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A Proposal of Modeling Guide of the Unit Space-based
Preliminary Cost Estimation in Urban Renewal Mix-Used

Development

- Case Study on OO Transfer Station Complex -
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ABSTRACT: Mix-used development in urban renewal project is done to effectively utilize the limited downtown. Generally unlike a
single project, It features placing a large number of different facilities(residential, commercial, business, cultural, etc.) which is each other
organically linked. The purpose of this study is to suggest the method of modeling guide for 3D preliminary cost estimation considering
visual and intuitive judgement of space in mix-used development Urban Renewal project. In this research, introducing SME(Standard
Module and Element) breakdown structure, FID(Finish Identity) for estimating building space unit-based quantity take off was
implemented. It could narrow the discrepancy of opinion between the stakeholders with more accurate cost-estimates, comparing to the

traditional methods.

KEYWORDS: Urban Renewal, Mix-Used Development, Preliminary Cost Estimation, Unit Space, BIM
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FID(Finish Identity) 2.
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Re-development/ New Town Urban Regeneration
Rebuilding Development Project
Project + Securing sustainable living condition of
existing residents

+ SocialCultural functional recovery
+ Recovery of urban economic

(2! 1) Scope of Urban Renewal Project
(Ministry of Land Infrastructure and Transport, 2013)



(% 1) Problems and features of Urban Renewal Project

Category Features & Problems
* pursuit of various value in each
projects
Pursuit of * Difference of purpose from each

diverse Value project to pursue
* Lack of interoperability (region,

strict, space)

Main * Presence of different type of
features projects
of Urban * Lack of linkage between the
Renewal Number of work of project

Project Projects * Difference of business process in

each projects
* Exist various stakeholders in
each projects

Complicated * Mixed various types of facilities,
involvement * High risk in whole of project
of stakeholders]| * Difference of pursuit of purpose
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Pre-desi i Design Construction
— design development documents
+ Pre-design/Schematic design.
+ Specification of MEP Specand capacity
1 1 « InternalExternal finish material i 1
T T s 1 ; !
' Conceptual ' Preliminary ' Detailed '
Estimation Estimation Estimation

(12! 2) Definition of Preliminary Cost Estimation
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(¥ 2) Research on Preliminary Cost Estimation

Analysis
Researcher Method Contents
Kim Multiple Verity the validity using genetic algorithm
(2004) regression | and multiple regression analysis for cost
analysis estimation early stage
Evolution of Proposed gmﬂmal intelligence system,
Cheng fuzzy Nerve which can improve the accuracy of cost
(2009) vy e estimates using (EFNIM) Evolution Fuzzy
Reasoning
Neural Inference Model
Seo QS based |Study on developing cost estimating
(2008) cost framework by analyzing previous cost
estimation | estimating model and case of QS
Calculati
acuiation constructing attribute information model
of standard ) . .
Lee avment in DB by using standard estimation and
(2010) pay o standard unit cost, and development of
quantities of )
. ) Work Sheet for expecting cost,
information
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(# 3) Main features of current BIM tools

Sort Advantages Disadvantages

Modeling in outward shape of | Never built a rule—based rela—
ArchiCAD | surface and solid, parametric | tionship among objects, and
CAD, BIM modeling restriction on parametric modeling

Bentley | Available BM architecture
Architectur | design, sdlid modeling, 3D based
e cacdated drawing models

Lack of compatibility with other
BIM tools and utility

Decrease of performance as

Revit Parametric modeling, material | the size of project becoming
Building | estimates, rendering larger, the limitation on rule
of setting parametric

Feasibility study to carry
out prior to the schematic
Dprofiler | design

fast economic evaluation of
space—based modeling

Not a common BIM tool, hard
to generate detailed 2D drawings,
and malfunction in integrating
design process

Modeling in outward shape | Corfusing user interface, restridtion of
Digital of surface and solid, | extending library, and limitation
Project | parametric CAD, BIM | on transforming 3D model into
modeling 2D drawings
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(X 4) Research on 3D information model—based approximate
cost estimation

