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In the last decades, the bicycle participates more and more as a means of urban transport. 

However, there is not much information that provides methodologies and instruments that allow 

obtaining details about the effects of the infrastructure and the environment on the speed that a 

cyclist can acquire on a road, or that allows estimating their behavior under these variables. 

 

This research work exposes the development of a phenomenologically based semi-physical 

model (MSBF), to determine the average speed of a cyclist who circulates in mixed traffic 

conditions and under the influence of the present conditions of the road and the environment.  

 

Based on the knowledge of the speed developed by a cyclist, it would be possible to determine 

the time invested to make a certain trip and thus compare with other modes of transport. In 

considering phenomenology, an analogy was raised that treats traffic as a fluid flowing through 

a pipe. This analogy made it possible to formulate the basic and extended structure of the model 

that is presented. 

 

In order to obtain the average speed of the cyclist on the road, an analogy will be used that 

considers mixed traffic as a flow in two phases that circulates through a pipe. One of the phases 

represents the cyclist and the other, the other modes of transport. The interactions between 

cyclists and motor vehicles will be evaluated as load losses due to resistive forces that oppose 

the movement of the cyclist. The road, emulated by the pipeline, will consider changes in the 

diameter of the conduit, that is: narrowing and widening the lane widths to evaluate speed 

changes in the cyclist flow. In the same way, changes in the conduction material are proposed 

to evaluate the effect of the presence of parking or accesses in different sections of the road. 

Finally, at the ends of the pipe, valves will be arranged to represent the effect introduced by the 

intersections in the section of analysis.  

 

This model proposal needs, for its use in simulation activities, the corresponding validation and 

corresponding consideration of the calibration factors. The model can be applied to other 

vehicles by adjusting the appropriate calibration coefficients These aspects are left raised as a 

future activity to be carried out in this research work. 

 


