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Framework of Conceptual Estimation Model for BIM based Internal Finishes of
High-rise Building Project

Chung, Suwan!, Kwon, Soonwook”
1Departrrlent of U-City Design and Engineering, Sungkyunkwan University

Abstract : Previous studies reveal the need for a tool to cost estimation of building design in early design stages. This paper
proposes an internal finishes cost model tool to address this need. The tool allows users to evaluate the functionality,
economics and quality of finishes concurrently with high-rise building design. Lack of information in the early stages of the
project enables a relatively accurate estimates of work to raise up. Measurements are automatically extracted from simple
design information and profile driven estimates are revised in real-time. The data model uses a flexible unit rate system that
can easily be extended to other estimate dimensions such as mix-use building surcharge rate estimation. The approach
illustrated in this paper is applicable to BIM tool conceptual estimation that support for massing purposes other than the one
chosen for this study.
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Fig. 1. Design and Estimating Process
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Fig. 2. Research Process
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Table 1. List of matters to be considered in internal finish work

; Affected f -

Region information Detailed regions and outputs
Floor The quantities of the ground and finish of
the floor

» Aveas by floorfype The quantities of the ground and finish of
Ceiling the celling
Wall Kinds and quantities of walls
Areas by type, The quantities of the ground and finish of
Wall ceiling  height the wall finish
finish The quantities of baseboards and moldings
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Table 2. Forms of internal finish composition and matters to be
considered when estimating finishing materials

Form of composition and finishing

Part ) Remark
material
Celling structure, the  degree of complication
of single ceiling
Existence of lamp  boxes, sizes and kinds of
Celling

lamp boxes

Kinds of finishes

Existence of air bars and moldings
Domestic / imported

Change elements
—design
—grade application

Floor Kinds of carpets

Kinds of piles

Sizes and  composition forms of upper molding
regions

Existence of middle  molding regions,
Wall upper/lower part division of wall plates

Kinds of major  finishing materials of walls

Existence and kinds  of panels
Sizes and  composition forms of lower moldings
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Fig. 4. Positioning of DProfiler (www.beck-technology.com)
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Analysis of unit price
information of material
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Analysis / consultation
for elicitation
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Fig. 5. Developing Process of Unit cost
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ITEM standard unit|  material labor expense total

tiling (floor,base 56mm+pressSmm M2 1467.0| 17,854.0) 00| 19,321.0|

(floor,base41mm+pressSmm M2 1467.0] 17,8540 00| 19,321.0|

MDF baseboard H10079T, sliced veneer sheet M 8890 22760, 00| 3,165.0]

protection mortar coating floor 18mm M2 00| 7,0240| 00| 7,024.0]

protection mortar coating (floor24mm M2 0.0] 7,040 00| 7,0240|

mortar coating floor 20mm M2 00| 57380, 00| 5,738.0|

mortar coating floor 23mm M2 00| 57380 00| 5,738.0|

mortar coating floor 30mm M2 0.0| 11,081.0| 0.0| 11,081.0]

mortar coating inner wall 18mm M2 00| 15,706.0) 00| 15,706.0|

mortar coating inner wall 24mm M2 00| 16,695.0) 00| 16,695.0|

mechanical concrete finishes M2 46.0| 4,868.0| 29.0| 4,943.0|

concrete finishes inner ceiling M2 54.0| 52480, 00| 5,302.0]

concrete finishes outer wall M2 48.0] 4,675.0] 00| 4,7230|

Fig. 6. Cutput of representative materials classification and specification

SA|e) ARG Fo) ARE L= BEAA Al o)
3 Q) Fggae 4 AT BERAE 9
o] TSk Table 3, 4 FA D UTAN FEAANE
22 Sanpled LiERATE

A

Table 3. Defined Standard materials List of office

Office
mortar coating 27mm
Floor
tile facing(VIP) 450+450+3 0mm(marble)
lightweight steel Ceiling frame M-BAR
Celling
Fireproof ceiling panel Ascal, 6+300<600
wal mortar coating Inner wall 20mm
al
Water paints Inner wall 3times
ceramic painting 2times
Baseboard
Installing base bead T20 SST'L PL
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Table 4. Standard materials List of residential facilities

