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What happened?



???







Analysis

ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢĶŅĔĕŀĚĮƤĠľŅ



Protocols

Failure Analysis

Classification

ĔĶŃĭĺĬĔŅĶĽĶƟŅĚģŅĬĕƟŀĴŌĸėĺŅĴŏĽňĵľŅĵŐĸŃ
ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĶŅĚ

Data Analysis

Data Collection



ĶŅĵĚŅĬĔŅĶĨĶĺěĽŀĭėĺŅĴŏĽňĵľŅĵĕŀĚĶŅĚĶĩœĲĽŅĵȮCoast Main Line ĮĶŃŏĪĻŀńĚĔķļ

Rail Accident Report November 2014 ,Rail Accident Investigation Branch, Department for Transport, England.

Rail Accident Investigation Branch



Rail breaks on Network Rail infrastructure 1998 to 2013

Ladbroke Grove rail crash 5 Oct. 1999

31 people killed and 417 injured

New Rails Installed

RAIB

Rail Accident Investigation Branch



ŀńĨĶŅĔŅĶĽŉĔľĶŀĕŀĚĶŅĚĶĩœĲĪňŗĴňĕĬŅħĶńĻĴňőėƟĚĪňŗŐĨĔĨƞŅĚĔńĬ
ėƞŅŒĝƟěƞŅĵĨƞŀĮƖŒĬĔŅĶĞƞŀĴĭŜŅĶŋĚĶŅĚȮ01ȮMGT ĪňŗĴňĔŅĶŒĝƟĽŅĶľĸƞŀĸŊŗĬ

ŐĸŃœĴƞŒĝƟĽŅĶľĸƞŀĸŊŗĬŒĬĶŅĚĪňŗĴňĶńĻĴňőėƟĚŐĨĔĨƞŅĚĔńĬ
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VenkataramiReddy, Gopinath Chattopadhyay, Per-Olof Larsson-Krikand Doug J.,Hargreavesa, Modelling and analysis of rail maintenance cost, 

Int. J. Production Economics 105 (2007) 475ů482



Dipped joint Problem



At/180.Ȯhrson/2ȮSeptember0./0Ȯa memberof thepubliccontactedNetwork Railtoreportexcessivenoisewhentrainswerewere
passingovera sectionof tracknearCorbyGlen*Ȯabout6Ȯmiles&/1Ȯkm'Ȯsouthof Grantham. The driverof train/B62*Ȯthe/08.6ȮhrsKingsCrossto
Newarkservice*Ȯexaminedthelinewhiletravellingatslowspeedand reporteda űslightdipŲȮinthetrack. The linewasclosedtotrafficat/28..Ȯhrs
aftermaintenanceworkershadarrivedand foundthata railhadbrokenleavinga /3Ȯmm gapbetweenadjacentsectionsof rail&figure0). The line
reopenedat/48/5Ȯhrsonthesamedayaftera temporary
repairhadbeenimplemented,

Specific incidents
ĶŅĵĚŅĬĔŅĶĨĶĺěĽŀĭėĺŅĴŏĽňĵľŅĵĕŀĚĶŅĚĶĩœĲĽŅĵȮCoast Main Line ĮĶŃŏĪĻŀńĚĔķļ
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ĶŅĵĚŅĬĔŅĶĨĶĺěĽŀĭėĺŅĴŏĽňĵľŅĵĕŀĚĶŅĚĶĩœĲĽŅĵȮEast Coast Main Line ĮĶŃŏĪĻŀńĚĔķļ
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ĶŅĵĚŅĬĔŅĶĨĶĺěĽŀĭėĺŅĴŏĽňĵľŅĵĕŀĚĶŅĚĶĩœĲĽŅĵȮCoast Main Line ĮĶŃŏĪĻŀńĚĔķļ

Crack Origin
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TechnicalInvestigationReportonTrainDerailmentIncidentatHungHomStationonMTR  EastRailLine*ȮElectricaland MechanicalServices DepartmentHeadquarters*ȮHongkong0.0.,
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őėĶĚĽĶƟŅĚĴľŅĳŅėŐĸŃőėĶĚĽĶƟŅĚěŋĸĳŅė
ĶŅĚĶĩœĲĪňŗŏĔŇħėĺŅĴŏĽňĵľŅĵ
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ŏĬŊŘŀŏĝŊŗŀĴHAZ őĸľŃıŊŘĬ

Crack

Crack

mm.

