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Development of Estimation System for Housing Remodeling Cost through Influence
Analysis by Design Elements

Kim, Jun', Cha, Heesung’
"Department of Architectural Engineering, Ajou University

Abstract : In As urban apartment are aging, the necessity of reconstruction or remodeling to extend the life of buildings is
increasing. In such a case, a co—housing association is formed to implement decisions on reconstruction or remodeling
projects, At this time, the most important thing for the co—housing association is the business feasibility based on the
input of the construction cost,In the case of reconstruction, it is possible to estimate the construction cost by using the
accumulated construction cost data, and then evaluate the feasibility using the construction cost, However, in case of
remodeling, it is difficult to calculate the accurate construction cost because the number of accumulated construction
cost data is small, In addition, non—specialist clients often require estimates of various design factors, often negatively
impacting the accuracy of estimates and the duration of estimates, Therefore, in this study, proposed method to
reflect the opinion of the owner who is a non —expert, as a design element, and a method of calculating the expected
construction cost according to the design element, and constructed this system so that it can be easily used by the non
—specialist owner, In order to clearly reflect the requirements of the non—specialist owner in the estimates, extracts
the design elements from the existing remodeling cases, classify them, and suggest a plan for the client to choose, In
order to reflect the design factors to the estimates, the existing apartment house remodeling cases were investigated
and the design factors were extracted to have a large effect on the construction cost, Finally, developed system based
on MS Excel so that the above contents can be easily used by a non—specialist client, In order to verify the accuracy of
the proposed estimate in this study, verified the accuracy of 80% of the results by substituting the case of remodeling
quotations and obtained a positive result from the questionnaire survey to examine the ease of use of the non—
specialist customer . In this study, propose an estimate estimation method using four cases, If the remodeling cases are
accumulated continuously, the expected effect of this study will be higher,
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Table 1. Schemetic Estimation Methodology Review

Type unit Characteristic
Cost Indexes Method Cost data Corrected time and
place
Factor Estimating Method Factor Reflects Factors
Parameter Estimating Method Project size, Reflect size
Volume
Project -
Cube Functional Charactoristics Reflects Characteristics
Method
Superficial Floor area Popular
Unit Method Major quantity Analyze thg .ma'” things
statistically
Cost Weight modify Each Work Edit to meet target cost
ost—
Weight work relation Each Work Edit to meet Primary
work cost
Performance statistics Project Utilizing statistical
method Characteristics techniques
Condition correspondence Each Work Reflects Condition factor
method
Element method Design element Reflect decs;g;? factorin
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Table 2. Contingency Methodology Review

Level 1 Level 2 Type Characteristic

Traditional percentage |Depends on experience

Deterministic model

Expert Judgement Depends on Expert

Use historical data for

Regression Analysis ; :
regression analysis

The Project Evaluation optimistic,normal,

Non— ) pessimistic cost with
. . and Review o
simulation probability
Probabilistic Optimism bias Uplift Analyze after
model (Reference Class separating project
Forecasting)

construction cost as
Range Estimating arange according to

simulation probability.

Integrated Models

forCost & Schedule Link time and cost

Replace language with

F Technigue
uzzy fau numbers

Artificial Neural Computer learned and

Modern model Network analyzed
Case—Based Reapply the problem—
. solving method of past
Reasoning

cases
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Table 3. Remodeling Design Element Breakdown Table

Lv.1 Lv.2 Lv.3
Apartment Area Number of cores (0~3)
Remodeling Balcony extension (0~10%)
Design parking lot construction (0~150ea)
Element : .
deck parking lot construction (0~3 floor)
Underlground underground parking lot construction
Parking lot | (0~3 floor)
E/V —underground parking lot connect
(0~3 floor)
Safety diagnostic rating (A~C)
structure type (Rahmen,wall)
Bearing wall demolition (0~30%)
Structure
Piloty (O,X)
Apartme.nt Seismic reinforcement (small~large)
Remodeling - - - -
Design Foundation reinforcement (micro pile, SAP)
Element interior remodeling (small~large)
exterior remodeling (small~large)
landscape remodeling (small~large)
£t plumbing remodeling (small~large)
c
insulation (small~large)
PIT remodeling (O, X)
Interlayer noise construction (small~large)
Heating type remodeling (O, X)
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Table 4. Risk Identification and Influence Research Review

Researcher Contents
RISK type N
(Year) RISK Factor Analysis Methodology
Fuzzy,
(2008) y Literature revie?/v Evaluation Index Analytical
Hierarchy, Process(AHP)
Tavakolan |  Project Expert survey Reachability Matrix,

Brain storming

Literature review Network Diagram

(2017) management

Karakhan ) .
(2017) Safety Literature review Plane Analysis
Wang Safet Expert survey, Weighted Risk Structure
(2017) ¥ Literature review Matrix, Risk Network
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Remodeling work
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Table 6. Quantity Influence Survey Result