ARAYE FF B8 B AN 35 o
56~74TH /i o2 AW ASEl ek dE%E

papering
silk wallpaper(base) DID COLORS 5508-2 14%2] 7350, SIleae 9% TAN] e =Es
living room silk wallpaper(point) seoul DAON 2112-1 9/4\1:}‘ (Fig_ 8)
silk wallpaper(ceiling) seoul plane(no pattern) 3031
silk wallpaper(base) DID COLORS 5508-2 I Units: 10,000 won / m2
kitchen 80 1
silk wallpaper(ceiling) seoul plane(no pattern) 303-1 70 ]
silk wallpaper(base) DID wallpaper D&D 652711 60
bedroom silk wallpaper(point) DID wallpaper D&D 65271-2 50
silk wallpaper(ceiling) seoul plane(no pattern) 303-1 40
entrance silk wallpaper(ceiling) seoul plane(no pattern) 303-1 *
carpenter work jz /
ceiling molding White2stair(30+12) . Z ) -
lamp cover rectangular timber 30+30+12 Grade A Grade® Grade C
lamp cover domestic MDF 12T+1220+2440 Fig. 8. Analysis of the results of the questionnaire survey
living room art wall base rectangular timber 30+30+12 (residential facility)
art wall base Quasi 1‘?/.351?:1 g;g?; Eoywood
art wal fooring eonorfe dosin el-retr PRI R AFAVS) 7B A FAMIE 46~66%H
door leat homeCC ABS door(061,061-2) /o, 2SSISR 19%, SI916H 12sttoR BAEg
bethroom door handle jung-hwa tech 2000 GR HZ] LA ez B 1E ==3] ¥ 5 BIM Todol]
door frame PVC 140mm 3 ;\1 3} %_Qo] A Cost DBZ /\1 7@8]3]—%1:]—_ (Table 5)
door stud 6012 #3 wach oak
Kitchen door frame PVC 140mm 3
ceiling molding White2stair(30+12) Table 5. Grounf for the preparation of price DBs
bedroom ceiling molding White2stair(30+12) (Unit : Ten thousand won/m?)
flooring work Division | Residential | Office Hotel Lobby | Commercial
iving room basﬂeotzard chbgzgsogr‘:rgo?g'wmi oak Grade A | 5678 | 30-50 | 64~84 | 63~ 363
Kitchen floor KCC gang maru GMGO402AP oak grade B 65:85 46:66 78:98 74:94 50:70
—— baseboard 909 wash oak rade C | 76796 57 u~114 | @~112 | 638
bedroom floor KCC gang maru GMGO402AP oak Remark Based on statistical analysis of the survey conducted
bedroom baseboard baseboard 90+9 wash oak
bathroom
(NMP)sound absorption flexible1.5M Sk Pl @] AR AL A TIERTYE Al
bathroom ceiling dome (NMP)??‘H”Q center1a-1750 %A}H]X]% 3’]"9‘—3}04 “ﬁ‘:él Sil E 7 ]‘7‘4 lﬁ—[—U]— %‘A}E] =,
(NMP)ceiling access hole750-900
(NMP)ventilatorJV-201S A A= 7IEe] gdoR o] ThsshAl gk
tiling Z]—/\l/ﬂ :'L/\}(F/F)“‘ 2=0 ‘:}/\ u].7l7q_;<Hoﬂ ];Hfg]_ HHo _1_‘-:-%
o Se e e A ke FARIA 0E N} GAlel 2T B3ken
bathroom wall (NMP)point tile 110+500AB vianko Zﬂ%gl O]Eﬂ‘ﬂo'] o:]]/d- :,1/\]_317 } 6]'1 40~ 5OU]'%/ mz %’—L
wall (NMP) 300-600KWP9583 60~709+] /m2 AT 75~8511H] /m2c>] Az} vlS=3E oRAko
kitchen wall KPW 9588 (300+600
entrance floor YR109D (6(00*600)) = A,
4.2 DI 5918 SAH| =
Division
Room types Grade el Seekareund e BIM¢] 3D Mode]jng Data ©]89] AHo 2= F7eidy
A D/W 100C-STUD two layers plaster board Vinyl paint 62{_4] HHU o‘l_qﬂ_ 2D1:U:10ﬂ}\~14 ];]/'*‘(:5_ "é L7]_‘E'-E__ %:l_ 7&
e Ao S SALE 89 A RS
g e ojck uiFwigte] FepH(s, nie, ) FAMIY HlES
Office (floor) B Cement mortar applying 30mm Deluxe Tiles _?_o]_o:] qu‘]:ﬂ_‘/] tﬂp:]- =i H]Xq»&] tﬂ}(ﬂ ] EH‘:; :61/\]']:'] .%Zé
= Cement mortar applying 30mm Deluxe Tiles
P e e — o] 7Fsd) Atk o2 F3) TS B Ajekze] Fhss)
Office (ceiling) B TH-BAR Rockwool sound absorption Tex 15T ] E]Tq— Cfﬂ—— = x4X417]- 26m0ﬂ/\i 3m= }6]’—/—3—“6]—7]] E:]
C M-BAR Ascaltex

