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Construction Cost Estimate Modeling of Roundabout at
Preliminary Design Stage in Jeju

ABSTRACT

Recently, there are many roundabouts installation works which are ordered to provide convenient transportation to road users as well
as to eliminate traffic accidents and traffic delays. This study propose an approximate construction cost estimation model for early
stages of roundabout construction. The model is designed considering the conditions of the early stage roundabout construction sites
in Jeju. The regression equation of approximate construction cost was derived through regression analysis of 25 design data of
roundabout construction in Jeju, and it was analyzed to have a high prediction accuracy. Finally, results verifies high prediction
accuracy of the derived regression equation. Difference between the estimation cost and the design cost was only 2.3%, 3.7%, and 5.8%
that verifies the high accuracy of the proposed approximate construction cost estimation model.
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Work Types Regression Equation Variables
Earth Work (/) vl =6,881,956 +24,223x1 x1 = Pavement Breaking
Drainage Work (y2) 2 =-65,687 + 128,741x2 x2 = Extended Drainage
Structure Work (v3) 3 =87,348 + 19,704x3 + 44,258x4 x3 = Crown Concrete, x4 = Boulder Pile
Pavement Work (y4) y4=11,696,997 + 30,365x7 x7 = Greenbelt Borders Installation
Appurtenant Work (v5) |y =27,698,455 + 8,368,035x8 x8 = Large Signs Installation
Materials (y6) y6=1,055,131+11,500x10 x10 = Subbase Course Pavement
Incidental Expenses (y7)  |y7=5,831,978 +4,892x10 x10 = Subbase Course Pavement

Table 3. Model Validation of Construction Inference Outline

Project Designed Cost Estimated Cost Error Cost Error Rate
A project 86,136,516 89,372,976 -3,326,460 3.7%
B project 90,025,502 92,107,519 -2,082,017 2.3%
C project 75,852,434 80,526,369 -4,673,935 5.8%
Estimated Designed Error Cost
Cost (A) Cost (B) (B-A)
6,881,156 + 24,223 X 166 + 0 X 0 = 10,902,174 14,203,102 3,300,928
-65,687 + 128,741 X 126 + 0 X 0 = 16,155,679 14,897,270 -1,258,409
A project 87,348 + 19,704 X 14 + 44258 X 35 = 1,912,234 2,050,592 138,358
11,696,997 + 30365 X 336 + 0 X 0 = 21,899,637 20,482,629 -1,417,008
27698455 + 8368035 X 0 + 0 X 0 = 27,698,455 25,430,364 2,268,091
1,055,131 + 11,500 X 239 + 0 X 0 = 3,803,631 3,458,000 -345,631
5,831,978 + 4,892 X 239 + 0 X 0 = 7,001,166 5,614,559 -1,386,607
Total 89,372,976 86,136,516 -3,236,460
Estimated Designed Error Cost
Cost (A) Cost (B) (B-A)
6,881,156 + 24223 X 16 + 0 X 0 = 7268724 6,889,973 378,751
-65,687 + 128,741 X 0 + 0 X 0 = -65,687 0 65,687
. 87,348 + 19,704 X 79 + 44258 X 139 = 7,795,826 8,316,982 521,156
B project 11,696997 + 30365 X 213 + 0 X 0 = 18,164,742 16,238,620 -1,926,122
27,698,455 + 8,368,035 X 2 + 0 X 0 = 44,434,525 44,943,753 509,228
1,055,131 + 11,500 X 465 + 0 X 0 = 6,402,631 5,696,000 -706,631
5,831,978 + 4892 X 465 + 0 X 0 = 8,106,758 7,940,174 -166,584
Total 92,107,519 90,025,502 -2,082,017
Estimated Designed Error Cost
Cost (A) Cost (B) (B-A)
6,881,156 + 24,223 X 62 + 0 X 0 = 8,382,982 10,933,587 2,550,605
-65,687 + 128,741 X 21 + 0 X 0 = 2,637,874 2,499,015 -138,859
. 87348 + 19,704 X 0 + 44258 X 0 = 87,348 0 -87,348
C project 11,696,997 + 30365 X 126 + 0 X 0 = 15,522,987 15,131,285 -391,702
27,698,455 +  8368,035 X 2+ 0 X 0 = 44,434,525 35,859,162 -8,575,363
1,055,131 + 11,500 X 157 + 0 X 0 = 2,860,631 2,896,000 35,369
5,831,978 + 4892 X 157 + 0 X 0 = 6,600,022 8,533,385 1,933,363
Total 80,526,369 75,852,434 4,673,935

