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Abstract Cost Estimate for alternative in design phase of construction become criterion for profitability and feasibility
analysis of projects. Initial design phase performed schematic estimate based on similar data in the past. The quantity
take-oft according to estimators experience and calculation method are occurred different or missing. IT (Information
Technology) technology evolution has been promoting BIM technology in construction. It is changing the paradigm
of planning, design, construction and maintenance phase throughout the construction project. A number of studies have
been attempted to apply BIM technology in the construction. In this paper, we propose schematic estimation
framework linking standard format IFC (Industry Foundation Classes) and estimate related knowledge. As a result,
it performs a cost prediction for decision-making in the design phase, and expected to overcome the limitations of
previous studies. In addition, it is possible actively coping with changes.
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Table 1. Sub-Entities of ifcBuildingElement

Entity Elements Type
ifcBeam Beam beam, joist etc
ifcColumn Column column
ifcMember Lincar brace, member etc
Element
ifcPlate Plate curatin_panel, sheet etc
ifcWall Wall standard, polygonal etc
ifcSlab Slab floor, roof, landing etc
ifcRamp Ramp ramp for moving floor
ifcStair Stair stair for moving stair
ifcRoof Roof object make
ifcStairFlght Stair Flight |straight, curved etc
ifcRampFlight Ramp Flight |straight, spiral etc
ifcCurtainwall Curtainwall |surrounding outer wall
ifcRailing Rail handrail, guardrail etc
ifcWindow Window windows or skylights
ifcDoor Door opening
ifcBuildingElementProxy Universal information of elements
Elements
7 39138 PR YRR} AR 52
2hsan gleh W Aol g R Aol (Length),
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Table 2. Schematic Estimation Literature

CAT Methodology Contents
Construction of Computerized Algorithm for
Proper Construction Cost Estimation
Method by Historical Data Analysis [2]
Regression |Multiple regression model for Cost
Probability Prediction of Office Building [3]
Statistics Cost Prediction Model for compilation
of budget in Educational Building [4]
Probabilistic ~ cost  planning  during
Simulation |design decision-making process focused
on high-rise office building [5]
Neural Prediction model using neural network
e Network  |for total estimated of apartment project [6]
Artificial > -
Intelli Prediction construction cost of apartment
GA based on case based reasoning
technique at the early project stage [7]
BIM EQ10.5 7% ol 2 tjgbat FololA] 283
7] 919 Theke QA750] A%Ew glrh. S| BIM 2
A P 478 Avng 339 2A 489 A5
Al2=gl, 32kl AA ol @7HE AES A, IFCE F3)
EUE WA AT S0l Yuk F2le] Al 4
Az Egolo A AAE g dlolHulo]x 53} oy
A A R AR ABs Py Sl ek A8 A7E 5
g R 58 Table 33 #o] &34 253}, A4
s}, A4 A7 2estE 2T ok 2y A
FATEL I =S v EE YA Asstl] =

Table 3. BIM based Cost Estimation Literature
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CAT | Methodology Contents
Object Automated cost estimating system using
oriented |3D CAD element information [8]
. . Unit price & building elements integrated
Quantity Recipe Recipe-based estimation system [9]
IFC Automatic quantity takeoff from drawing
through IFC model [10]
3D Drawing Improvmg ‘cstlmatmg practices of building
L. projects using BIM [11]
Estimation - . -
R BIM-assisted construction detailed cost
Estimation L
estimation [12]
. Automated modeling system to improve
Model
Efficienc odeling productivity of BIM-based quantity [13]
Y DB Database based cost-estimation system to
support building design [14]
2.3 QUEE-Tlat0|E 7|4 AR
TN RAAGA K Foll AR A Aol Bk HAA}
Sol B ARTOR PAAZ g Yoz A%
& FAske AL oYk 20089 ASAHo o] A
=, Hh, o e A 9 ABYE 5 B9
SHAE AGE mste] RouE MA et B
F e QBAE 7|9k |24 A28 (Objected-based

Schematic Estimation System, OBSES)S 7'¥&}9]ct.
OBSES©9lA @ HAE= Fig 13} o] 1%3%/¢l & Wt

=4
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EPOXY PAINT — Layer 1
THK100 CONCRETE -— Layer 2
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—_— — . __
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Fig. 1. Definition of Object
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Table 5. Type of knowledge

Type Data Contents

- Extract objects from drawings

(Interior Drawings, Finish Details, Floor plans)
Finish area Equation

Secondary objects regression model

Parameter regression model

Case

Rule

Quantity Take-off

T Vot |
T Billof Quantity

obet |

Knowledge-
based

Fig. 2. Case-Rule based Knowledge Linked
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Table 6. Comparison of area in drawing and ifc

Spaces As-built Revit-IFC ArchiCAD-IFC

Office 282.12 281.73 281.73

ELEV 17.07 18.22 18.22
Stairway 14.64 16.28 16.28
Corridor 26.27 26.89 26.89
Toilet(M) 8.39 8.21 8.21
Toilet(F) 8.72 8.68 8.68

Total 357.21 360.01 360.01

FAA 7185 ddo g Sgsig o, 3] 39
v A A 2 H8 A4 A= Table 73 2T

Table 7. Cost Estimating using K-BIM

Area (m’) Unit Cost (won)
nii
Space | Element | N- H- .
P K i
Office | Office rice | N-Office | H-Office

Ceiling | 532.12 | 240.18 | 24,989 | 13,297,147 | 6,001,858

Office | Slab | 532.12 | 223.46 | 78,400 | 41,718,208 | 17,519,107
Wall | 127.3 | 98.7 | 51,458 | 6,550,603 | 5,078,905

ELEV Ceiling | 123.15 | 55.58 | 23,572 | 2,902,892 | 1,310,132

HALL Slab | 41.05 | 24.7 | 13,000 | 533,650 321,100
Wall | 773 | 41.6 | 11,153 ] 862,127 463,965

NFAE T HIFAAE 7155 Uil wRksAble

747}k 34,943714), 29, 812719102 AEH Ik 7F AW

A=Y

v AR St B8-S AHE2(47.36%), ELEV/HALL

(41.81%), 332(6.99%), AT (2.84%) o8 #A]
HAk F-9 FAH] = NGFA A HYFAE 2%

v, 17, 8 so

=

2 AL A et
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Fig, 8. Error Rates of Schematic Estimation
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Table 8. Verification of Usability

Efficiency LOD Input Process Total
TEM 0.96 0.64 0.62 222
K-BIM 1.48 0.76 1.01 3.24

TEM : Traditional Estimation Method
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