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A Study on the Process of Establishing Information for Applying
Cultural Heritage Standardization to Traditional Hanok Architecture
in BIM

-Focusing on Carpentry Work at Heungdeokjeon in Deoksugung Palace-
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Abstract The Hanok industry still relies on 2D drawings for quantity estimations, leading to errors, omissions,
and decreased productivity due to the separation of design and construction processes. Integrating
building information modeling (BIM) for automated quantity estimation is essential in the traditional
Hanok sector to overcome these challenges. This study utilized a real-world BIM implementation to
restore Heungdeokjeon in Deoksugung Palace and develop a Hanok Information Model tailored to
various construction types. The information modeling process involved six stages, integrating the
analysis of current quantity estimation methods, Cultural Heritage Building Information Modeling (HBIM)
guidelines, and an analysis for quantity calculations and estimations in cultural heritage restoration.
Parameter-based 3D modeling and linkage with the level of information (LOI) data were crucial for
accurate quantity estimation using BIM in constructing the Hanok Information Model. In terms of
detailed techniques in 3D modeling, issues such as quantity reduction due to the loss of sections in
traditional Hanok wooden structures arose. Converting them into parameterized libraries allowed the
alignment of the quantities and improved accuracy. This research offers fundamental insights for
practical application by presenting universal concepts and methodologies for quantity estimations using
BIM models in traditional Hanok and wooden structures.

Keywords : Traditional Hanok, Wooden Structures, Quantity, BIM, HBIM, Deoksugung Heungdeokjeon

*Corresponding Auther : Seang-Hyen Moon(The National Trust for Cultural Heritage)
email: msh@nationaltrustkorea.org

Received February 22, 2024 Revised March 25, 2024

Accepted April 5, 2024 Published April 30, 2024

478



EEETI

o fE I ook

7H5she A7goltt.

A A% L} THE E5 REolollAx gAEA
3t 7}7go] oju] PE7] ARt A ESHA Eofo
A BIMZ 33}o7] ol#l A wizo] A &-8=A
3k T2y 33k FolA AvdE HRE s
T 71€9 YIE <lste] BIM 3-8 7FsAo] AXHA,
=7l A= 3] AoliE7]o] AA HAskE 4= o]
g JE7HA] 585l] 93t HBIM AlA8S AXE &9
Ao} ool AeHo=r AHgsf Bl glrt. ShA|Tk of#]
Tz A% e BFAL 35 EFES 9] H|F
BAoZ Q5| 2D 7I6te] mHAMIS HIgo R AL
WA o2 fgE]o] A £ 0F U AEYE FF 5
o] A7t LAY}, ES AA 9 AlFIo] BalE
o] o2 QIgt FH TEE Pago] W2 Ago|tt. o]
g BAIES A YalAE BIMS 55 As 5
A 715S AR S Qlet ARt o AES 96l
Ae BEPY A 5 Eole A Blgo] a7
Hct.

olo] ¥ A7 2D 7|Hte g HAE A%
< "o BIM AFEAE o]gsto] LRES
Aot BZAL 5 4 JEIS TEHS
L BFAL FF BFAIETA 9 A% /hs e
12} gt} ESF o] oA A% TS 7
|EE Bl 2ol EEREAN AAS %
7= P Aoz S A%
AAol| Rilohs HE TS JEEE
nEsks AL 2Hoz gt B9
BIM &9 A7+E Sdistselr] Hsf A
84 FEE FACE EFX9 BIM
BIM 7|9t A% gF ZRAAE FHH0R

oj3t AFE 53t BIM 4+ AE ZEA|
olghs M2 7|&dgd et AYAHE

rvH o1

&
d

o}

g
£
2 9
Lo H R

ot
o

-,
i
=2,

>

Ak

i

[T C] Aoy )
)

o
)
2 1

e

ojd
>~
=

—

H\)ll
(o

i)
1
N

Ol
o
Io

b oK g

fo ol
1,

o
ot

2
>,

b
_°|l’,

-
Nt
ke

o 2 2 oH ooy

4 @ 3R

o
=

A
4

479

5o

4

RECE LT
3 toprt

A2 % 2

BIM AHAE A5}

A PHRE S

T AR S 9

3 Eop) EEENS BASH

19

3131
[e}Ne)

oA eFE S ARl Gy
oA SN S e R AE TS 5
AL Qs BeAlE] EEEAS] - Ak, A
AR 9 71ES EAste] SARE A A B
g+ LOI 352 2459l E3H FoMARoF
HBIM 7% 7% 242 3 2744 2 S84 8
45 TERL 2O BEFA QAR SAH RS
& 9% HAARE AESIT ol AT vl
2 71Z AR A 0] 22 gAof 485k BIM BR
2ES 75, ZRAAE vHste] HE S Ak
T AEE A AR V&S AASHL BIME €6
& AE FE A BEFA A8 IRALS =33t

27 s

Ze4 By

38, BFA} At

¢

N

—

o)L
AT

=
o
=

0 AN

y

S A4 AR 4

shein 35 e

294

q,

(s

=

FFAEY
N3 P ES

Q.