Vol.34 No4 August 2014 1305



A W sdunze) 2713 osud A

4.4 JiEEZAH| Y A=
QoA Tkl SRR Ae] HEE 918 3] ol
AR Higo 2 15 Askck AEARel ek dEe
B AL ol g8to] AN AEH W FEL YIS
AP SJ5 FRT ATAS vlwsteick
SAAAIE e gt A Bl At 7} @
ol gl 2318 Table 394 B=nle} 2ol 3.7%, 2.3%, 5.8%2]
o1& B0 2 i oEe] s} £ A0 BHHIe
v, 5wk o ge Aae] %R o A g P
o3

i1

e
e ok

oft
)

B AFME @A) ATl AxE sHnARs SR
AR 7S a1edl FAL 27 |eAolA SmAlZ=EAY T
gaap) AHY 2ds A Askaal skck

o1Z 9JaiA AFE oA 2012\ 1958 2013 39717
A7} o] Fofx 257)2] SldualRel| thgh Bl Wjodx], =,
FERIEA, AA G AAME 7, 83t A8tk
FAH] BAAAE 7|28 FAM HlFe] 22 FES 4R
AL FAH] ol oﬂfﬂ'-,:: T YEES =331 A
TEE TAA 248 viEe R SRS Bk AERAN] A
2 AAEHAT

AR FAR] FRRREAVYe] RS Uore] SRk
PPN 2R EF, Wi, TREY, TAE, B, FoAH),
%ﬂ—rﬂﬁﬂlﬁﬂi% Zd M}Hlé =E3IloH, ol B3 35

% EZN719}F FBA} 9L
L}HJ;M Hﬁﬁ«l 73% HlAVd T folBAPT S »}E}
Wtk FRESINE AdEIBES} W77 fodA e
Aoz vepton], x| A9 SAEAAX]e} frof i
Aero] UERITE Ttﬂ+4 785 Tﬂ‘éﬁ 2 x)9} f-oJ A7k
AU Ao R veRtom], Al 2 Foauls 15 fo
AT e Ao g Uty =2 sl lel disiA A5t
A} s|AAAS Fe g AAE ] @3180] 2.3%,
3.7%, 5.8%2] z}o)E Helo 2] - oZe] 3wy
Aoz B9k

1306 Journal of the Korean Society of Civil Engineers

B dFerE AFEy 2570 a2 gAke] AAREE
Ho 2 SRS Fol AN SRS =EEe
o, v olS5e) ARt w2 Ao E4ET: ¥FF Ho
Y B2 AR AR Y AR Qs At ok Bt
B el =EE SRR JfEEAp] SR Sdaat
2 ¥ A ke vy g A Qlet Soll 8E S
Fo 2 o)

gl =

o] RE 20133hAE ATt SEATARAI olsted

References

Ahn, S. Y. (2012). Analysis on delay effects of modern roundabouts
in Community Zones, Gachon University, Master's Thesis (in
Korean).

Jeju Special Self-Governing Province. (2009). Plan of roundabout
project for green traffic (in Korean).

Jeju Special Self-Governing Province. (2010). Detailed design for
roundabouts’ construction project in Jeju (in Korean).

Kim, K. H. (2009). 4 study on conceptual cost estimating using the
case based reasoning for IPC girder bridge, Kyungpook National
University, Master's Thesis (in Korean).

Ko, S. I. (2011). Effectiveness analysis for transforming many- legs
type intersection into roundabout in Jeju, Jeju National University,
Master's Thesis (in Korean).

Lim, W. S. (2008). Framework development of calculation model
for construction cost estimation of bridge work (PSC Beam Bridge
as the Subject), Chung-Ang University, Master's Thesis (in Korean).

Moon, J. B. (2012). 4 study on the signal operation of pedestrian
crosswalk by using roundabout according to pedestrian volume,
Master's Thesis, University of Seoul (in Korean).

Park, H. C. (2011), Analysis of measure of effectiveness at 5-legged
roundabouts - Focusing on the Okcheon Pgeori Intersection in
Gangneung City, Master's Thesis, Kwandong University (in
Korean).

Seo, K. T. (2011). 4 study on the operational characteristics of
multi-legged roundabouts, Master's Thesis, Dankook University
(in Korean).




<<
  /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


