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Abstract: by establishment of Midas FEA model and combining with the characteristics of 
temperature field, the research is carried out on temperature field, it shows that temperature field of 
the plates inside and outside surface is in the time lag relationship, and thermophysical properties of 
concrete is little effect on temperature field of the concrete beam.  

Introduction 

Temperature effects[1-12] are more complex and uncertain for the cable-stayed bridge, which are 
related to natural environment, construction conditions and construction technology as well as other 
relevant factors, and temperature effects is very important for structural stress and deformation. The 
surface and internal points of the temperature are changing, which depends on the geographical 
location, structure and location of the season, solar radiation intensity, temperature changes, clouds, 
fog, rain and other weather conditions., so the temperature load in terms of its effect on the 
cable-stayed bridge is a more important influence. 

Modeling and calculation 

With the development of computing technology, structural analysis has been a great 
breakthrough. Midas FEA thermal analysis is based on the heat balance equation of energy 
conservation principle to calculate the temperature of each node and derive other thermal physical 
parameters by using the finite element method.  

 

          

Fig.1 thermal analysis Model  
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Based on Yamen Bridge (50+115+338+115+50), the structural model is built as follows: and 
the maximum size of the cross-section is 0.05m, and the elements are shown in Fig. 6. 

Due to limitations of the test conditions, the parameters of the concrete are choosed according 
to specifications, and the bulk density of concrete is 2500 kg/m3.  

 

 

Fig.2 The model of Yamen Bridge Fig.3 The unit division of Pier 

Temperature effect analysis  

Concrete beam is working under natural environmental conditions, and the factors of 
temperature field are including: external weather conditions, thermal physical properties of concrete 
and so on. 

Time transitive of temperature field 
Due to changes boundary conditions of the temperature field, concrete is a poor thermal 

conductivity of each of the plates which caused the temperature different with different time, and 
this phenomenon is time lag. According to the study showed that the air temperature and 
atmospheric temperatures of beam in accordance with the basic cosine curve. 

cosT A tω=                                                (1) 
For two-dimensional heat conduction equation, and because the width of the plate is much 

larger than the thickness of the plate under normal circumstances, then the above equation can be 
simplified to one-dimensional problem equation, then we have 
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Where: T —the temperature of beam;  
A—The amplitude of temperature; 
ω— The related parameters of temperature cycle; 
ρ —density of concrete; 

c —Specific heat of concrete； 

β —Thermal diffusivity of concrete. 

Influence of thermal physical parameters on the temperature field  

Thermal conductivity is an important physical parameter of thermal physical parameters, and 
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thermal conductivity and specific heat of concrete are mainly affected by concrete materials, 
including the type of sand and gravel aggregate, gravel and concrete aggregate amount of other 
factors. 

The thermal conductivity of the concrete is the unit temperature difference of heat per unit 
time through unit area of the concrete, and specific heat of concrete is the specific heat per unit 

mass of body heat when the temperature required for the absorption of 1℃. In most cases, due to 

the test site conditions, it is difficult to determine the thermal physical parameters of the concrete 
type of concrete used in the main beam, according to many domestic and foreign literature and 
norms are measured summed up by concrete thermal physics changes in the scope of parameters. 

Concrete thermal physical parameters is changed so that the thermal conductivity k = 1.5 

W/ m C⋅°  could be applied to the original model by calculating the results shown in Fig.4 and Fig.5 

 

 

Fig.4  the heat conduction temperature distribution of main pier    

        

                     Fig.5 temperature distribution of main beam 
The contrast in Fig.4 and Fig.5 shows little effect on the thermal conductivity of concrete 

π-beam with the change of the temperature field 
In summary, when the temperature field of concrete beam is made provision of the 

temperature gradient, and no detailed thermal properties of concrete parameters are measured. 

Conclusion 

In this paper, the temperature field of Yamen Bridge is analyzed, and the influence of  
temperature field is as follows:  
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The existence of time lag relationship in the plate temperature field is proved by theoretical 
analysis of internal and external surfaces, and period of the concrete temperature variation with 
temperature cycles are the same; thermal physics of concrete wind speed has little effect on the 
nature and type of the main beam of concrete temperature field. 
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