Table 7. Risk Influence Survey Result

Design element ti Infl
Vi Vo2 option nfluence
X 1
Core Extend E/V 1ea 1.3
2ea 2
3ea 2.5
Floor area
X 1
small 1.5
Extend balcony medium 5
large 2.5
X 1
parking lot ~50ea 1.5
~100 ea 2
~150 ea 2.5
X 1
. 1 floor 1.5
Deck parking lot > floor 5
) 3 floor 2.5
parking lot
X 1
, 1 floor 1.5
underground parking lot > floor 5
3 floor 2.5
X 1
. 1 floor 1.5
E/V—parking lot connect > Tloor 5
3 floor 2.5
A 1
Safety diagnostic rating B 1.5
C 2
rahmen 1
structure type wall 1.5
rahmen+wall 2
X 1
. ) ~10% 1.5
demolition bearing wall Z50% 5
Structure ~30% 25
Piloty X !
o} 1.5
X 1
L small 1.5
Seismic reinforcement -
medium 2
large 2.5
X 1
Foundation reinforcement smg\l 1.5
medium 2
large 2.5
X 1
Interior remodeling smg\l 1.5
medium 2
large 2.5
X 1
Exterior remodeling smg\l 1]
medium 1.15
large 1.2
X 1
) small 1.1
Landscape remodeling medium 115
large 1.2
X 1
. . small 1.1
etc Plumbing remodeling medium 115
large 1.2
X 1
Insulation smg\l 1]
medium 1.15
large 1.2
. yes 1
PIT remodeling o 5
X 1
Interlayer noise small 1.5
construction medium 2
large 2.5
. . yes 1
Heating type remodeling o 15

work breakdown design element
) design ) design
b | w2 | w3 Lvd S0 et 1| %S9 leiement 2
element 1 : element 2 |
influence influence
interior | interior remodeling | 2.5
structure Beanng Wa” 3
. demolition
demolition o~
' plumbing
I ) 2
plumbing remodeling !
remodeling exteriorwall |exterior remodeling| 1.2
' fety i i
maintenance Sa etyd\‘agnostlc 15
rating
structure | reinforcement Safety dagnosto 15
rating
Seismic Seismic
' . 2.5
reinforcement | reinforcement
common—
temporary
temporary -
direct
ground
temporary
structure PIT remodeling 1.5
masonry | interior remodeling | 2.5
Plaster Interlayer nqse 95 mtenq 25
construction remodeling
normal waterproof | interior remodeling | 2.5
achitectue tile interior remodeling | 2.5
steel interior remodeling | 2.5
exterior  |exteriorremodeling| 1.2 | insulation | 1.2
window | interior remodeling | 2.5
plaster  |interiorremodeling | 2.5
interior | interior remodeling | 2.5
stuclue = Ifunderground 95
B parking lot connect
demolition o~
' plumbing
I ) 2
plumbing remodeling !
maintenance Safely diagnostio 15
rating
' reinforcement Safetyd\‘agnosuc 15
remodeling rating
structure - -
Seismic Seismic 95
reinforcement | reinforcement ’
under Foundation Foundation
ground . ) 2
reinforcement | reinforcement
pile
ovil
earth work
stuclue = .*underground 95
parking lot connect
nomal  farchitecture| "0
plaster
painting
Heating
plumbing type 1.5
remodeling
normal .
common electricity
landscape \andscap ¢ 12
remodeling
other work
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Information Input
Location Seoul(Gangnam)
Construction Completion Year 1991 ~ 2000

Household composition (Before/After)

21~30 Pyung, 120 ea/
31~40 Pyung, 138 ea

Slab Height 2.6m
Quantity Ground Floor Area(Before/After) 1756 / 2556 m
Information Coverage Ratio(Before/After) 21.4/35.6 %
Total Ground Floor Area(Before/After)| 11490 / 18797 m*
Total Underground Floor Area(Before/ 1094 / 7110 m
After)
Floor 15/18
Underground parking lot Floor 0/ 2 Floor
Extended cores Oea
Balcony extension 10 %
E/N - unde;g;onuencc: parking lot 5 Floor
Safety diagnostic rating B
structure type Wall
Bearing wall demolition 20 %
Piloty 0
Design Seismic reinforcement Large
Inlfzc‘)?rnr::t?ctm Foundation reinforcement SAP Pile
Interior remodeling Large
Exterior remodeling Large
Landscape remodeling Large
Plumbing remodeling Large
Insulation Large
PIT remodeling Yes
Interlayer noise construction Large
Heating type remodeling No

(Household composition(Before/After)ZFs E-g-slo] 5
= AbERith, WRSMEA A3} 245Ak= AUllH 2]o]9]

7ol wbA Y e ACR B

Homg (Table 7)
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