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A Study on ventilation characteristics in bidirectional traffic tunnels — with

emphasis on the natural ventilation
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ABSTRACT: The standards of ventilation system for bi-directional tunnel have not been established now. For this reason,
with regard to the bi-directional tunnel below 1km, some problems have been appeared in ventilation capacity designing
and in determiningwhether the mechanical ventilation system is needed or not for each case. In this study, we examine the
characteristics of natural ventilations, analyze ongoing ventilation design casesfor bi-directional tunnels and classifythose
cases into two groups. This study is carried out about the capability of using natural ventilating system by calculation of
reasonable ventilation capacity in bi-directional tunnel and review of relationship between natural wind speed (Vr*) and
required speed(Vreq). This paper aims at providing a basis data for bi-directional tunnel ventilation design standards.
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Table 3. Comparison results for Method 1~2
Veh. Speed (km/h) 10 km/h 20 km/h 30 km/h 40 km/h 50 km/h 60 km/h 70 km/h 80 km/h
Qreq (m3/s) 42.27 31.44 24.79 20.60 25.01 23.43 25.16 29.16
Vreq (m/s) 0.66 0.49 0.39 0.32 0.39 0.37 0.39 0.46
1.3
1.2 —10km/ —20km/h 30km/h —J40km/h
11 ==OUKm, boK m UK/ UK/
1.0
0.9
. 08 /
to7
Vn vs. Vr* (m/s) i g‘g
0a | =7
0.3
o1 ==
0.0 = ‘
0 0.5 1 1.5 2 2.5
Vh [m/s]
Vn (m/s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Method 1
Jet Fan (EA) 1.27 1.25 1.20 1.15 1.23 1.21 1.23 1.30
Vn* (m/s) 1.7 1.6 1.5 1.4 1.6 1.6 1.6 1.5
Method 2
Jet Fan (EA) 0.80 0.75 0.65 0.56 0.72 0.70 0.73 0.79
Table 4. Range of D factor (D=0.55)
Veh. speed (km/h) 10 20 30 40 50 60 70 80
10 0.500 0.414 0.348 0.298 0.258 0.227 0.200 0.179
20 0.586 0.500 0.430 0.375 0.330 0.293 0.261 0.235
30 0.652 0.570 0.500 0.443 0.395 0.355 0.319 0.290
40 0.702 0.625 0.557 0.500 0.451 0.409 0.371 0.339
50 0.742 0.670 0.605 0.549 0.500 0.458 0.418 0.385
60 0.773 0.707 0.645 0.591 0.542 0.500 0.460 0.426
70 0.800 0.739 0.681 0.629 0.582 0.540 0.500 0.465
80 0.821 0.765 0.710 0.661 0.615 0.574 0.535 0.500
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4. 4 & £ 23S el AoR BAEgint S8 A

=W A7 S EdoM ] 2784 ol Rk

¥ El
Aol ARt A Aol glol 1 km viwk BEe] 3. vbd, b= ek ejd ) g ojEEaAl
785 71AR| 9 ApAg] WAlo] teksiA| A2k Uy 715Al0] ek Salst ko s Xa)s)
AL Qlek webA 2 Atollxds ST AF ol it = o R, 7|REY)) Aol Fejyos
AP} & 53] 2] Ao e W3tk A4 E HHG = Qlo] YRAAF ol T AAR |7}
ARHA]] R B ES o= 45 saskelt: 7hset EE S ol vial] ZulA g5t
ool A8 deEfshd vt L Qlck wheba] e d=Ae] wiEEs e
vt gl UubAQl AR oA = At &
1. FLHNHE) Hd9] -9 2009 o] H7A] Aot
£ °F 1 km 704 Zpdgl7] Bldo] AA=loH, 4. AN S AFds] HE(15714) 1 7|48
2 AR 2ALIAE 1 km wRE g AE J(4072) 9] A2 QF&(Vreq)S H|ws] H,
ol AR &= AHIZF 2A FS7FskaL QLo HA &% 1 km o)A} 714|137 9L 0.7~4.4 m/s
Al AAE7] 7hse BE A E oF 900 m 2 W3t 23 miso|H, 1 km v)gt 71415 €y
A2 JeRtal Qitk ol 37| 271 HRE 0.16~2.59 m/s= Ft 0.75 m/s, AHE] EEde
71Q1gE Alog FAEIc 0.08~0.69 m/s= H 030 ms == UFERITh
2. WA HPHP-E J9RE B da) o] 2o 2piow E3] 500~ 1000 m Al 7|AIE] gde] Hit
Aef AFAFAFEE Tefshs WHoE, A3 2 Q3EE2 088 ms HA|ZOE 1 miso] Hsk=
7120l T2 H ARt HERPHES] RAfR | AeFe Holal qirk
ofx719] A EMS AESIL Q= AL Holal 5 UukAel ZREES ko s 3 BT oy
otk webs EAlE A= HEg B E]X] AZRJAEHGV)| T2 HAR= YA, HPAE
T ArelEdolas v ARt dAR S ==5t PE©] 20%E FT 45 R QA=

570



qHEY Ede VB gt AT - AW |FE THeRE
oF 400 m 7], 29| 2JaiAlE 800 m 7] A =

AR 17} 7R o 4 Igick W dhRAE
Qo] 20% vlRk 9, o] SfahH of
400~600 m 74, 4] ST 800~1,000 m
A QN TS & 5 AT

L EEEA 500 mE PO BAE Ag, F
Zre] 37183 Folte W2 7L WLl 13}
FosEEE oF 50~60% AR A7 Lehhs
A0z BHET vt ER AR 3]
A 71 ek DS B8R 9o
L AR BRE AOR BAEL PuS
A8 Aol A=W Tt 10 P B
AR |2 Helg 4 Gl 4 R AT
7h RsE AoR BAEL.

L ot FehSe) WeE, XSy By

So 251 gli=w, el 23 71AE]
WAL AL T 5SS 5 9
v, 53 BYgo] Au grAFe] 2t 2
NP FYF ede Wl ulgRAlS ofs
APV BB A 4 ik mrebA] ]
ofFt g A=S B FelHa A= 7157

A §AEe] B R3] ol
H, G- P71 AWEAL olell diet Rige] Bas)

571

. Japan Road Association,

B s SA7|SATA0) 20149 E <5

D)BANE R ERE 27140 ) L e
A7 A A9 AROE FagEiglon] ofo] 2
WS =gy

References

. Kim, H.G., Song, S.H., Lee, C.W. (2005), “A

study on ventilation characteristics in bidirectional
traffic tunnels - focused on the effects of unequal
vehicular speed”, Journal of Korean Tunnelling
and Underground Space Association, Vol. 7, No.
1, pp. 13-25.

(2008), “Technology
guidelines on road tunnel(ventilation) explanation,
pp. 262-263.

. Ministry of Land, Infrastructure and Transport

(2009), “Basic research and design of disaster
facilities for maintenance in road tunnels”, pp.
37-79.

. Ministry of Land, Infrastructure and Transport

(2011), “Road design manual (617. Ventilation)”,
pp. 617-39-617-40.

. Korea Expressway Corporation (2011), “Highway

tunnel ventilation design criteria”, pp. 38-50.




<<
  /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


