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Subject
Squats, a type of rail rolling contact fatigue, lead to larger 
dynamic forces and shorter service lives of tracks and rolling 
stocks. The feasible remedies today increase maintenance cost 
and disturb railway service greatly. So more economic counter 
measures to squats based on fully understanding their root 
causes are necessary.

Goal
Identify the most important factors relative to squats initiation 
and growth. Propose possible counter measures to squats. 

Expected Results
Identify 2-4 most important factors relative to squats initiation 
and growth. Propose some feasible economic measures to 
control the identified factors. 
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Subject: Root Causes of Squats and Counter measures 
Squat, a type of rail rolling contact fatigue (RCF) that tends to occur randomly in the running band of 
tangent track and shallow curves, is not essentially associated with any metallurgical fault. It can 
cause larger dynamic forces and shorter service lives of tracks and rolling stocks. If no remedy is  
offered in time, a squat might be a dangerous defect as multiple transverse rail fractures may occur, 
which can lead to catastrophic accidents. Nowadays, for squats the feasible remedies are grinding and 
welding, but they increase maintenance cost and disturb normal railway service greatly. So more  
economic counter measures to squats based on fully understanding their root causes are necessary.  

Goals  
Identify the most important factors that determine the occurrences of squats. Propose possible 
counter measures to delay and even prevent the occurrences of squats.  

Research Question 
Which factors determine the initiation of squats? What are the most important factors for squats 
growth? How to reduce the occurrences of squats effectively?  

Strategy  
Firstly, a correlation analysis over more than 300 locations is employed to identify the important  
characteristics of squats. Secondly, based on the conclusions from correlation analysis, a finite  
element (FE) model is created to make parameter variation analyses. With the FE model, dynamic  
wheel-rail contact states, which determine the occurrence of RCF directly, and the dynamic response 
of the system to surface defects can be investigated. Finally, guided by results from correlation  
analysis and FE analysis, monitoring tests at about 30 locations selected in the Dutch railway network 
are in progress, which can provide inputs for simulations and validate predictions.  

Expected Results 
Identify 2-4 most important factors relative to initiation and growth of squats. Propose some feasible 
economic measures to control the identified factors related to squats.  
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