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Cost Prediction Model for Building Demolition Work
by Using Regression Analysis
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Abstract

While the scale of the domestic market for demolition work is steadily increasing, research on cost prediction for
demolition work is insufficient. Thus, this study proposes a cost prediction model for demolition work that reflects
various attributes influecing the fluctuation of demolition cost. 13 influencing factors and historical cost data were
collected based on literature review and experts’ advice, and two prediction models were constructed through regression
analysis and the prediction accuracy was evaluated. As a result, it showed an average error rate of about 6 to 12%,
and it was possible to explore the possibility of use as a reliable prediction model. The results of this study can
contribute to estimating appropriate construction cost and improving related standards for domestic demolition works in

the future.
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Table 1. Factors influencing demolition cost [20]

Category ID Factors

P1 Number of floors

P2 Number of underground floors
P3  Elevator presence

P4 Gross floor area

P5  Floor area of a typical floor

P6  Years elapsed since construction
P7  Type of building structure

Composition type and ratio of the
building materials

P9  Shape and variation of elevation plan
P10 Shape and variation of floor plan

E1 Presence of separating dismantlement
Site location

Surrounding traffic condition

E4  Free space for open storage yard

Physical
properties

P8

Environmental  E2
properties E3
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Table 2. Existing studies on construction cost prediction

Author Taraet tacili Technique
arget facili
(Year) g Y RA  ANN CBR
Kim et al. . :
(2004) [21] Multi-housing N4 N4 v
An & Kang Multi-housing
(2005) [22]  (underground parking lot)
Kim & Son ) o
(2006) [23] Educational facility v
Kwon et al. ) i
(2008) [24] Multi-housing vV
Seo (2009) N .
5] Distribution facility v
Han (2010)
6] Road v
Kim (2012) ) -
(27] Educational facility N4
Ji et al. . )
(0012) 28] Multi-housing vV

* RA: regression analysis, ANN: artificial neural network, CBR:

case-based reasoning

Table 3. Attribute data influencing demolition cost

Attribute Range
Number of floors 1-22 floors
Number of underground floors 0-3 floors

Gross floor area

725-60,820m?

Floor area of a typical floor 118-10,114m?
Years elapsed since construction 10-42 years
Elevator presence Presence 19
Absence 8
RC(shear wall) 14
Building structure type RCl(rigid frame) 8
SRC 5
2% 10
Ratio of mixed wastes 275% 5
5%~ 12
square 10
Shape of floor plan rectangle 16
irregular 1
easy 9
Ease of external scaffolding installation normal 15
difficult 3
enough 5
Free space for stock yard normal 13
not enough 9
easy 7
Ease of waste disposal normal 1
difficult 9
high 17
Possible civil appeals normal 9
low 1

REL DI R EE

3.1 diole #F

E Ao Shin et al.[2019] sfAlZAR] GaFacl
(Table 1)& 7122 3}0] & 137] 213} FAW|(E FAH),
AAfe]s], TAgkeH]) goleg SRR sl
AFA] AT} B 9 AZOWL Ef vjEslgon, &
287 @ HlelEE o3t o] F HlelE 9] A=l
Hold Ao BT 17 gL ALl 277] @4

Holels =Y 5} H3o] BEAlgik TR F RCE
+ H4)(shear wall)2t E]*?iJ_(rlgld frame)= 25193 Th
Table 1914 422 TP} HEaiAl FHED)= &
a2 vle Qolo® BRskAon, A A5A 2}
= EHE 2%019, 2%0Vd~5%01T, 5%oVdos FHEst
At A= PUFPI)l wE ‘ﬂ‘:“ﬂl Al A BoVd, 4
WSAAE)] W S IE BhE oV e */v/ﬁ}?n
FEsto] Wlslei U}le_i SR E2)]
of UL TR 8/ B/ FGOR o] X}EE
eIt Table 3).

AN ot FA] Al- TS 71202 SAsl90
B, AL ARG HlEO R O Sl AuKelulol

oloJul gl TARRHIS Hiejelo] ARITARI(HHA]

H] A9, 1AgH] ZIHE ARgsiqict w3t dEe
A7 e & } =9 wioaly] 9lslo] 20154 715
Fr & 5lo] s A ALTARASE H8slo] BASH
At Table 4= 277H A TAA7)9} AEQlTAR] I
AR T2 EASARIE HER Zlojth

b S

3.2 M MY ¥ Ry MY

re

3.2.1 AW se] vuisy HE
O 4E] SYRS B ) PEL WY HolElz ol
Siiase] 218517 oloh cleee Mol el
L 0 S (SRR EAE, o W
¥} w7kl 49 Sl o1} Bask S, o
5o, Table 59 2o] & A7) BV 45 27 W52
FHElo] 14 SulaNDR BB 4 glon, 3 ¥
2 0|0l ‘TG V] HElHHD2, DI
4 51 of o 2 Wl 02 eaRe o
o] ujel oI L WA R Ao A ekoz 4

107



Cost Prediction Model for Building Demolition Work by Using Regression Analysis

At o] FO30), ol WA F4ade] B o)
o[EFE Este] (1) B/ VR (2) 234 RCEX(H
A, (3) S WA 5% oW, () A2 B ug
&, (5) 95l AX) ol W it v ol ofeig;
(6) OFEETE o}%: B2, (7) W W e RS 24
Jzdnon Asiolnt

