room temperature, 

and can resist various external loads. However, under 

high temperature, the material is affected by temperature, 

and the overall resistance to external load is weakened. 

Under the coupling field, the composite frame under 

external load continuously forms plastic hinge until the 

structure forms mechanism and damages. 

2.2.Temperature rise curve 

The most widely used in my country is the ISO834 

standard heating curve developed by the International 

Standards Organization, as shown in the following 

formula: 

 

1)+345lg(8t=T-T 0         （1）  

 
Where:  

T -Corresponds totThe average indoor air 

temperature at all times; 

0T ——Take 20℃; 

t -Time of exposure to fire. 
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The standard temperature rise curve is used to study 

the bearing capacity effect at high temperature. 

3 Numerical calculation of bearing 
capacity of CFST composite frame 
under high temperature 

3.1.Model conditions 

Conditions: The single-story single-span concrete-filled 

steel tube composite frame structure has a length of 6m 

and a height of 4m. The thermal-mechanical coupling 

analysis of the composite frame is carried out, and the 

flexural deformation performance of the concrete-filled 

steel tube composite frame is obtained. 

 

Figure 1. Computational model of combined framework 

3.2.Model analysis 

Through numerical simulation analysis, the temperature 

curve diagram of the combined frame under different fire 

time is obtained. 

 

 
（a）300s                                     （b）600s 

 
（c）6000s                      （d）7200s 

Figure 2. Temperature distribution diagram of the outer concrete of the concrete-filled steel tube composite frame under working 

condition a different fire time 

 

With the temperature rising, the bearing capacity of 

composite frame decreases with the temperature rising, 

and the mechanical properties change obviously at the 

concentrated load. The failure load and ultimate bending 

moment of the composite frame under high temperature 

are reduced to a certain extent compared with that under 

normal temperature, and the redistribution is more 

obvious at the key joint points, and finally the 

mechanism is formed and damaged,The load-bearing 

capacity of the second case is smaller than that of the 

first case, which indicates that the bearing capacity of the 

two-story and two-span CFST composite frame is better 

under full section fire. 

4 conclusion 

This paper analyzes the finite element simulation results 

of the mechanical properties of the single-story 

single-span composite frame under high temperature. 
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(1) This paper analyzes the failure mode of the 

bearing capacity of the concrete-filled steel tube 

composite frame structure under high temperature, and 

draws the conclusion that the mechanical properties of 

the concrete-filled steel tube composite frame change 

greatly under high temperature. 

(2) Numerical simulation of the mechanical 

properties of the concrete-filled steel tube composite 

frame under high temperature. With the increase of 

temperature, the failure load, ultimate bending moment 

and mechanical properties of the single-story and 

single-span concrete-filled steel tube composite frame 

have undergone major changes. 
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