ĔŅĶĨĶĺěĽŀĭėĺŅĴŐĕŖĚħƟĺĵŏĪėĬŇėœĴőėĶĺŇėŏĔŀĶƢĔŅĶĺŇŏėĶŅŃľƢĪħĽŀĭėĺŅĴŏĽňĵľŅĵĕŀĚĶŅĚĶĩœĲĪňŗıĭŒĬĮĶŃŏĪĻœĪĵ



őĸľŃĺŇĪĵŅŐĸŃėŋĦĳŅıĔŅĶŏĝŊŗŀĴĞƞŀĴĶŅĚ
ŀŅěŏĮƦĬĮƤĠľŅŒľƟŏĔŇħĔŅĶŐĨĔľńĔĕŀĚĶŅĚĶĩœĲ



ĔŅĶĽŜŅĶĺěėĺŅĴŏĽňĵľŅĵȮĭĶŇŏĺĦĽĩŅĬňĶĩœĲŐĴƞĨŅĬĬƟŀĵ





ĽŅŏľĨŋėĺŅĴŏĽňĵľŅĵĕŀĚĶŅĚ

ĶŅĚ ėŋĦĳŅıĕŀĚĪŅĚĶĩœĲ

ėŋĦĳŅı, ĕƟŀĭĔıĶƞŀĚ

ĽŇŗĚŐĺħĸƟŀĴ, ıŊŘĬĪňŗ

ĔŅĶĮĶŃĔŀĭŐĸŃĨŇħĨńŘĚ

ĔŅĶĞƞŀĴĭŜŅĶŋĚ

ėĺŅĴĸŅħĝńĬ, ėĺŅĴőėƟĚ

ĬŘŜŅĪƞĺĴ, ĔŅĶĔńħĔĶƞŀĬ

ĽĩŅĬňĶĩœĲ

œĴƟľĴŀĬ, ŀŋĮĔĶĦƢěńĭĵŉħ

ľŇĬőĶĵĪŅĚ

ģŅĬĶŅĔĔŅĶŏĽŊŗŀĴĽĳŅı
ěŅĔĔŅĶŒĝƟĚŅĬ



ĭńĬĪŉĔĕƟŀĴŌĸėĺŅĴŏĽňĵľŅĵ

ŐĭƞĚĶŃħńĭėĺŅĴĶŋĬŐĶĚ

ĭńĬĪŉĔĕƟŀĴŌĸ/ĶŅĵĚŅĬ

ÅĨĶĺěĽŀĭėŋĦĳŅıĪŅĚőħĵ
ĸŃŏŀňĵħ: ĶŃĵŃŏĔěȮĨĶĺěĽŀĭ
ėŋĦĳŅıĪŅĚ

ÅĨĶĺěĽŀĭőħĵœĴƞĪŜŅĸŅĵNDT
ÅĨĶĺěĽŀĭįŇĺŐĨĔ
ÅĨĶĺěĽŀĭĪŅĚőĸľŃĺŇĪĵŅ
ÅĽĶƟŅĚŐĭĭěŜŅĸŀĚėŀĴıŇĺŏĨŀĶƢ

ÅėĺŅĴĶŋĬŐĶĚĨŗŜŅȮ(ĽŅĴŅĶĩĶŀĔŅĶĞƞŀĴĭŜŅĶŋĚœħƟ'
ÅėĺŅĴĶŋĬŐĶĚĮŅĬĔĸŅĚȮ(ėĺĶĶňĭĞƞŀĴĭŜŅĶŋĚ: ŏĔŇħĔŅĶĽŉĔľĶŀĽŌĚ,
ĴňĔŅĶŏĽňĵĶŌĮĕŀĚĶŅĚ)

ÅėĺŅĴĶŋĬŐĶĚĽŌĚȮ(ėĺĶĪŜŅĔŅĶĞƞŀĴŐĞĴĪńĬĪň: ĶŅĚŏĔŇħĔŅĶŐĨĔľńĔ, 
ŏĔŇħĔŅĶĪĶŋħĨńĺĕŀĚĪŅĚŀĵƞŅĚĶŋĬŐĶĚ'

ÅėĺŅĴĶŋĬŐĶĚĽŌĚŐĸŃĴňįŌƟĭŅħŏěŖĭ-ŏĔŇħėĺŅĴŏĽňĵľŅĵĨƞŀĪĶńıĵƢĽŇĬ
ĭŋėėĸĳŅĵĬŀĔ

ÅėĺŅĴĶŋĬŐĶĚĽŌĚŐĸŃĴňįŌƟŏĽňĵĝňĺŇĨ

ĨĶĺěĽŀĭ
ŏĝŇĚĸŉĔ

ĺŇŏėĶŅŃľƢĶŅĔĕŀĚėĺŅĴŏĽňĵľŅĵȮ
(Root Cause Failure Analysis

Yes

ÅĸńĔļĦŃĪŅĚĶĩœĲ
ĽĳŅıŐĺħĸƟŀĴ

ÅĽńĴĳŅļĦƢįŌƟŏĔňŗĵĺĕƟŀĚ

ĽŜŅĶĺěėĺŅĴŏĽňĵľŅĵŏĭŊŘŀĚĨƟĬ

No

ŀŋĭńĨŇŏľĨŋ, 
ĶĩœĲĨĔĶŅĚ
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