Fig. 7. Levels of materials by grade (office)
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18%

Ceiling
Wall 21%
61%

Fig. 9. Percentage of business facilities site—specific
construction costs
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MRTT(Material Return Trip Time) MRTT3
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FH;: The height of the n-stories (m), HS: Hoist speed (m/s),i : Stories,
PDT; Hoist up to the first floor of the n-stories service time, DT : Lifting the number of day,

WH : Working hours per day (Assumed to be 8*3600seconds.)

Fig. 10. Equation of Premium(high-rise)
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1) 3l : “Decision support system of schematic design, cost and
schedule for super tall building construction” o]Z4L 2011

MRTT3, = DT x MRTT2,
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Fig. 11. Graph of Premium estimated factor
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Placed inside the chamber and mixed-use zoning plan of
the building proposal

BIM Schematic Modeling Data ] «

[ Composite rate table at the time of considering the ]

)

weight of the different parts and the amount of space
BIM information

Fig. 12. Process of proposed cost model
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Modeling DATA

&S

Define room type
Residental, Office, Hotel, Lobby, Commercial

Define finishes grade

Cost DATA

Office Grade C = 57~77
Ten thousand won/m2

Ceiling-Floor-Wall Unit price

Ratio of Ceiling-Floor-Wall = 1:1:3
Wall = 36~45 Ten thousand won/m2
Floor = 12~15 Ten thousand won/m2

Ceiling = 12~15 Ten thousand won/m2

Area of ceiling/floor/wall x Each unit price

More than 60 floors I Less than 60 floors

Considering High-rise premium Input Cost for BIM modeling

Fig. 14. Cost model using Process

A(High) / B(Medium) / C(Low)
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Table 6. Evaluation of altematives due to the change in ceiling height

Alt 1 Alt 2

Interior Finishes Office Grade C Interior Finishes Office Grade C
ceiling height 2700mm ceiling height 3300mm
Total - cost 7,520,000 won Total - cost 9,180,000 won

PTAE C5RE] W A5 Test® AT 2
Alt 19] WeRE B4R of 70102 et Alt 2
o BAPIE o g1EeloE AREYSS %+ Ak
o Fol 2/ Aol B8E 4 UL W1
S lck 7Sl A T AR, TE WRekE B4
Hle] GEASE WEgE AEe] Felel Zu% el
WAl i 218 R APseA Sk

6. ZE

2 Al ARiz7IdA AAsArE gle 7194
AN ekl theh SAERELS AASIT:

A, TNEaE Aol 28 Thed RS Edle
ekt sAM] Ju SAE Adsle] 8, 5
7Fe st 1 ol sEAMIE w53 U™
el Al o 4 SARIE AES EvjE 24
o] &3k

g BIMe] 371 ARE Egale] HAe) PPws
ol7] ffell Fo TFEAIE o837 kS AN 1
S8 we A £ =3sle] 0id B3E e
AE]] AM7FsE FRERES AR olF BIME
oM AR87Fs 3 Cost DBEEIR 2fslil o] JrE Edf
Z BIMEZEH3el| SAMIDBE T8kl Wiwit 7=k
2 FXERHS] 287 53 TestsISith