Table 4. Actual and adjusted cost information on 27 cases

Construction ) Actual Adjusted
Case completed Constructlon construction construction
(year) cost index cost (1,000won) cost (1,000won)
1 2018 111.37 150,000 134,686
2 2014 98.69 45,000 45,597
3 2018 111.37 113,970 102,335
4 2018 111.37 100,000 89,791
5 2017 106.73 1,344,000 1,259,252
6 2017 106.73 58,700 54,999
7 2017 106.73 130,000 121,803
8 2018 111.37 455,000 408,548
9 2018 111.37 2,790,425 2,505,545
10 2017 106.73 1,938,650 1,816,406
11 2017 106.73 1,600,000 1,499,110
12 2015 100.00 1,553,000 1,553,000
13 2015 100.00 549,000 549,000
14 2016 102.52 907,000 884,705
15 2018 11.37 4,346,000 3,902,308
16 2013 96.63 63,500 65,715
17 2019 115.83 1,202,000 1,037,728
18 2019 115.83 807,000 696,711
19 2012 94.53 410,000 433,725
20 2006 69.77 54,000 77,397
21 2008 80.33 353,000 439,437
22 2014 98.69 188,000 190,495
23 2007 71.39 186,600 261,381
24 2011 91.42 17,271 18,892
25 2012 9453 77,950 82,461
26 2020 117.97 1,700,000 1,441,044
27 2018 111.37 614,000 551,315
Table 5. Example of dummy variable
Dummy variable
Attribute Category
D1 D2 D3

Elevator Presence 1 - -

presence Absence 0 - -

Building RC(shear wall) - 0 0

structure RCl(rigid frame) - 1 0

type SRC - 0 i

Adjusted consiruction cost Log transformed cost

(a) Raw data (b) Log transformed data

Figure 1. Dependent variable distribution
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Table 6. Correlation analysis results

Attute conolaton(2-taec)
Number of floors 7117 .000
Number of underground floors 449 019
Gross floor area 779” .000
Floor area of a typical floor 446 .020
Years elapsed since construction 243 232

'p<.05, “p<.01
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Table 7. Independent variables for regression analysis

Type of

i Attributes ID
variable
Number of floors (floors) X1
Number of underground
) X2
Numerical  floors (floors)
variable
Gross floor area (1,000m?) X3
Floor area of a typical x4
floor (1,000m?)
Elevator presence 5 (presence)
L 6 (RC-rigid frame)
Buil
uilding structure type 7 (SRC)
) ) 8 (72%)
Rat f il
atio of mixed wastes 9 (275%)
X10(square)
h f fl |
Nominal ~ nape of floor plan X11 (rectangle)
(Dummy) Ease of external X12 (easy)
variable  scaffolding installation X13 (normal)
X14 (enough)
Free space for stock yard %15 (normal)
. X16 (easy)
E f |
ase of waste disposa X17 (normal)
. o X18 (high)
Possible civil appeals %19 (normal)
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Table 8. Coefficients and collinearity statistics (Model 1)

Unstandized  Standized Collinearity
Model  coefficients  coefficients Signific___ Statistics
variable ance
Standard B Toleran VIF
error ce
Constant 20.686 473 - 43724 000 - -

X1 A1 .035 374 3200 005 551 1.815
X7 -1.536 318 -447 -4833 000 .876 1.142
X13 -.883 279 -316-8.163 .006 .753 1.328
X8  -1.335 .306 -.463 -4366 .000 .666 1.502
X9  -1.136 .364 -331-3.123 006 .668 1.496

X15 -.639 .268 -.228 -2.381 029 816 1.226
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Table 9. Coefficients and collinearity statistics (Model 2)

Unstandized  Standized Collinearity
Model  coefficients  coefficients Signific  Statistics
variable Standard 5 ance  Toleran VIE
error ce

Constant 21.481 322 -66.588  .000 - -
X6 -.979 .361 =304 -2712 016 465 2.150
X7 -1.490 307 -434-4849 000 .729 1.371
X8  -2570 357 -893-7202 .000 .381 2628
X9  -1533 323 -447 -4748 000 661 1514

X183 -1.073 249 -383-4316 .001 .740 1.351
X15 -.744 234 -266-3.175 .006 .833 1.200
X16 647 342 211 1892 078 471 2125
X18 1.287 .301 455 4278 001 516 1.938
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Table 10. Case project overview for model validation

) Case
Attributes A B c
Number of floors 2 5 9
Building structure type RC-Shear RC-Rigid RC-Rigid
wall frame frame
Ratio of mixed wastes 2% 5%~ 5%~
Ease of external normal normal eas
scaffolding installation Y
Free space for stock
normal normal not enough
yard
. - highly highly highly
Possible civil appeals possible possible possible

Table 11. Validation results of cost prediction models

[tem Case
A B C
Actual cost (1,000 won) 89,791 408,548 2,505,545
Estimated value
(1,000 won) 69,103 366,134 2,614,974
Model 1 Error rate (%)’ 23.04 10.38 4.37
Average error
rate (%) 12.60
Estimated value 00278 443518 2728533
(1,000 won)
Model 2  Error rate (%) 0.54 8.56 8.90
Average error
rate (%)" 6.00

= Error rate=|Estimated valuel-Actual costl/Actual costx100
= Average error rate=> Error rate of each case/3
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