Researcher Subject Contents

Comparison on | Attesting the effectiveness of BIM—based

Zhigang pre—existing cost estimation by comparing pre—existing
Shen, cost estimation | approaches and BIM—based one in
(2010) methods and | terms of generality, flexibility, efficiency,

BIM—based one | and accuracy

Automation in .
Lee Y on | BIM—based automatic QTO module for

QTO (quantity A .
(2004) takeoff) approximate estimation
Cost estimation
Franco method for Developing approximate estimation infor—

K.T. decision making | mation model for facile creation of

Cheng in building business alternatives in the early stage
(2012) information of construction project
modeling
For attaining more preci roximat
BIM based— or attaining more precise approximate

Park ) estimation, structural work of apartment
approximate

(2011) estimation house is categorized into spatial factor
and integrated with cost DB
Information For facilitation of open BIM—based cost
Kim model scheme | estimation, information model scheme
(2012) for open—BIM |in terms of prerequisite for property,
based cost construction of breakdown structure,
estimation and its level of detail
BIM—based
Shim integrated Attesting the effectiveness of BIM—
(2012) solution to the |based total solution by comparing with
preliminary previous cost estimating approaches
estimation
Calculating QTO | Accuracy validation on 3D BIM—based
Kwon by coditying | quantity takeoff method by implementing
(2009) breakdown to the case of education facility and
structure of comparing with result from previous
quantities methods
Park, By\l/:\jleaéoerd S\(sler.mc early—stage estimation mogel
) mirroring factors related to construction
(2011) approximate A o
) ) cost fluctuation for preliminary study
estimation
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L ( floor |,
\ level |1
3D model 1 3D model 1
Object ! Object {SME]!
a }4—(FID ||
[

I Y |

Excluding Obect conversion,

computation modification. addition

SME, FID property element object
(walls, column, ceiling, floor) information models

L 1y

|Bui|ding space Unit based guantity take offl

( visualization and cost estimation }

(2! 3) Concept of building space unit-based estimation
process
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(2! 4) Example of Floor Level Definition
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SMEZR ZEE R0ot= 2HEuM AEAZE E2Afst=
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(¥ 5) Example of SME(Standard Module Elements) Type

Area Module SME Type(Element)
Internal Window 211 Internal Door
Window Internal V\/ilndow 212 Internal Window
External Window 221 External Door
External Window 222 External Window
Inl(értljratlaﬁugya;iner\;VaH 213 Internal Curtain Wall
Curtain Wall External Curtain
Wall 223 External Curtain Wall
Curtain System
Internal Finish 231 Floor
Internal Finish 232 Wall
Internal Finish 233 Washboard
Internal Finish 234 Ceiling
Internal — -
Finish Internal Finish 235 Molding
Internal Finish 236 Curtain Box
Internal Finish 237 Furniture, Appliances
Internal Finish 239 Etc.
Non\c/jve;lrmg 251 Masonry
NO”@Z‘?I””Q Nonjve;l””g 252 Partition
Nondearing
Wall 259 Etc.
Stairs 261 Floor
) - Stairs 262 Wall
Stairs Finish Stairs 263 Ceiling
Stairs 269 Ect.
External 281 Floor
External 282 Wall
E:::i;nhal External 283 Ceiling
Roof 284 Etc.
External etc, 289 Etc.
Earth work 311 Earth work
Earth work 312 Temporary Steel
Earth work Earth work 313 Pile
Earth work 314 Soil ground
Earth work 319 Etc.
Subsidiary 321 Subsidiary
Subsidiary 322 Scenic Planting
Subsidiary Subsidiary 323 Landscape Facility
Subsidiary 329 Architecture Etc,
Etc, 400 Mechanic Facility
500 Electronic Facility
Etc, 600 Commur.wi'caﬁon
Facility
700 Earth Work
800 Landscape
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{72! 6) Integrating elements on the basis of meta knowledge

