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ÅIn Japan observed since 1950s on Shinkansenhigh speed tracks ςdark spots

ÅIn France and UK since the late 1970ies

ÅMassed renaissance in Europe and other continents since the late 1990s

Not a new defect

HISTORY OF SQUATS
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ÅVerb: to squat

ÅDefinition: crouch or sit with one's knees bent 
and one's heels close to or touching one's 
buttocks or the back of one's thighs.

ÅBritish Railway employees defined the name
ÅAs if a Gnome was squatting on the rail and left a mark

ÅProof of interest of Gnomes on railways
ÅPainting by Carl Spitzweg, ca. 1848
ÅάDƴƻƳŜ ǿŀǘŎƘƛƴƎ Ǌŀƛƭǿŀȅ ǘǊŀƛƴέ

Definition of the name

SQUAT DEFECTS AND GNOMES

Cropped painting by Carl Spitzweg, 1848, public domain



ÅCharacteristics
ÅHeavily sheared rail surface

ÅCrack initiation and growth by 
ratcheting (RCF)

ÅInitiation after a few 10s of MGT

ÅSlow growth (within 100+ MGT) to 
full size

ÅStraight track and shallow curves

ÅCan result in rail break

Squat Characteristics

CHARACTERISTICS OF A SQUAT (PRE 1990)

Photos taken from: S.L. Grassie: Squats and squat-type defects in rails: the 
understanding to date. In Proceedings of the Institution of Mechanical Engineers, Part 
F: Journal of Rail and Rapid Transit, 2012, Volume 226, Issue 3, 235 ς242
Original: British Rail Research, CO Frederick



ÅIntroduction of cyclic-
preventive maintenance
ÅRemoval of damaged layer

ÅIntroduction of higher strength 
rail grades
ÅFrom R200/R220 to R260
ÅLess plastic deformation and 

damage

Solution?

SOLUTION TO THE PROBLEM


