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Abstract

The purpose of the study is to analyze how to document survey and repair data on wooden architecture culture assets.

Documentation was analyzed in comparison to digital developments from the past to the present. Although the accuracy of survey

equipment has been improved by digital development, survey drawing has not changed. For example, a 3D Scanner, survey

equipment, was introduced but is being used for conversion into 2D data. Data provided by the drawing included in the survey

and repair reports were not accumulated. As it stands, it is inaccessible and disorganized. Data generated from the survey, repair,

and maintenance has to be consistent. A BIM system was proposed to integrate information on wooden architecture cultural assets.
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Table 1. Number of survey and repair report published by period

T 1984~1999 | 2000~2009 | 2010~2017 Al
AZ51 314 23 55 57 135
FE R 2 3 2 7
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Table 6. Classification system by area in wooden architectural cultural assets

i i
s 7Nt - 24
4 N5 BAT O BF
e | Wy 9y we - ol
FE FF 4R A R
A FU A% . vl g - A4 - uE - 79
ohE WA ok Qg FA B o

BIM System® FdHEE A2} A= AutodeskAlFS] Revit
Architecture 2014 W8] F& ARESIGITE WA Hxid5Ee
F2dA 28 ARerd 755 98 3D A7 dHolHE
100% &-&-3fo] F-538= $hA|7} Sitt. 3D Scanners= -7} &
QEO® R AT o] HolA o= Fi Aglo] HX| o
2 AHAIHE @A A3 A ofge] 7Fo] Faslt)
oS QW thd o7 FAS] AR X5 VS8
I 3D Scanner Ho|E1E H.gHsiT) wldA] ASoAl= AT F
s g g GU] "ol A7 RS 2¥sHA &2 98 1)
9] 3D Scanner HO|EE 7]+ % 3D FREAS AAJFc)
ZAFEAE AEHT A9 o] 124 X317 v

3} 3D Scanner H|o|ElE 7] o2 &85k Aotk F4

=2 Ju K

Lof|A+ 3D Scanner®] #4314t ZHE, AHAUE HAs)
shtfel] whet F-o] gdeEpx 2R {-osl|ofsttt. 3D Scanner H]
olHl= BHQ 249 W dolHE 2Fsta 7] witel 1
2k FA 7 Hgo] FQa3kv ¢hE F BIM Systeme 4]-8-3ko] &

. )
S 2 gt

Fig. 16. Export after post-processing 3D Scanner data

B R
iECHEE»

Fig. 17. Import of post-processing data



N

o [UlO X
)
o
Fu

%

EZAEFES AAZANME AT B
sflopgit), Aol A5 olsfstal x4
Lol Fh siA ASRuMoE B8 AT
2 A3 3D Fad wet FAEAY ¢l
A= %iﬁi—%J 545 7P & vE
o lojA Fo gk Akzolth FdAl 3D R
= &t oo el 2D =W

t}. BIM System $H734+= 2D &
F=0| 7}~o}‘4 E‘r”P 2D =93}
= Qs ol

o
=
5%

ofN

[0

-
ol

o

=

gw
bt

S
erlrr
‘{7‘(_){}',

Mo ¥o °
x K

52
lo o &

o
1:011
Mo

td
i)
J do g9 IX o

0

o =
M e
ol

o

P
(2 mlo

o
Z
! DU

>k

(m Rl
ol

N X

oo
il
N
D

2

o
o o N
_O|L

.
=,
PR

4 e o
32 ok
= o
o fo
(.
lo
o

oX
ol
L
1
o
X
H
rlr
1z
2
o
BN
o

<
oX
_F_l(
iin)
%
o

30,
ul
. 2
)
T
o3
X
b
)
B
filo
o
>
|o
i
ol
2
N
NS
I e
-z
1o

A | w |
ScALE kAN BCALE : HowE

Fig. 18. 2D drawing of a bracket Fig. 19. The 3D information model
with double projection of a bracket with double projection