= BIM 719F 4] B A7t 24 57 738 4

R PR 4 Qe S0 A ARAT, oA E
= ZhsEAAo] o] Be A, BIM A Flol=gkel

A, A3} A2de] B A7, dlold AR FEAT
5oz FEY 4 U 4 A7 WL chewt ek

21440K2008) #919) Ald4o] 27 74 2]
o BAVE S 339 A% mhAle] w2 Ak



p=4

HERNL P R

2 A25d A4s, 2024

2] HAdS
o BE@gS AESE Weke AASHATHL

HeH(2010) 2D 7|¥t E=F4&3t 3D BIMZIEE &
FAE A B24E B A, DS B45k 3D 7|
gt BIM 289k AAISFATH2].

A71HE(2011)2 2D7|6t E5F4HE o] BIM 7|6t &
FAE QAEAE Fcte] EERO|A9] BIM AA
714 ol tigk 8849 2 A& 7153 FRIsHITHAL
ol E7H2013)= F&5E TAH BIM BE 15
ot vzt EFANE Z23E H|asto] BIM 71uE ESFAb

23] AFEEE Foli, S EFES A
BIM 2E¥ ®HS AAISFATHAL

A5H2014)= HAGACNA 2D THES 7[HEe =R
9] EFAE o Z F8alo] AT BT BIM
2 ST vlwste] A EF

=
o

=

=

=0
St A AFolAe 28 74

A= BIM 7|9 A2

Qe A58} AL FEo]
B AT ol R NZAA 712 ° ALAA A oA

ArgE31 v18-S HESH] 9
= AW 7S Bk AlF Do) ks 35 Ak
979} AHu] Bofof digt BIM 28 A= vjwz gt
SkA] g¥sktt. ol = FAFolM = AlF FAE WS
A ZE3} A7} 2T, BIM T+ S8 AR AXYo]
A2 8] BIM dlolels HAESFAY =3 & glo
ohe TAY] A Sl olggol 7] WEelth gt
AlEE a7t 4 Aol Aol SHAE M S8t
o $1ct.

A gt W BopollAs AlHA R BIMo| =
Y= a7, RS At FERE FAAFE F=
A=l ol AFES #E, EFE, A4 A &
=5 BIM dloje9] &80l tigt A7t et A%
ot}

& A GA] 285

jal

1

AR Aol B AR U BO) Soke A

Sloli 2 A7} gl Lo Uk 2
Tl B Am 9 B £ 5, A

KR
T BAHES A A TaiTh

=

480

5
4,

>
=
i

st olfat
ghzo} e nE
A, 527 o ol WaE St
A1) ke #9:37] uhe] ZgAol
B PEEjolof gk,

Hakat AR A% 718, 44, A, 29
AR Aol 2, 24, theol ik
ot

oleiat A%Z Aol wAmtc A3kt AHe] B
& w7 o] WS o2 B Bt WA I
EAR ARkl Wi Iufetch EAAY A
Alzko] MpgstL ol et wekek £l 4 ek ol
3 ALY Asleh Hu, 7149l FUo R Qls) A o
o] sk % gtk oleid AT AZA ke A
3171 918 A FulE AAStolok Stk 3t AolF
718 gk Eu AR HEA S o A4 %
glo] wiEH o AgEt BE B, A4t 2
o Aol A AL ohiA|gt WaHo
uxjo] $SE 847} e Bk

webd] A%E Aol E9 ASEE B, 24k A
B 5 350 Qe BESAL 4% A, At
o 49 gole 242 B9 dold AHEHL &
5 AR S BAE ARl BALA A
1Zhe st} BRAE ol ol Basit.

)

Zo

3

A

= T

T

o
-

1

-
T oo

S

3.2 UBHEOl At

3.2.1 YUstxol MM U 7N 9 52

A%E Aolarls A4 4 A4 95 284S V1
o= 7|Y-HA-NF-§ARY WAZ FET 5 ct

EG A 9 A4 AP0l uet wEaeh 45
A2 FEY 5 T ol 8RBT BEAS 71E
o Heste Fig. 13 4L Q% sEE U 4
olet.

ofuf WA} SR AZES PN Lk B

F



Hao

o=

e ARTE DA AT -95T FUHY TS FH0E-

am o
Design
Billof TR [ Boa | 7 Z
‘ antit ‘ it Analysis Synthesis
(BoQ)
= i Quot
[ Quotation | | Estimated cost ‘ ation ‘
Contract Executive budget
Construction
upenisor
=3 -

Fig. 1. Workflow Diagram for Bill of Quantity

3.2.2 UUHKOl BA|Q| 7T} RAixte]

Aok 9L Aoke] Balo] B BE Tt §9
& PAskE AH], wgH], Au], QuigkelE 2 olg
< Astel ogAS AR Aat 12ARE 74
37] Slal LS stefok aiet.

olelet WAL sAE B, A 5 4

5t7] I3t B0l Basith XAl Al
71A7} ol® BAE Fx5p| floto] 9d ~82
= A5 =89S $FOE FAo= Ao
ol Be3t #EH AEF Ee 7T B A=
219 gt 2 Aok o olo] IHA9] FAEZ
7 ¥ Data= 55 AAT 222 AR AQ7F
A9 =R3FFE Lo

