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Additional Axial Stress of CWR Track on the Bridge
according to the Variation of Design Vehicle Load

Kyung-Min Yun', Byeong-Heun Jeon', Shin-Hyung Choil Nam-Hyoung Lim"

'Department of Civil Engineering, Chungnam National University

2 oF wapdel Pl U Aw-wpdE Aol ols) Exubdel Fuilde] s A AT nolth Aw-w JE
Ago] G ML G91e LENRS sFo|ch Tl WEAAA KR C-008004E 4 A AHgeke B4,
299 WY, 35 % o5 25 WY Sol olshel A3k slek 2014vol KR C-0808000 4 AN Al Fe) wsIsic
B aToldE WA Aol JBe B skl 20 Wl U A wF FEAE F0% AHE 1YY

Abstract The CWR(Continuous Welded Rail) on a bridge shows complex structural behavior compared to those on
the roadbed. The influence factors on the track-bridge interaction are the variation of temperature and vehicle load.
The analysis methods for track-bridge interaction, material property, modeling method, loads and combination method
are indicated in the domestic railway design principle, KR C-08080. The vehicle load in KR C-08080 was changed
in 2014. In this study, to evaluate the effect of the changed vehicle load on the track-bridge interaction, the
track-bridge interaction analyses were performed for 22 bridges by using finite element method.
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[Fig. 1] Plan of the bridge
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[Fig. 3] Schematic diagram of Track-Deck(Span)-Pier[5]
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[Fig. 5] Longitudinal resistance of the connection
between the track and the bridge deck[2]
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[Table 1] Vehicle load in

KR C-08080(2012, 2014)[3, 4]

Load (V(km/h)) KR C-08080(2012) KR C-08080(2014)
v q, = 33kN/m/track, L < 33m
> (for the passenger train below 170k /M axle force), q, = 33kN/m/track, L < 33m
ﬁé{ﬁ(c;elleoad 0 G — 25kN/m/track, L < 33m) (for the passenger train below 170k/N(axle force),
Vv q, = 25kN/m/track, L < 33m)
¢ q, = 24kN/m/track, L < 33m
200
1% q, = 20kN/m/track, L < 400m
> (for the passenger train below 170kNV(axle force), q, = 20kN/m/track, L < 400m
Brlzl:;g 20 9o — 15kN/ m/ track, L = 400m) (for the passenger train below 170kMN(axle force),
4 q, = 15kN/m/[track, L < 400m)
< q, = 12kN/m/track, L < 300m
200
oo Q,=250kN 250KN 250kN 250kN o e P= 220kN
i} $ D=3m W = 80kN/m
I 1
HelEd e | LT
4 (a) HL-25 train line load (a) KRL-2012 train line load
> Qy=156kN/m I
200 e ook — l [ ‘ { J { J J -
IIIIIIIIII IIIIIIIIIl 7l'll'l"vi v v v v vllvvlvllc
m 1 6.4m 1 ) @ i 3m « a
(b) HL-25 equivalent uniform load (b) KRL-2012 equivalent uniform load
P=165kN
Vertical D=3m W = 60kN/m
load
- 8888 g9%9¢ NANN ;;ggzmm
b Obdd sdodoh CDDD 64 oo mumm
fole oottt ettt . BT
24 151515 27 151815 24124 151515 27 5161515 (c) KRL-2012 train line load(for the
(M2l &9 :m)
|4 passenger train)
< (a) LS-22 train line load Que T TORV
200 s L 220r3km Q4=60KN/m u=60KN/m
\IHUIUHI\IHHH\l)\*WH!U\\I\I\H\l\HW\\lN\HliHH\I\“\!\I\HH\I\lHHH\thHlHHH\\NWH\H\!N\EUI\IU\\IU\HMl\i\\Em\!\HIHT\I\!IW\\HHH\IH‘\H]HEWHI\‘HI\I\»mummmm.wm
il 25m ul <>
\AAARARAAAAARAARARARAAAAAA;
(b) LS-22 equivalent uniform load W L n \ W
(d) KRL-2012 equivalent uniform
load(for the passenger train)
[Table 2] Material and geometric properties of the model
Cross—sectional Young's Thermal Moment of Denth Distance from
Member area modulus coefficient Inertia [p] the center of
[n?] [N/mf) v/l (m] m gravity to the top [m]
Rail <ol 107 1070 _ _
(UIC60) 0.015372 2.1x10 1.2x10 3.055x10
Deck 458 31x10" 1.0x107 3473 2483 0.7%
Pier 6158 2.75x10" - 3017 - -
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[Table 3] Height of pier

Num. of Pier il Num. of Pier 5t
(m) (m)
P1, P2 124 P9, P10 10.2
P3 132 P11 9.7
P4 127 P12 9.3
P5 11.8 P13 87
P6 11.3 P14 7
P7, P8 10.8 P15 7
2) sh W o 515 AF
A B AEAE AL ool LralF
$4719] 3, 7o) 2 HES sl w4