T8 AAES F5-2 BIM System?] S =Y T T
AA Eil—% TAgshzl AlREA 2 09} el Agto] 3l

iﬁ%@ﬂi g, 5z a%
THt) 7t A grree %—Mgi el ¢ o) 328
TASEA A 3D AREDE THY 5 gluh

13} laA A o) sl ojn A% R W}
3131 A Yolog 20 Sl 454l 243
© 957} wek web 13k el A%
52 71zow maA A5 B 5 Au a% 5Eg
o1 3D Sl Qs el sl A5l A5

$ AR AFo] FasAW 1Ee ASE
Al
= =

oﬁ J
s

3 A9 AL AUASES GET) vty BA e A
S 7]Ege] AdolstEE Hlwste AnE FEH7] ofF
t}. o] BIM System©. % 5% 12} 0|3 AFA] e d=
HUAEE 7|2 0E o9 7MAl Bdo] HIUEA &5 olF S
o] Fasitt. 19 vhg A YAV s H - o P
ol tislAl AEsta dlxE Walste] AdE = Zlo] &% A
FEY FAHE S /9S4l oA Tt AEE &8 =
T Stk

FEF=LAT

FEF-UAY
TITRIRGEE EE Y

EITY)

Fig. 20. The 3D information model using BIM System

TR R i O A21 45 FA75% 20199 11€

33



S~
w
=
=
o
)

|8 7153 Holy &84t

FN
Y
i
M
oty
2
rir
o
i,
Y
o
it
i
2
)
(L
4
i)
i
o
o,
ol
N

oy

2

Iropor b et g
‘r
>
)
[o

M b
o g
o
i
e
%
22

ojty. A V1FA A2 FEd Al =

tfxste] SREAY o]YTt Ane EAbE o] ARkl A

FH87] oel e A
BIM System®] #2315 0804 Rz shbe] Jue F e

of 7] wiel FEg el whell 3419 o) H& A n=

aapoltt =R HE0 JHE FV1de® dAska gl =

AE Aurd 72l A E

ot
2
re
-
B
1o
o
N
BN
_|>:‘
s
=

<
Ak

[r N oox & KU of\

B
th A5l A= 212 Fig. 2% s $1A17F

o] 7187 2417 2 & = glek o]l Fig. 219] H¥
2329 71F0] B 7155 AAEta Fig 229 A E *

Y
i
e
)
1o
4o
i’l
9,
~
fol
|
LRI == T ol

Fig. 21. The plan of Guri

Donggureung geonwolleung

Fig. 22. The result report

of regular inspection
jeongjagak Shrine (NRICH, 2016, p.238)
U U CRE T F)

(NRICH, 2016, p.233)

BEAZEEA AZoli B AZH} o] Fojzith, A
S BRAAANA Fe) @ Tl OfE V15 A S A
3} BaA) Aol B HEEE gowA ) EE)E A
2 thch B9 BuAelA 5] FAF ks 4E
91 93 A0S 7] 93 ASFeRuAY ARE A%
@ 7150 94 WHAh A DRI A NS T8
37] olTk0 BA9) V15 /1% sl el ekt
Lo A £ S HE IR SRS AASL 5

20) 2007 HE A3223 Al AYA ASFERIA ] 7]F Vs RXF
BE] 9] BeEo 7 1289 24t 7135 AR AL 20061 TREE
717878 BaMoME xFe 7kl yEHE 15 7|5 9X13715 siick
olof AR A< «28” 7152 A7 HaxelA “ml3 el 7]5o]
Ho] E&g Fr}.

