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BIM-based Repair&Replacement (R&R) Cost Estimating Process

Park, Jieun', Yu, Jungho®
"Department of Architectural Engineering, Kwangwoon University

Abstract : In a construction project, the portion for maintenance costs for a building is considerable compared to the initial
construction cost, As such, Life Cycle Cost (LCC) analysis is being increasingly utilized to assess the design value of
engineering work in Korea, Additionally, the Public Procurement Service in Korea announced that it will be mandatory
for all domestic construction projects to adopt BIM, Furthermore, the paradigm for architectural design has shifted from
2D to 3D, and to BIM, which includes a data management system, Within this background, however, there is currently
no adequate BIM—based LCC analysis software and the requirements of cost estimation for repair and replacement
cost for a building is not completely adequate in BIM tools such as Revit and Archicad, Therefore, this study suggests
a process of cost estimation for repair and replacement (R&R) cost based on IFC data, First, we analyzed existing
R&R criteria and defined BIM—based requirements when calculating R&R costs, These requirements were extracted
from relevant IFC data, Subsequently, this was saved to a database and a BIM—based database was built for R&R cost
estimation, Finally, this database was connected with external databases such as R&R Criteria DB and Cost Information
DB to calculate R&R costs, This process is expected to improve upon the traditional process of cost estimation of R&R
cost by applying a BIM model, The proposed process can contribute to a further standardizing of BIM—based LCC
analysis thru application to initial construction costs, energy costs, and other maintenance costs,
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Table 1. Literature Reviews On BIM based LCC analysis

Literature Author Contents
A Study on a BIM—based Gyu Tae, |Suggest a BIM—based quantity
Structure Life Cycle Cost Park calculation and LCC calculation
Calculation Process (2011)  |process

Construct maintenance property
Dae—Hyun, |information by adding parameters
Kim to the Architecture Revit and
(2012) propose LCC calculation model for
residential building based on BIM

Development of LCC
Calculation Model for
Residential Building based
on BIM

Development of a BIM—
based LCC Analysis

Clarify the factors which are
Hae—Doo, |inhibiting the efficacy of existing

Process—focused on the Seo LCC analysis and proposes
Exterior Skin System for (2011) reformed model BIM applied LCC
Buildings— analysis, as a method of settlement

Leveraging Whole Life
Cycle Costs When Utilising
Building Information
Modelling Technologies

Dermot  |Develop LCC analysis template for
Kehily, et.al |WLCC by traditional BIM—based
(2012)  |cost estimating software

Conceptual Building Develop BIM framework of
Information Modelling Ki Pyung, |financially and environmentally
Framework for Whole— Kim affordable whole—house

house Refurbishment (2014) refurbishment solution based on
based on LCC and LCA LCC and LCA
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Table 2. Long-term Maintenance Plan-An Example of Cement Mortar

Target Classification Repair Repair | Replacement
object cycle rate cycle
Cement External—Roof 5 year 20% 10 year
Mortar Internal—Slab 5 year 15% 20 year
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Building Overview

+ Name: Duplex A

+  Use: Residential building

+  Scale: Two underground levels
+  Gross floor area: 490.90m?

Footprint of 1+ floor

Fig. 7. Sample BIM model of case-study

Table 3. Assumption of case-study

Criteria Housing Act Long—term Maintenance Plan
Corporate Tax enforcement ordinance
Service life 28—steel - reinforced concrete structure, reinforced
concrete structure, stone, steel structure and all: 40 year
Inflation rate 2.5%
Discount rate 1.5%

AAIRE ZRA| 20X A ol whet AR R 5
Hio] Aolslet, wheba & AR A gl 7 7HA] e
BT H507] Slel vl A o R AAIE A AH] AP
LA 2] Agshgiet,

4.2 BIM7|8t =M wHH| A4 FFE F&
4.2.1 HIEZEH|
H Al A g-o] tiako g 2AHZ(Level 1)o]] A3 vl

Table 4. Result of extracted IFC data of slab object

Entity Property Extracted IFC data
Name Bathroom1 B104
IfcSpace
D #2910
D #34332
IfcRelSpace | InternalOrExternalBoundary INTERNAL
Boundary RelatingSpace #2910
RelatedBuildingElement #16213, #2976
Name ‘Floor:Finish Floor —
IfcBuilding Ceramic Tile:171261"
Element ID #16213
Type IfcSlab
IfcRelAssociates RelatingObject #16213
Material RelatingMaterial #16216
IfcMaterialLayer ID #16216
SetUsage ForlLayerSet #15733
IfcMaterialLayer ID #15733
Set MaterialLayer #15661,#15682
) ID #15731,#15732
IfcMaterialLayer
Material #15661,#15682
ID #15661,#15682
lfcMaterial Ceramic Tile, Masonry —
Name
Grout
) D #16225
IfcReIDefmesBy RelatedObjects #16213
Properties
RelatingPropertyDefition #16253
D #16253
IfcPropertySet Name Dimensions
hasProperties (Quatintity) 3.16(m?)

Table 5. Result of extracted IFC data of window object

Entity Property Extracted IFC data
A % 214 Floor:Finish Floor — Ceramic Tile:171261% lfeSpace Name Living Room A102
- - ID #
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