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Abstract 

It is necessary to study the bearing capacity of buildings under high temperature and after 
high temperature with the use of reinforced concrete structures and the sudden increase of 
fire accident in residential malls in recent years. This paper summarizes the research results 
of shear ultimate bearing capacity of RC beams and residual shear bearing capacity after 
high temperature at home and abroad. The problems existing in the research of high 
temperature shear resistance of reinforced concrete beams are analyzed. 
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1. Introduction 

The reinforced concrete structure must be capable of bearing all kinds of loads that may occur during 

its service life, including external loads such as static, dynamic and fire. In particular, with the 

development of urbanization, the number of floors of modern buildings is higher and higher, the span 

is larger and the function is more and more complex, which brings great difficulties to the prevention 

and treatment of building fires. Therefore, it is necessary to consider how to improve the anti-fire 

ability of buildings in the design of building structures. 

2. Beam Section Temperature Field 

The research shows that the temperature of fire field and the surface temperature of component are 

the important factors of the heat transfer coefficient of component material surface. Therefore, the 

component temperature field under fire is nonlinear. The standard fire heating curve adopted by the 

international organization for standardization (ISO) can meet the heating curve of most fires, which 

is adopted by most countries. 

The standard heating curve can be calculated according to formula (1) : 

)18lg(3450  tTT  

Among them:  

T -Temperature at time t,℃; 

 0T -The temperature in the furnace before heating℃; 

t -Time,min  

According to the area of fire area, type and quantity of combustible material, ventilation condition, 
etc., the burning time can be calculated and the fire temperature can be calculated. The fire 

temperature can also be judged according to the residual combustion at the fire site. After calculating 

the fire temperature, the surface temperature and section temperature field of the components can be 

calculated according to the heat conduction theory. 
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3. Concrete Thermal Inertia 

In the case of fire, the surface temperature of the structure increases rapidly, and the heat is transferred 
to the interior of the structure through the heat conduction of the material. Due to the non-uniformity 

of the reinforced concrete material and the thermal inertia of the concrete, the section temperature of 

the specimen under fire presents non-linear distribution along the height and width. The experimental 

results show that increasing the concrete cover thickness can effectively improve the fire resistance 

of reinforced concrete beams. However, generally the flexural members of reinforced concrete 

structures are always in the cracking state under the use of load, and the excessive increase of the 

thickness of the tensile reinforced concrete protective layer can only improve its fire resistance [1]. 

Among them, the high strength concrete under the environment of the shear bearing capacity is higher 
than that of ordinary concrete, but because of its material density factors, under the environment of 

high temperature burst temperature lower than that of ordinary concrete, concrete material lack of 

outsourcing concrete protection, make steel high temperature bearing capacity, calculation and test 

in literature[2], that after the high temperature high performance concrete deep beam shear bearing 

capacity calculation formula can be used under normal temperature, temperature of material 

mechanics parameters is only considered the reduction is feasible. 

In addition, because of the different thickness of concrete cover, component bearing capacity 
calculation, the position of the steel bar on the stress of section is different, protective layer thickness, 

the smaller the section on the outside of the greater the resistance moment, therefore, directly affect 

the bearing capacity of components under normal temperature, resistance to high temperature load 

capacity is also produces certain differences. In recent years, the effect of concrete cover thickness 

on the high-temperature bearing capacity of beams has not been studied qualitatively or quantitatively. 

High temperature shear reinforced concrete beam under the current study, rarely adapt the actual 
stress distribution for experimental study of the ultimate bearing capacity under high temperature, the 

shear mechanism of reinforced concrete beam and the imperfect, temperature, shear ultimate bearing 

capacity is generally larger than the calculated value lead to forecast experiment phenomenon and 

bearing capacity forecasting difficult to achieve. 

4. Theoretical Research and Calculation 

In terms of theoretical research and calculation analysis of the fire behavior of reinforced concrete 

beams, domestic and foreign scholars have made some progress, but the research results are mostly 
qualitative analysis results, and the compiled program is mostly used to calculate the fire resistance 

limit of beams under individual working conditions, and only for ordinary concrete beams. For this 

reason, WuBo developed a calculation program for the fire resistance limit of reinforced concrete 

beam, which approximately considered the burst effect of high strength concrete, and verified the 

effectiveness of the program by using the test results of other scholars. Based on a large number of 

numerical calculations, the influence law of the main parameters on the fire resistance limit of 

ordinary/high-strength concrete simply supported beam is investigated. 

In the analysis process, the following basic assumptions are made: 1) temperature field analysis is 
independent of internal force and deformation analysis of components; 2) ignoring  the thermal 

resistance between the steel surface and the concrete, the steel temperature directly adopts the 

concrete temperature there; 3) the temperature field remains unchanged along the beam length 

direction, the internal temperature field of components is two-dimensional [3]. 

Miao Jijun, in the research of different crack width of reinforced concrete beam is adopted in the 

influence of fire resistance high temperature damage and the method of coupling research fire 
experiment research and numerical analysis of reinforced concrete beam are considered in the 

numerical simulation of the hypothesis are: 1) once the structural concrete cracking, heat invasion, 

and affect the temperature distribution in the near, and along the axis is no longer equivalent; 2) 

homogeneity and uniformity in all directions of heat conduction of concrete; 3) the boundary without 

thermal load is treated as complete adiabatic; 4) the crack development depth and width of the 
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specimen are proportional to the fire time. ANSYS finite element analysis software was used for 

analysis, of which SOLID70 was used for concrete and LINK33 was used for steel reinforcement [4]. 

The following conclusions are obtained: 

1)The initial damage has a great impact on the section temperature. With the increase of the damage 

index maxu
, the rise speed of the section temperature is accelerated. 

2)The larger the damage index is, the shorter the fire resistance is, and the shorter the time needed to 

reach the bearing capacity is. 

3)For the non-damaged section, its isotherm is a smooth U shape; for the damaged section, the shape 
of the temperature distribution cloud map is irregular, and the isotherm is no longer a smooth U shape. 

4) Due to the use damage, the temperature curve along the span direction fluctuates at the same section 

height, especially at the crack. In the same section, temperature platform appears in the temperature 
curve along the height direction, and the wider the crack and the longer the platform, resulting in 

significant degradation of the high-temperature bearing capacity of the section. 

5) The calculation accuracy of high-temperature bearing capacity of reinforced concrete beams with 

crack width taken into account is significantly higher than that without crack.References 
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