34 BN ERR ERUE A2l 45 BA755 201949 1149

AAEE 3l Anke] o7t 71| Eojdths 7150
thool#ldt A dolel: A9ls ol Avielr) #
BIM Systeme 28310+ A1 doe= A3 © 7
F712 dAlgt BA o]gE A EAT & da HxA
o] #ARE Adsh=d adAow 28 & vk 13
3d~5d F7]1E o] Ruxrt et Gl A3l
AsHA 3 & 5ol sk 5= glom HAte] weh
ZbA zpolE HolBR M7 AiE 54 0|t} BIM System
T olF AARte® tixste] vty A3 F7] olMnA &
Aol Al HAE AuE FA HUolE & 5 Q= 34
3 g 3ju},

BIM System ©. % 2] 3D Ewo] A FA) 9], AR,
e ARE shie] REYel S ste] &8sttt A4 A
F717F kg W 3\d~5d 7|7kl e ASES AR 5

R)

N o

v

o

O ot [o > pZ rlo o
2

=
Al ofelistar Al Alefl A= A vt ol e
T2 §-8 FAE QA o5 SA] ghetstaLl A & ¢ 3l
o BxA5Es A A Wske siAlE st ST
e B e s & 5 Qink AA 9 71Fo] shue] Aw
2 FREWA AR 558 Tl Wt &5 el dt
WS AAE 5 Sl

12} 34
_ t
C)E]}i]_ &a]z]_ /’),o![ Output ! Input
' 1
Qurpur
& BIM System dddsk
S
_)ﬁ‘ Z(—J H Output Input
27 A4

Fig. 23. Regular inspection of wooden architectural cultural assets using
BIM System

2010d ©]F 3D Scanner®] &-§-2 SUg}E WA ASe= 9]
o7k =olvh TS AATAE 2016 (FR HERASE
Aol gk 7714 ]1 3DAANY
ZATE FYsNOH) FXAFEIA] WS dofry]
HslAE 2d A2 77Hs T S Abskelth 3D Scanner
£ 8= AL SR FXHoE %
AFHLNE FASE Yepd 5= Qe o9 2 5
54 o Z AFE] g3 H3
AT oJul st Q47 S FAEA e &l Al

Q1 3 Atole] e E]= HHE o)7L 7]n
Eojof gt} o]# st YR HO]E| &= BIM System .2 13t
714 <1 3D Scanner H|©]E]3} Fgl3lo

A

4o

_21:
2
r|
N
N
Y
re
e
MY
N
ju)
T,
X o Ho

)
[0

I

m.m. ol
ols
L
£

Ak g ¢ ol daAdE Aas WAy e s
g5 o= Ho]EE & o & Quh
EZAEFE3A 3D FRTHS 2008 28 I AT 5

21) 3D Scanner$} Total Stationsr AHE-SIS1O U A7]310] 150U = At
AFE] W9 35S elshet #2 sl Sith

22) Tt 20049 122 FUAZZAP} AIRE Y 20061 A EH A7}
e QI Aol 3D 20UV S8 EGE ol sl WX U



(o

] A5} 2006, ASEHO g 2012d B4 3D AR TE

A2 33tk 3D RS %:6} A Bl Al HAES} 73
Azkg ARA Ak ey @A AIAEE 3D Hlo]ElE 2D
E W3S S dolHE Aetal, A AR-elA= 3D JEA
%5 sk ool Yt dAlE HEstal Slth BIM Systems: 5
Ao® 3D ARTFH HolEH g FEEE Folu HFXUFES
AL A7 s5 715 olE 7} 3 FAY 7 AT A

wojof gt

OlN

5.4 &
B2AFESA ] A5 1973 5E Al&ste] duje] o] 2
M 710 B @A 7153k AU wole PR =

Fghey. 2 ATeldE EXUFEA SR T

© 18799 BuME FHst] At 350l wE 7155}

gAe e & 22la 71 7155 A o] A

33l 5&74]1* & Heks7] 9l BIM Systems 483t

= Ajkekglom vt 22 A3t

[o

il

rir

o
J

U I o o ﬂ 18 g
BN >
) el
Hy
Mo
b
2T
N
f
A?L
oz "

