Journal of The Korea Institute of Building Construction pISSN 1598-2033
Vol. 23, No. 6, pp. 851-862 / December, 2023 elSSN 2233-5706
https://doi.org/10.5345/JKIBC.2023.23.6.851 www.jkibc.org

Research Paper

AY SANAO| ALLYS At ONEY XY BY 75

—

Decision Support Model for Establishing Plans of Gamyeong Restoration
Project

I=51 . 5kxt
oo —

2. OMYSI - RppIax

i

Foi
ro
Fol
r

Kim, Jong-Hun' - Haan, Chan-Hoon? - An, Dai-Whan® - Cha, Minsu**

'Ph.D. Candidate, Department of Architectural Engineering, Chungbuk National University, Seowon-Gu, Cheongju, 28644, Korea
“Professor, Department of Architectural Engineering, Chungbuk National University, Seowon-Gu, Cheongju, 28644, Korea
3Professor, Department of Architecture, Chungbuk National University, Seowon-Gu, Cheongju, 28644, Korea

*Ph.D., School of Civil, Environmental and Architectural Engineering, Korea University, Seongbuk-Gu, Seoul, 02841, Korea

*Corresponding author ABSTRACT
Cha, Minsu
Tel : 82-2-921-5920

This study introduces an objective and systematic framework for prioritizing buildings in the

Gamyoung restoration project using a decision-support model. This model integrates evaluation
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Decision Support Model for Establishing Plans of Gamyeong Restoration Project
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Table 1. Evaluation criteria review via Delphi method

Evaluation criteria POOL 1st evaluation criteria
(literature review) (merging duplicate items with similar meaning)

Ease of construction, constructability Constructability
Historical significance, historical authenticity Historical significance
Cultural value, preservation of historical value, value and authenticity Cultural value
Academic value Academic value
Artistic value Artistic value
Aesthetic value Aesthetic value
Cost, economic viability, financial feasibility, economics, economic resources Rationality of budget allocation
Restorability, feasibility, degree of authenticity Completeness
Value increase, economic impact Economic feasibility
Education value and utilization Educational value
Preservation state, integrity, condition Restoration conditions
Authenticity preservation Conditions for authentic restoration

Surrounding integration, region integration, surrounding environment preservation,

. . . . . . . . . . Surrounding integration
integration, surrounding utilization, surrounding environment integration, regional restoration,

User friendliness, visitor exploration, convenience, accessibility Convenience
Environmental perspective, damage minimization Environmental perspective
Usability, future usability Usability

Phased, expansion perspective Expansion perspective
Manageability, manageability, management conditions Manageability
Urgency Urgency
Restoration feasibility Restoration feasibility
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Table 2. Further review of evaluation criteria via Delphi method

Ist evaluation criteria 2nd evaluation criteria Note
Constructability Construction difficulty Maintain
Historical significance Historical significance Maintain
Cultural value - Integration(incorporating historical, academic, and artistic significance)
Academic value Academic value Maintain
Artistic value Artistic value Maintain
Aesthetic value Aesthetic value Maintain

Rationality of budget allocation ~ Rationality of budget allocation Integration(combining economic aspects and overall assessment)

Authenticity and completeness

. . Integration of restoration and authenticity conditions
of restoration conditions

Completeness

Economic feasibility - Integration of rationalization of budget allocation
Educational value Educational perspective Maintain
Restoration conditions - Integration of authentic restoration conditions and completeness
Conditions for authentic restoration - Integration of authentic restoration conditions and completeness

Expansion perspective,

Surrounding integration .
perspective

Modification(expansion perspective)

