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	When driving over bumps, the human body can be considered as behaving like a spring mass system. The forces sustained by the body can therefore be amplified, causing serious back injuries depending on the road roughness amplitude and frequency. Several studies have been performed to evaluate the loads a human body undergoes in a car. Here, we want to assess the way road roughness translates into forces in the biker’s body and to optimize the bike design to improve comfort. To that effect we will use a simple discrete of a bike and a biker developed in an earlier bachelor’s project.
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	The basic questions we want to answer in this preliminary investigation are:

1. Is it possible to describe the dynamics of a bike+biker system with simple lumped masses, springs and dampers?

2. Assuming the simple model is reliable, what is the influence of design parameters such as tire and saddle stiffness/damping on the dynamic amplification of loads inside the bikers body.



	Uitwerking en eisen


	The investigation should be conducted as follows:

1. Verify that the dynamic properties of the bike are as measured in the previous project

2. Using a shaker and accelerometers identify the spring and masses of a simple human body model.

3. Correct the model developed before using the new measurements.

4. Measure accelerations of bike and biker while riding on a rough (using the data acquisition system available in the lab).

5. Evaluate how well the model predicts the measured accelerations. Fit the model parameters of the human body if necessary.

6. Evaluate, using the model, the dynamic amplification factor between the road profile and the lower back of the rider for frequencies between 2 and 25 Hz. Investigate the effect of tire and saddle stiffness/damping on this amplification factor.



	Opmerkingen 
	Support will be provided by the Engineering Mechanics and Transport Engineering groups. The candidates must have an interest in experimental testing and dynamical modeling.
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