JL
mo

=5 24 o] Wk 1990 d ) AFE7F BE3 9d
CAD Systeme 243t AZ=Ho] Aiks}
=tk T vhofet A A Fnd T B R OE F
7hselom A ol whele] dAR S KBeketo] = At
s} A7 Agstr] wiel dA7EA AREE I gl

2) Sl o] Wsk= 20101 ~2017d 0l 3 A= H 1A
o= 5771 5 5371(93%)°ll 3D Scanner AFE-E|o] E3}A] Ao

T8 AR AMEEHT S-S ¢ 5 Stk 2001 3D A0 9
T]jo] AlFtE A Ao JUEE o)A =9, 20121 F

34 329 o)A A7 EE YA Ho] oA BAHo
2 28H3lrk
3) S A TAE e A 3 Aoy =
4 WA 201d0] A AAZMA] LT A|IAR O R vEe S
th. CAD System> T2 T2 7 HARS) Alo] 2 =AY
ol 21o]7F 1tk 3D Scanner] HA W 7)o G| E &

&3l glojA] o] & 2DE HF3to] A 7HES
Hol mpat P &4o] wAgitt oo 3D 31011:4% o3 &
= T Systemo] A Eofof st

4) ASFHRIA A= eI oA t'“go}# tlolEl &

Qesha EAsk=E £He] /Aol vtk el @ Al A
of Tiek 7], FAY A 2 FRES, PA EYE E),
o 9IA 7] 5 ofe] F(FUE, BUE, YUE)

AL A %7
Eel B8k 2t 715 A9 Aol ol & g v
°ll xy,z #itell 3712 5 9li= 3D =W oz st} 7R
= Folof k.

5) 71587k ¢k o] WAE = e B HolHE
= o} HA Aol vtk & qfELS] FAtell = AL
AES 3ol shute] BaAlel 7|HES wobdnh TEu A
TR el M RFERE HAuA R whelEal g9 2 atR
o FEelA= WiEHoR ARE e U o] Byt
AS-re] B SRS THAARCR B dwd=

5000 vl A7) BgE0] Al A ASe| BeEA Tt

6) HZAEFT3A 715319] BIM System =92 &84 =
wol A Fa 7147} 9t

AR, oe] Fo EHS g davt glrk EHE o/
FAANA sk, $F He] T 2 o]9 A trg
EWE T80 3t do] Eo)EA Ha EHY FIEE =
2 4+ glet.

ol sl Jr FEo] st
, Felold, WAl A, AERA,
Ao ol o, A, 1? B o] thgol 7hssit
AR, 5] AT HdE 2l sttt A= dHolHE
Aud A AeE At A5 AA Y 7S B

A, AR} Asts

YA, 3D 2704 dlolElE 1fE ¥k g 4= it 3D dlo]
EE 2D WHEste] RdsE WS AXA oz go]E

A, 3k *}FJX* SolA dold xdo] AHEth =
= el ohdet A1 S Sl sk AHE V=
staL vk =22 A wspA e the] obd ARl ALE] Ul
o[ElE 3D AFEHe] #7] 3R 15E2 S Al4E &

& sk

oS, HolEle] SFHo)] hsstel ASmHe] AP 2t
Lok 2] AZEE, BU% A AZ5we] 330 JuSol
QUYL 2 AT AFE W9 Jueh A9 B

b a34 oz tf-&o] 7Fssttt

2 AT A AR et dA7A S 7154
oial] azstAA Ao SANS Bt ol e
+ BIM System= A|F5FSITE 71E2] 2D Tz WAl
S A= 3DEW FEE v A .
o] 299 Aok A Ee] A X]iff A z158
o ol tf-3eh= g oz AaX
< Y5t 7| ASsEd 3}@94 aﬁ]@% E%'H Eda= |
BIM System ©=%1<