Convenience Arrangement perspective Modification(viewer perspective)
Environmental perspective - Elimination
Usability - Integration of budget rationality, economic efficiency, financial feasibility
Expansion perspective Expansion perspective Maintain
Manageability - Integration of budget rationality, economic efficiency, financial feasibility
Urgency - Integration of budget rationality, economic efficiency, financial feasibility
Restoration feasibility - Elimination
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Table 3. Final result of hierarchy results from third Delphi verification
Hierarchy 1 Hierarchy 2 Description
Utility viewpoint Significance from a facility usage perspective
Ease of spatial . . . . o . .
layout Arrangement viewpoint Significance from the perspective of facility routing, layout and spacing
Expansion viewpoint Significance from the perspective of efficiency in expansion linked to surrounding facilities
Historical significance Significance from the perspective of facility function and historical relevance
Cultural L Lo . . -
. u ura Academic significance Significance from the perspective of academic value of the facility
significance
Artistic significance Significance from the perspective of cultural and artistic value of the facility
Construction difficulty Rationality of facility restoration from a constructability perspective
Ease of project Budget rationality Efficiency of the restoration budget allocation for the facility

execution Restoration level of authenticity/

Rationality from the perspective of restoration completeness

completeness
. . Use perspective interest Visitor interest from an educational perspective
Viewer interest . . .. . .
Aesthetic perspective Visitor interest from an aesthetic perspective
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J oA} AE7HE 39 23] QItH(Table 4).
Table 4. Work experience of survey respondents
Relevant work experience Number of respondents Cultural heritage restoration work experience Number of respondents
Less than 3 yrs. 4 Less than 3 yrs. 5
3~10 yrs. 6 3~10 yrs. 6
10~15 yrs. 6 10~15 yrs. 5
Greater than or equal to 15 yrs. 4 Greater than or equal to 15 yrs. 4
Greater than or equal to 3 yrs. 16(80%) Greater than or equal to 3 yrs. 15(75%)

Journal of The Korea Institute of Building Construction 855



Kim, Jong-Hun - Haan, Chan-Hoon - An, Dai-Whan - Cha, Minsu

= o
852 AE-S thA} O & Microsoft Excel 2 AHP AHA1-S R Els) 5tof 7} HrgtEH 71545

0w, 7 A7H= T Table 59 2Tk §87H0] 715 Aol F4.E Aol S b Zolm, 2t A% ) 7154

A7 205 5 A3 Z|9=(Consistency Index, C.1.)7} 0.1 Z3Fsto] =24 Q1 d3Ao] ZoE| oty Hr] =
' =
o

A% 114 AR Gol4o] 03542 71 F 51 Telslor @ BrHIE0 2 eRton, thgog

&N AU A
B} 9 ] 0] £014(0.239), WA mgw 5(0.205), 2314 F85(0.202) =02 7S] 7 AP E| ). 71E ] Faol| A
= AR ] Gol ol A Algitol&=710.149= 71 T8 5HA aLesor & W FRlEC & el o, g0 = = AR
o] gold o] T4 it eel/d(0.121)0] 2= 91 2 YEPETh 39l = = 37 9 2] 0] o] o] v x| ¢H3de] 0.1200 & L}

Table 5. Comprehensive weighted ranking

Hierarchy 1 Hierarchy 2 Final weight Rank
(weight; a) (weight; b) (axb)
] Utility viewpoint(0.175) 0.042 10
Ease of((s)pza ;1;)1 layout Arrangement viewpoint(0.503) 0.120 3
' expansion perspective(0.321) 0.077 8
o Historical significance(0.177) 0.036 11
Culturezlo‘s;%r;l)ﬁcance Academic significance(0.456) 0.092 5
Artistic significance(0.367) 0.074 9
) ) Construction difficulty(0.420) 0.149 1
Fase of p(rgjgxxec““on Budget rationality(0.341) 0.121 2
. Restoration level of authenticity/completeness(0.239) 0.085 7
Viewer interest Use perspective interest(0.428) 0.088 6
(0.205) Aesthetic perspective(0.572) 0.117 4
Weight sum 1.000 -
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Figure 1. Decision-making support model

5. A+t

5.1 A+ 7HQ

2 A7) 4 AN melo] ZFEAAL 5512 15 oK A & B3] 919 4B T2 AR 5 54
AL o 2 AL 7S S5 TH Table 6). T 7192 35 MG HE8A 7] HA/2](2020-2029) E5] Bo] of

it
_O'_II‘
R
i
oY
N
o,
N

=

Journal of The Korea Institute of Building Construction 857



Kim, Jong-Hun - Haan, Chan-Hoon - An, Dai-Whan - Cha, Minsu

o] QIet. A AT AL 2 B el FolslgAL Bap B A8 vt plsl RS 24 A5 23918
qro e AXsln. SRl Bab PRIQT 4 A2e 31 ofyolnl, B 122808 ZApE|glon, 159 o4
2715 6% EatE|let. B B9 A} piste] AR 2308 AR|9] 75%S AR5k ek,
£3], ARAH5o] thalage] is] motsta Al ol eldt 4 QLS 5470 W 7 U Bl Ao gt A