(2! 5) Codification of Elements of Internal & External
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Parameter Propertie:

Parameter Type Categories

®) Project parameter [ Columns -
(Can appear in schedules but not in tags) beenlniiilainbana)

) Curtain Systams

(©) shared parameter <M Levels -
(Can be shared by multiple projects and families, exported to ODBC, and Rallings ;|
2ppear n schedules and tags) —— o

[ Mass Floor

Select. Export. [ Mass Skylight
[0 Mass Exterior Wall
Parameter Data [ Mass Glazing
Name: [0 Mass Interior Wall
m]
|

#FLEVEL IMass Opening

Mace Ronf i
o it | »

Discipline:
checkat
Type of Parameter:
[ Show categories from all discipiines
[ Hide un-checked categories
Group parameter under:
Identity Data >
Add to all elements in the selected categories [ = ] l — ] [ = ]
- s

Parameter Propertie:

Parameter Type Categories

©® Project parameter [ Assemblies
[l Casewor

(Can appear in schedules but not i tags)

(©) shared parameter
(Can be shared by multiple projects and families, exported to ODBC, and
appear in schedules and tags) g Edges
[ Furniture

Select... Export... <[ StructuralFraming

1 phy L
Parameter Data Walls [
Name: — Sweeps L
s m -0 Windows .
Disciplne: () F——
»| © Dnstance

& chezeal
Type of Parameter:

[ show eategories from all discipines

[ tide un-checked categories
Group parameter under:
Add to all elements in the selected categories
[ oK J[ cancel [ mee |

(2! 8) Application to Floor level: process of add in
parameter properties

Parameter Propertie

Parameter Type Categories
@ project parameter

Assemblies
Casework
Ceilings

(Can appear in schedules but not in tags)

] »

<

() ghared parameter

{Can be shared by multiple projects and families, exported to ODBC, and L) Curtain Panels
appear in schedules and tags) .1 Curiain Systems
[ Curtain Wall Mullions
Select... Export... L[] Detail emns

Parameter Data Electrical Equipment
Name: - Electical Fixtures
2SME £ Floars

.18 _Clah Fdnas i
Discipline: 4 LI | ¢+
Type of Parameter:
(| Show categories from all disciplines

[JHide un-checked categories
Group parameter under:

Add to all elements in the selected categories [ = ] [ — ] [ Heb ]

(32! 10) Application to FID: process of add in parameter
properties

Atk o 22 488 M STRNEGA2 008118 U249 -3 ¥ 01

ol e messcanee sy

———
CErN

(12! 9) Application to SME: process of add in parameter
properties

24 BM application Revit 2012 7|&C2 DEES AMAI6
7| flet AR Aoz BH S7HE 2H SAH| HES
57| et & H(FLEVEL), SME, FID OH7iEi2 Holsict

Parameter Data0f| #FLEVELS BEO| 2{|#0f| 2tdsh= Of
JHAS 0|Z 2, LEAMTH|| Revit CategoryOilA] #FLEVELO| H|
gt & Q= Curtain Systems, Levels, RailngsS MEHSICEH

Parameter Data0il #SME= 2O LY - 2|£0f E2{0f 2|
0l Eof5l= o7 0|22, 2=AMEof Curtain Panels, Curtain
Systems, Curtain Wall Mullions, Detail ltems 20| 2[5 HEE
of CHet MEZ H|QI5t LHEE9] Revit CategoryZ AMEHSIT]

Parameter Datali| #FID= =2 FHO|Lt HIY, HA| 2HK|
DY Ho{oh= Di7HHS 0|22, SEHHO| Revit CategoryOf
M #FLEVELO| H{E £ U= Ceilings, Floors, WallsS AMEH
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(2! 11) Framework modeling of transfer station complex
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(2! 12) Example of interior modeling of transfer station
Complex
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(2! 13) Example of modeling for floor, ceiling, walls,
internal finishes
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