
Minimum mass = 74.7 t (2 car Class 156 as supplied by Transport Scotland)

Maximum mass = 335.16 t (8 car Class 380 as supplied by Transport Scotland)

Assumptions

Calculations are based on buffer stop type 22EB/3

Breaking = 80 kJ/m

E = 240 kJ/m

Assume track is level - no potential energy considered

For Class 156

Vehicle Data Train mass m = 74.7 t

Max. impact speed v = 10 km/h = 2.78 m/s

Deceleration d = < 1.47 m/s2 = 0.15 g

Kinetic energy at impacy Ekin = = 289 kJ

Energy absorbtion of buffer stop:

Distance to second stage normally 3.5 m

Breaking capacity = 3.5 x 80 = 280 kJ

Distance required to arrest Clas 156 = 3.613 m

Therefore, contact with second stage would be minimal.

Check deceleration - = 1.07 m/s2

= 0.109 g Therefore, OK

Stopping distance = 3.613 m

Buffer length = 2.4 m

Additional retarders = 0 m

Total track occupancy = 6.013 m
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For Class 380

Vehicle Data Train mass m = 335.16 t

Max. impact speed v = 10 km/h = 2.78 m/s

Deceleration d = < 1.47 m/s2 = 0.15 g

Kinetic energy at impacy Ekin = = 1295.125 kJ

Energy absorbtion of buffer stop (normal slave spacing):

First stage 3.5 x 80 (1 pair) = 280 kJ
Second stage 0.5 x 160 (2 pairs) = 80 kJ
Third stage 0.5 x 240 (3 pairs) = 120 kJ
Fourth stage 2.6 x 320 (4 pairs) = 832 kJ

s = 7.1 m = 1312 kJ

Check deceleration - = 0.544 m/s2

= 0.055 g Therefore, OK

Total occupancy for normal slave spacing and normal number of slaves

Stopping distance = 7.1 m

Buffer length = 2.4 m

Additional retarders = 0.75 m

Total track occupancy = 10.25 m

10.25 m would give Deceleration value of 0.055 g

0.15 g is allowable
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Energy absorbtion of buffer stop (adding 1 No. pair of slaves at each location):

First stage 3.5 x 80 (1 pair) = 280 kJ
Second stage 0.5 x 240 (3 pairs) = 120 kJ
Third stage 0.5 x 400 (5 pairs) = 200 kJ
Fourth stage 1.5 x 560 (7 pairs) = 840 kJ

s = 6 m = 1440 kJ

Check deceleration - = 0.644 m/s2

= 0.065 g Therefore, OK

Stopping distance = 6 m

Buffer length = 2.4 m

Additional retarders = 1.5 m

Total track occupancy = 9.9 m

Energy absorbtion of buffer stop (adding 2 No. pair of slaves at each location):

First stage 3.5 x 80 (1 pair) = 280 kJ
Second stage 0.5 x 400 (5 pairs) = 200 kJ
Third stage 0.5 x 560 (7 pairs) = 280 kJ
Fourth stage 0.7 x 880 (11 pairs) = 616 kJ

s = 5.2 m = 1736 kJ

Check deceleration - = 0.743 m/s2

= 0.076 g Therefore, OK

Total occupancy for normal slave spacing and normal number of slaves

Stopping distance = 5.2 m

Buffer length = 2.4 m

Additional retarders = 2.75 m 

Total track occupancy = 10.35 m

Checker

Office Glasgow Page No.

Work Section

Job No. and 
Title EGIP Strategic Review Originator

Buffer Stop Calculations Date

3 Cont'n 
Page No. 1

GMcF Date 12 May 
2012

62
78.2

2

22

×
=

×
=

s
vd

1.72
78.2

2

22

×
=

×
=

s
vd



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