Al AT ARE AT, EE 71 BAAE oA Re] mease tep 7l =53 B9 a7 Brh
= 2 vjo] SHA I B S5 Aol HTA FESIGCP, 1 A3t sihhgo] AUG A0 Weslo] o]
£ )= #-gsle] Al A7E A,

Table 6. Overview of case study conducted

Classification Description

Location Sanseong-dong, Gongju, Chungcheongnam-do

Era In the 36th year of the Joseon Dynasty, around 1603

Category Heritage structures, politics and defense, palaces, government offices

A
A

o1

2

A2 A gt AZS 9ol AR T AES 53451} A2 % BA1S IBM SPSS StatisticsS ©]-8351%.0 1, Z2HIS
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Table 7. Results of case study

Ease of spatial layout

Cultural significance Ease of project execution ~ Viewer interest

o
o = c

=2 5 5] o =3 @ = =1 2 = v

= [} 5 =8 ] @ g (=N Sooe @ =

5 <1 2. ) B o H (78 e.= (%] .(_D,

Classification s El B @ @, & g = g8 <4 g RD  Rank

z < e g s £ o g s = s @

g g 2 = = g =3 g =2 S

g Z g 8 g g g Z o< 2 g

= 8 0z s £ 8 £ <9 8o & 7

g a @ 3 < 2 g @

4 12 8 4 9 7 15 12 8 9 12
Seon-hwa-dang 20 57 34 17 43 34 66 53 38 41 53 457 1
Yeon-cho-dang 18 50 29 15 35 27 54 45 35 36 47 390 3
Jing-cheong-gak 14 41 22 11 28 24 47 41 32 32 37 328 7
Nae-a 17 50 32 15 37 32 62 54 38 39 52 429 2
Gum-ryuel-dang 18 43 24 15 38 25 50 40 31 36 38 356 4
Shim-Yak-Dang 14 36 20 11 28 21 39 32 23 26 31 281 10
Bi-Jang-Cheong 12 33 20 9 24 18 35 31 22 23 29 256 12
Young-Ri-Cheong 12 30 20 11 25 18 34 29 21 24 29 251 13
Gun-Gwan-Cheong 11 27 17 9 23 18 31 27 20 25 28 238 14
Gong-Su-Cheong 15 36 22 12 32 20 42 34 27 30 32 303 8
Jib-Sa-Cheong 16 42 24 13 33 20 50 41 30 32 38 339 6
Byul-Cho-Cheong 14 46 26 15 35 22 43 44 31 34 36 347 5
Cheong-Jik-Cheong 9 24 15 8 17 15 28 24 17 18 22 198 16
Jin-Ri-Cheong 11 28 17 10 26 16 26 25 17 24 28 228 15
Yeon-Mu-Cheong 13 36 23 12 28 20 35 33 21 27 30 278 11
Jae-Mul-Cheong 12 35 20 11 27 21 41 32 22 28 34 283 9

Seon-hwa-dang
Nae-a
Yeon-cho-dang
Gum-ryuel-dang
Byul-Cho-Cheong
Jib-Sa-Cheong
ling-cheong-gak
Gong-Su-Cheong
Jae-Mul-Cheong
Shim-Yak-Dang

Yeon-Mu-Cheong

Bi-Jang-Cheong I
Young-Ri-Cheong I
Gun-Gwan-Cheong IS
Jin-Ri-Cheong I

Cheong-Jik-Cheong

o

M Utility viewpoint
B Academic significance

M Restoration level of authenticity/completeness B Use perspective interest

w
=}

100

B Arrangement viewpoint

B Artistic significance

150 200 250 300 350 400 450

M Expansion perspective Historical significance

B Construction difficulty B Budget rationality

B Aesthetic perspective

Figure 2. Priority results by buildings
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