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4. CONCLUSIONS

This paper reports on the feasibility study on the use of measured vibration of in-situ concrete sleeper 
in detecting the damage of underlying ballast. The numerical case study results are very encouraging 
showing that the vibration data of the in-situ sleeper does contain information about the ballast that is 
directly under the sleeper. In other words, it is possible to identify ballast damage through impact hammer 
test of the in-situ sleeper. However, many difficulties must be overcome before this approach can be 
applied in a real situation. First of all, the vibration measurement of sleepers at the undamaged state of the 
system is usually unavailable. The permanent way inspector can only measure the dynamic responses of 
sleepers on possibly damaged ballast on site. Note that this is a common problem in Structural Health 
Monitoring (SHM), and a possible solution is to develop a model (analytical or numerical) to represent 
the undamaged state of the rail-sleeper-ballast system. 
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