AFekals 2ol /1A A 300m, 714 F 400m e

(a) Acceleration load(2012)
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(b) Acceleration load(2014)
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(c) Braking load(2012)
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(d) Braking load(2014)
[Fig. 6] Vehicle loading position
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Load Maximum additional tensile stress of rail Maximum additional compressive stress of rail
Br —Temp(-25) 20 —Temp(+25)
- - 15
g E oo
z -
Temper ZE z = ol 4o’ 450 540
—ature Z £ r
load E 3
E L
3 L
Distance from Left Abutment (m) Distance from Left Abutment (m)
(a) -25C (b) +25C
40 20
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= - - Ace(2 = - -Br2
E 30 Acc(2014) z 10 Br(2014)
'
- 20 I z =1=
Accelerati £ f £ 240 300 360 420 480 540
on Zg v 2
/ 2%
Braklng E w- 0 0 Wmu 240 300 360 420 480 540
load £ i
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[Fig. 71 Additional axial stress of rail
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Appendix 1

[Table 1] Types and length(22 bridges)

Brige Bridge types and length
Br_1 29.95m(PSC-e)*16= 479.2m

Br_2 24.945m(PSC)+39.9m(WPC)#5= 224.445m

Br_3 39.9m(WPC)#*8+34.94m(IPC)+39.9m(PRECOM)= 39%4.04m

Br 4 40.05m(WPC)*2+40m(WPC)*5+45m(I'T)*2+10m(Rahmen)= 330.1m

35.08m(PSC-€)+30m(PSC-e)+50.06m(SB3H) +149m(Rahimen)+4+56,1m(STB)+50.1m(SB)*5+9.9m(Rahmen)+2+14.95m(Rahimen) +35.06(PSC-e)=
56.09m

Br_6 25.025m(PSC)#2+35m(PSC-e)*6= 260.05m

35.08m(PSC-€)+35.05m(PSC-e)*12+30.05m(PSC-e)#2+35m(PSC-e)*4+45m(PRECOM)*3+40m(WPC)*4+55m(STB)*2+15m(Rahme
1n)%235.03m(PSC-e)= 1125.81m

Br_8 25m(PSC)#2+55m(STB)*1+10m(Rahmen)*2= 125.0m

Br 9 24.95m(PSC)#8= 199.6m

Br_10 29.95m(IPC)*3+34.94m(IPC)=10+39.9(PRECOM)= 479.15m

Br 11 34.9m(IPC)*3+44.9m(PRECOM)*2+34.94m(IPC)*2= 264.5m

Br_12 24.95m(PSC)#4+49.9m(SCP)*2+34.94m(IPC)*21+31.44m(IPC)+79.8m(ARCH) #2+29.95m(IPC)*2+39.9m(PRECOM)*2= 1264.03m

Br_13 25.025m(PSC)#2+25.006m(PSC)#2+35m(PSC-e)*14= 536.06m

Br_14 30.055m(PSC)#2+30.03m(PSC)*3= 150.2m

Br_15 45m(PRECOM)#1+35m(PSC-¢)*10+30.006m(PSC-¢)+30.025m(PSC-e)*3+35.02(PSC-e)*2+35.03(PSC-e)+45m(PSC-e)*4= 740.1m

Br_16 34.9m(PRECOM)+356m(IPC)*5+35.03m(IPC)= 245.02m

Br_17 34.94m(IPC)*24+29.95m(IPC)+24.95m(PSC)= 893.46m

Br_18 25.025m(PSC)+36mUT)*3+45m(PRECOM)= 175.025m

Br_19 25.025m(PSC)+35.05(PSC-e)#5+25(PSC)= 225.275m

Br_20 25.025(PSC)+40m(WPC)+35m(BICON)+#11= 450.025m

Br_21 25.025m(PSC)#2+25m(PSC)*10= 300.05m

Br_22 24.95m(PSC)*5+34.94mIPC)*2= 194.63m

[Table 2] Rate of increase of additional rail stress according to revision

Additional Tensile stress of Rail Additional Compressive stress of Rail

Bridge Before revision After revision Rate of increase Before revision After revision Rate of increase
2012, (MPa) 2014, (MPa) (%) 2012, (MPa) 2014, (MPa) (%)
Br_1 36.3 439 209 40.2 524 30.3
Br 2 33.1 382 154 39.7 42 113
Br_3 432 546 264 475 57.7 215
Br 4 36.8 40.7 106 449 50.2 11.8
Br 5 50.7 56.1 10.7 65.5 62.3 -49
Br_6 354 474 339 378 47.1 246
Br.7 499 5.6 66 456 52.8 158
Br_8 396 44.8 131 409 64.7 582
Br 9 434 59.7 376 325 61.9 90.5
Br_10 405 51.9 28.1 436 55.3 268
Br_11 60.2 675 12.1 546 69.9 280
Br_12 55.3 64.5 166 64.6 67.7 48
Br_13 56.7 764 34.7 535 71.1 329
Br_14 34.2 399 16.7 22.1 24.6 113
Br_15 449 575 281 46.2 588 2713
Br_16 384 455 185 4.7 51.6 237
Br_17 39.0 470 205 46.6 546 172
Br_18 356 494 39.0 286 386 35.0
Br_19 383 50.1 30.8 414 537 297
Br_20 42.3 59.7 41.1 36.0 413 14.7
Br_21 319 52.8 65.5 35.3 54.8 55.2
Br_22 364 50.4 385 39.0 52.3 34.1
Average 284 Average 2713

813




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