ANE ZAERDS A8k SEE by 3 BM
7 FARE 28sie] 2] vy Sl E vl
WA AlEsial ARl AjeRize] Thssith e 1,
A, 24 Fopd TRl e s 3 AEE Y,
A T TRAES F9 45, BME AHAHQ As
ph TFesl=s &5 A7t JdHooR & Aofoy
AEAR] WIDB lo|ESt Mk AEd wFA kE
5o I A7s Tl Hxl ZRO9E d8R A &
I BIME QlellA Bk Aokt 2u3 el 7ieRz
o] 7Fs3 R o= Zivjerk

o

2
ob i

3|

Hir

ol




ZALl 2

o) EEe AEAERAGl AR A
o7 PB Feloke] A|Yow Zaw “21

FHENL.
References

Kwon, O-Cheol, Jo, Chan'Won and Cho, Joowon (2011).
“Introduction of BIM Quality Standard for Quantity
Take-off”, Korea Institute of Building Construction,
11(2), pp. 171-180.

Kim, Bo-Min, Jeon Hyung-Jun, Jang, Se-Jun, Yun, Seok-Heon
and Paek, Joon-Hong (2008). “A study of the improving
effectiveness of quantity estimation with BIM’,
Architectural Institute of Korea, Conference Proceedings, Vol.
28, pp. 705-708.

Oh, Se-Wook, Sung, Baek-Joon, Kim, Young-Suk and Kim,
Jung-Ryul (2001). “The development of an automated
cost estimating system using 3D CAD building
element information”, Architectural Institute of Korea,
Conference Proceedings, Vol. 17, pp. 103-112.

Kim, Seong-Ah (2009). “A development of a automated
model system for building interior to improve
productivity of BlMbased quantity take-off”, Gvil,
Architectural and Environmental system engineering
SunhKyunKwan University, PhD thesis.

BIM7|te] 205 WS L0t AN SAEDY

Lee, JongSan (2011). “Decision support system of
schematic design, cost and schedule for super tall
building construction”, Department of Architecture
Seoul National University, PhD thesis.

Park, Young-Jin‘Won, Seo-Kyung-Han, Choong-Hee'Lee,
Jun-Bok(2011),” A Study on 3D BIM Collaborative
Approximate Estimating Model of Structural Work for
Apartment Projects”, Korean journal of construction
engineering and management, Vol. 27 No. 6 pp. 123~130

Kim, Hae-Gon, Park, Sung-Chul, Koo, KyoJin, Hong,
Tae-Hoon and Hyun, Chang-Taek (2007). “Prototype-
based Cost Estimating Model for Building Interior
Construction in Design Development Stage”, Korean
journal of construction engineering and managerent, KICEM,
8(2), pp. 110-118.

Kim, Hyung-Jin and Cho, Su-Kyung (2012). “A cost estimating
system for large mixed-use building projects in the
conceptual  phase”, Korean journal of construction
engineering and managerment, Vol. 13, pp. 55-59.

Franco KT, Cheung, Jonathan, Rihan, Joseph, Tah, David and
Duce, Esra Kurul (2012). “Early stage multi-level cost
estimation for schematic BIM models” Automation in
Construction, 27, pp. 67-77.

Beck-Technology, “DProfiler Product Overview”,
www.beck-technology.com

29k 14 TRAEE YUY o)) WAERS HiFoR apgsic vigo] WP, HEAE 2asle APt AAA

[

= ool g3t B2 itk o, Aedl FF S
A9 B} AlE e -

¢

oZ317] 3l el o)Folin), B8, BRI o WA dSH
Zaslth Teit wle] A% BAY Bl ) B oSS Holx) 23 @ ol

W ol A dold #4 2 Belrke So] BEsislo) ARl FHHoR PeEA Rekn ok 12l BYsw
ZeAEde] HAE 1 ARIE A1 WHIRE QP uls ofdich o] Sl BEEE LeAE Fap 627k 2 B2
% WS SI5io] BIMS] 3RS BES el s mE mele sl Aplsic

NS : BAh, ZPIeIelS, SR

sizipiRls) =27 MISE Hps 201 3 6 |




<<
  /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


