Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.7.4936
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 16, No. 7 pp. 4936-4941, 2015

Hydraulic Analysis Using a Two-Dimensional Model( I) : Flow
Analysis around Bridge Piers with Pier Shapes
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Abstract This study(I) has analyzed hydraulic characteristics with pier shapes by the bridge construction. The pier
shapes are classified into total six types such as square, thombus, octagon, oval, round, and no-piers. One-dimensional
model(HEC-RAS) and two-dimensional model (RMA-2) were employed to analyze hydraulic characteristics around
bridge piers. Square and rhombus shapes of piers showed velocity vectors in the upstream direction, which has a
significant impact on the river bed changes by erosion and sediment transport around the piers. The flow
characteristics of the oval type pier was most similar to that of no-pier situation almost without disrupting the river
flow. This analysis can help to select pier types in the new bridge construction for the future.
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Fig. 1. The Map of Study Basin and Bridge Section
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Fig. 2. River Cross Section with a Bridge Pier
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Table 2. Yarnell’s pier coefficient, K, for various pier
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Table 3. The Hydraulic Characteristics with Pier Shapes

X - X RMA-2 Model Results HEC-RAS Model Results
Hydraulic characteristics Piers shape — —— - —— - -
(1) Point (2) Point 3 Point @ Point Piers downstream Piers upstream
before installation 1.52 1.52 1.52 1.52 1.23 1.23
Quadrangle 0.31 2.12 2.12 0.31 0.97 0.98
Velocity Rhombic 0.30 242 242 0.30 0.97 0.98
(m/s) Octagon 0.31 2.12 243 0.31 0.97 0.98
Oval 0.31 1.52 1.82 0.31 0.97 0.98
Circle 0.31 243 243 0.31 0.97 0.98
before installation 12.34 12.34 12.34 12.34 12.31 12.31
Water Quadrangle 12.30 12.27 12.27 12.37 12.31 12.34
Surface Rhombic 12.30 12.27 12.27 12.37 12.31 12.34
elevation Octagon 12.34 12.27 12.24 12.37 12.31 12.34
(EL.m) Oval 12.34 12.30 12.30 12.37 12.31 12.34
Circle 12.34 12.27 12.24 12.37 1231 12.34
before installation 0.091 0.091 0.091 0.091 0.19 0.19
Quadrangle 0.046 0.14 0.18 0.046 0.13 0.14
Fronde mumber Rhombic 0.045 0.18 0.18 0.045 0.13 0.14
Octagon 0.046 0.18 0.18 0.046 0.13 0.14
Oval 0.046 0.091 0.014 0.046 0.13 0.14
Circle 0.046 0.18 0.18 0.046 0.13 0.14
’_Hf A ~]
. = 7 - ; . \\\\\ﬁ»
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(c) Rhombic

(d) Octagon (e) Oval
Fig. 4. Flow Direction and Velocity Vectors Around Piers

(f) Circle

4940



29 BRE ol§3 A (1) : mABAE Fun

fo

£314

4, A=

. ol to] A= HEC-RAS 2 RMA-2 23S o] &3
wzh Gogo| mE 54 BASh w7k o
ot ZEWe 9§ EXE B35 Ay BE w7ty
2] SR OAR A RASE Blom ARzt
G v ERFNA & e AR S5S Heo
B a9 A 9 fatolFow Tl & 3
& A Aog Aoy wngde] e $E 54
BAAY w7t AAA G452 1L52msE 47 A B
THson ERIE e frdro] XA f&3t 7P
AVt A E o] s8] Wt Ao glrks wekdt
HEC-RAS®] w7} -5 48 249 At 2E w7t
Gatoll A 0.97m/s 2 0.98m/s2 UERITE RMA- 2R E
o fF&uTt whEA Yehd o] fe= azte] sk i

oA 9] o] ol wzhel ¢ H T x| f&o]y
ol fZo] wEA vehd Aoz guw A
A FEHY ZolE RE X o)A EL.12.34mE L}

References

[1] Jung, J.W., Jung, H.S., Lee, J.S., Yoon, S.E., An
Analysis of the Flow Characteristics in Curved Channels
Using RMA-2 Model, Korean Society of Civil
Engineers, Vol. 20 No. 4, pp.479-489, 2000.

[2] Kim, D.Y., Park, N.H., Kim, C., Tractive Force
Computation Using RMA2 Model, Journal of The
Industrial Technology, Vol.13 pp.137-142, 2007.

[3] Hyun, J.S., Kim, S.H., Sensitivity Analysis for Hydraulic
Parameters of RMA-2 Model, Korean Society of Civil
Engineers, Vol. 2012 No. 10, pp. 1649-1652, 2012.

[4] Kim, Y.H., Computation of Backwater due to Piers in
Bend of Mobile Bed Channels, Kyung Bok College,
Vol.4, pp.579-600, 2000.

[5] Yoon, J.J., Jun, KW., A Study on Flow Characteristics
around Sol-seom in the Gagokcheon Using RMA-2
Model, Crisis and Emergency Managment Theory and
Praxis, Vol. 9, No. 10, pp.141-148, 2013.

[6] Chung, Y.T., Lee, Y.H., A Study of the Flow

4941

Characteristics by RMA2 Model in the Dong Creek, J.
Korea Society of Environmental Administration, Vol. 6,
No. 3, pp.305-313, 2000.

Deokpocheon Basic Plan for River Maintenance, 2005.
USACE-HEC, Hydrologic Modeling HEC-RAS User's
Manual, 2006.

[9] Yoon, Y.N., Hydraulics, Cheong Moon Gak Publishing

Co., pp.1-731, 2008.

[7
8

=

# S M(Bung-Seok Kim) [H2l#]

f

© 19951 2¢
I (FEAh
01997\ 29 : wEthdtu EEEA
33} (FEAAD

020024 2¥ : wHUstw EE3A
3 (33

0200451 3¢ ~ @A : AEdiga

- srEl] s
ELFety Fausg

DT ek

SL
=3

£

O

O

)

<oy ol

FALA LR, AAFE B2

0| & P(Seung-Hyun Lee) [H23]

1988\ 84 :
3 (F3Ah
*1991d 2¢ :
3t (F&4AD
* 1997 24 : A& EES

3t (&&h
©20001d 39 ~ A Aot




<<
  /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 <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