S ol Lol A= o BIM System E=3A19 st

AT ol& %%L—/F‘il{— Agsllok & Floltt. 1 A
F730] J5HH 3xkd @%E‘?ﬂ A8 EEFAA Aol gk 7f

o=zl At Bed Fo7 AlmHrh

AN
=
rlr
iz}
to
ol
£
=0
i)
X
[y
o

leo:.:_ﬁ

1. Kim, Y.J., Kim, H.S. and Kim, MK. (2016), A Study on the Ranging
of Phased BIM Introduction Into the Architectural Information System,
Journal of the Korea Academia-Industrial, 17, pp.132-133

2. Lee, S.H. (2011), History of BIM and the Future, LAND & Housing
Instotute. p.30

3. Seo, J.I. (2003), A Study on the Utilization of CAD and the Necessity
of Education for Customization of AutoCAD, Myongji University, Korea.
p-9

4. Lee, S.Y. (2016), A study on the history and causes of restoration of wooden
architecture national treasures in palaces, Kyonggi University, Master's

thesis. p.6

Gtk A219 43 9753 20194 112 35



10

11.

12.

13.

14.

17.

18.

19.

20.

. An, D.W. (2013), The Concept and Limitation for practical Use of 3D

Scan Data for the Survey Report of Wooden Architectural Heritage, Journal
of the Architectural Institute of Korea, 29(9), pp.141-143

. Cho, H.S. (1991), Current Status of Computerization in Architectural Design

Work, Computational Structural Engineering. p.36

. Lee, K.O. The Era of the Fourth Industrial Revolution, and the Role of

BIM in the Construction Industry, June 19, 2019. Accessed September
10, 2019. Accessed September 10, 2019,
http://www.ikld kr/news/articleView.html?idxno=75533

. National Research Institute of Cultural Heritage[NRICH] (2016),

state-designated architectural heritage regular inspection report, 1st ed.,
pp.233-238

. Cultural Heritage Administration[CHA] (1992), National treasure No.15

Andong bongjeongsa geungnakjeon Hall Repair report, pp.33

. Cultural Heritage Administration[CHA] (2005), National treasure No.18

Yeongju buseoksa josadang Shrine Repair and survey report, p.283
Cultural Heritage AdministrationfCHA] (1999), National treasure No.55
Boeun beopjusa palsangjeon Hall Repair report, pp.37

Cultural Heritage AdministrationCHA] (1985), National treasure No.316
Wanju hwaamsa geungnakjeon Hall Survey and search report, p.53
Cultural Heritage Administration[CHA] (2004), National treasure No.316
Wanju hwaamsa geungnakjeon Hall Survey and repair report, p.161
Cultural Heritage Administration[CHA] (2007), Treasure No.143 Seosan

gaesimsa daeungjeon Hall Repair and survey report, p.212

. Cultural Heritage AdministrationfCHA] (2004), Treasure No.161

Ganghwa jeongsusa beopdang Main hall in a Buddhist temple Survey
and repair report, p.325

. Cultural Heritage Administration[CHA] (1989), Treasure No.350 Dalseong

dodongseowon Private academies Survey and search report, p.121
Cultural Heritage AdministrationfCHA] (2012), Treasure No.350 Dalseong
dodongseowon Private academies Jungjeongdang Shrine ‘Damjang Survey
and search report, p.146

Cultural Heritage AdministrationfCHA] (2003), Treasure No.374
Sancheong yulgoksa dacungjeon Hall Dismantling and repair construction
report, p.253

Cultural Heritage Administration[ CHA] (2005), Treasure No.826 Gimje
gwisinsa daejeokgwangjeon Hall Dismantling and repair report,
pp-387-430

Cultural Heritage Administration[CHA] (2014), Treasure No.1771 Gijang
jangansa daeungjeon Hall Survey and search report, pp.92

A 4 9z 2019, 10. 10
AAEFAzt 0 2019, 11. 07

36 kR G e A217 45 BW755 20199 119