AREAQ] A4 2] L2 T 98 AaEE A4t
AL B AE, w5 52 AEST olE Yol
WA A 78S viRisk TR 350 WE 8 A
9, £ E F5, 5 glo] £ AHEsto] JAlst
NE & JA T S T, 259 2A FE, J
Aol T &5 24 IR HE 55 vHIT F A
AE A JAE AEA= Al A ot 3F
HE2 2R JAsk 2AH @rkE didsta 3AmE
Argsto] A E 233t

ZHE YIA= Al 270 uet " a3t kA4,
gt 5 794l BodR AT R, TARE Al

)

S gy

.

H

-
Q]

[e)
-

Pst7] 98] WHoR Wast AgEel i, B4 1
AAS WS WA, B B R S0 Het

B 2T B9 Sl olEt AN AYES HE
slof oINS HEA0E B Hek

3.3 22| E0F E/MITIEL EEEY

o] 'oks £71 dlSol ofdal, 9315

481

o

22 7
EAX]

o] 544 9iek. oleid o
A% 9% QB 716 B4 dA=
FAEGolE S get Bappsel
e e W ek 5o A

A3]e),

p

Lo
=

o
d

=2

BH=
o] AT SE=A =7} nhdE o] Al

0odr

o

.

i=g
Y] A7HANIES 20189 124 139 235}
A7 ot Al198== Ao EoHAgE] SA] 47t
Akl ol H-gstofor & 7S Aokt 2ol
2 SAF A7HAIRE BlE2 A, m] g, dhkt
gl 9 olgor FYET, A=H], iy, vl vlad
e FF ST S k] A4S 2dsAl |
ot ojnf H|E=E AtE e AASH] flsf ARgEE A
o] Z3Hfire] EFEFAlCIT

el BEEAITIS SV, ARG,
AREAIE 99 7S] A4S SRS 835k 71
oM EsHAlE] & ol Edhe AR A7 A
o] 7122 &gskL o

o

]

[e]

=2

B34 AN E 713
A3 BelekE AES

& Atz AEEAet 3ol A
olsE & AU=E AFstolof Ft. o|FA At AR
£ HE FHAEAE Sl o] MRs % Abgdl mE
HE, TFARRf 721 2F S5 Aot TS o Sl
e 27 AF7H EH

s B FEA AR flside 2EFA 7€
o} SRAE S5AL BARA, AdRA, 2R-AR £
Sotofof jity. SRAlE 7%, B A, WY, =2, &
of, IFA(HA, &4, ), $AF H THHE, v

A S S T, Wl BA 52 T FARA
 BAZHN, DA, B, R, 5719, v,
N, Aaw, I, o4, By, AT 55 et



FAte7|&te=E A A25d A4E, 2024

g AR, AR, ZEADY 5 T
o ERAL RF, 22, G%, A0, 93, HoA,
3 9%, W9 24RE 52 T,

HE B BBA SFAEA F2oI Fig. 29} Lo

H, AA, FA 271 9 dol, £7F, FAF 2, A T
o

Mo st

o $FE FY A9 N Hedte] 7Tt B

A TS FA R 7180l wet oA, 29, AEoR

g3 YA 19009FE 19049 Alelo] Al71E
71Eo 2 B AASH AEE 20224 11¥+HE 20274
8L7HA] ok 570 B ARglo] ZPE Aot 42 F
AlRE YA 173.04m, oA 72.38m?, WlZ
527.04rt, Q17 78.42m, AQHE 33.931¢, BARE

35.00nf, FiE 374, 3 58 HUshe Aoz 9
T3 594 Y A5719% Table 13 2t

Table 1. Architectural Overview of Deoksugung
Heungdeokjeon
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Fig. 3. Quantity Calculation Report Error Type 1
(Duplicate)_Repetition of Component
Quantification due to Drawing
Interpretation Error
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. Quantity Calculation Report Error Type 3
(Modification)_Deviation from the Drawing
Resulting in Changes to Partial or Entire
Quantification Items
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(Omission) _ Unable to Quantify or Omitted
in Component Calculation due to Detailed
Drawing Error
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. Quantity Calculation Report Error Type 4
(Bulk Calculation)_Selecting a Sample of the
Same Type of Component and Performing
Bulk Calculation
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Fig. 7. BIM Model of Deoksugung Heungdeokjeon
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Table 2. Relationship between Quantity Calculation
Items in Quantity Calculation Report and
Correspondence with HBIM and Quantity
Take-off and Bill of Quantity for Cultural
Heritage Repair
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(8 Angles to
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Component
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Height,
1D Information,

Classification

System
Information

Drawing
Information,
Component Table,
Layout Sets

BIM Individual Component
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Guidelines — Application
Appiication of of Attribute Information
assification System System Configuration by Cassification

Fig. 9. BIM Data Construction Work Environment
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Fig. 11. Correspondence between Individual Quantity
Calculation Basis and BIM Bill of Quantities
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