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Abstract As the Korean government initiates the Han-style campaign, the efforts and expectations for the
modernization and industrialization of Hanok are growing. Accordingly, a major R&D project sponsored by the
government is in progress for the development of related technologies, in which the development of a Hanok design
support system based on Building Information Modeling(BIM) technology is included as one of the major subjects.
However, the development of design tools for Hanok so far has not focused on the windows and doors, which is
another major element of Korean traditional architecture. Therefore, this study developeda BIM-based design tool for
Hanok windows and doors as an approach to the integrated design of various Hanok elements and their applications
to modern buildings. To this end, the characteristics of Hanok windows and doors were analyzed first in terms of
the location, opening method, style, components, and the over-all construction. A design tool was then developed with
the parametric modeling functions of the ArchiCAD‘@system. The applicability and efficiency of the developed tool
were verified with design simulations. This is expected to contribute to not only the application of Hanok windows
and doors to modern buildings but also to the further development of an integrated Hanok design system.

Key Words : BIM, design tool, Hanok, parametric modeling, windows and doors

1. M2 L B he] AFYH 0.2 Bale] 447}
& Seut gl ARl A FeAf TR
11 67 Bz o =5 FHOR FaEld o)k ol Bold BT AEREE 7

*Corresponding Author : Choi Joong-Hyun(Woosong Univ.)
Tel: +82-10-6233-9291 email: choijh@woosong.ac.kr
Received July 31, 2014 Revised September 30, 2014 Accepted December 11, 2014

7331



ol
'4 &jéﬂqilﬁ 7334

L

.

A ET

15

s

o]
1A T Be

,ch Kﬂzﬂi}A]?]gﬁ

/‘R-}‘%-]'7]/\
Egikﬂlnu
=522 Al
53 A
195
, 2014

5

o

k]

Audcz )
g;

T 3
%
e T T
—~ T
&ﬁA Jlﬂ@ B =
NG mxé%m%% = 4
A bl
T Emwzgeg iu%@@
T e I_Loiaoﬁ m#ozwm,m.%okﬂo
= MLﬁmgﬂeb xﬁMﬂVﬂﬂqq
T g =5y 55 STz I
5 - ) urmEMﬁﬂEﬁo; )
m_f n_rmurmmpmﬂ Hlu]oochﬂ@ BT
4e§r mﬂ@a mm.ﬂm ﬂwﬂ.w Hﬁﬂ|7 ﬂo_#o,zUrE
w B _zi%hg_o 1)é7mf%§ﬂ e I
Eee#& o aaﬂmhlr quo]_sau = J7|E07L£& X
W Fn Lo ﬂw;flfﬂy T Mo Mo o o o T
7L1M1_| Hno*ﬁcio#o‘w‘_ﬂﬂ .|7_§11k| BK EGJLOLFJUT_J#Z
ﬁ;ww m_x@eg@7a %M%;l%@ _:C_Ew,_fﬂa«%ﬂ g
- o n@]o#ef%d s iﬁlﬂ./ulr,lﬂwﬁ q]ﬂdﬂfhl.ﬂﬂ/ = o
1:3 *z<iE2 TELEZ . i %W%%@ﬁmm i
L BiaTe CpoEEEE o %g“gﬂwya ‘s
o7 X _._umu_aﬂ P o b o7d. 9 .
y © x g - ~
Eomﬂﬁ Smoﬁéqbrd %m&@%%%% m*.ﬁ @%%ﬁ&%%ﬂ 2%
= b L 2?%%%@ %Egimﬂmrg.uf. ol Ixoﬁ,x%aﬂmom, 5
D .L@gegﬂ,AM mu_io#?%qx%wr N mjud@rﬂogcﬁofﬁwo "
&g Moﬂe Q o R =X o o ol ol ﬂﬁoﬂ% H @dr i o
B ng_nm s ___gﬁ%ﬁg ol_mﬂ4ﬂ%amﬂa%a =
ﬂiwﬂ G ﬂmmﬂﬂﬁkﬂw uMeHB __o_ﬂ&l_t]yAT%LmlqAT w P
=% zEis > %@&MQWW ga¥§@g%ﬂag e
; Fow ~ ° = l‘LLr,Ll,‘mao?_ﬂmﬁlr; =9
) mgli%aﬁ ?auavﬁ o S oo s _Hﬁ
- ﬂmawfﬁm;%%% Vo & W __O_J&@wa%gjw% s
qﬁ@” ﬁMﬂHﬂLWMﬁ_MMﬁodﬂmE% = mﬁﬁﬂﬂoﬂ%uwwhi m_ul_otot
os & » ™N ~ _,I,,Ll m/o Ok -
5T ﬂ%wmoﬂvﬁwf:o TR HEE S B Fo
Y uuuWE7aoﬂ17aaMﬂ ¥ 2 %5;% zgo?%maﬂbo oo T
s ﬂ;%%wg&@uw& % 2 gﬁo;@;{ Az%ofwﬂ@ I
% ﬂ%aﬂ%wiawﬂ T qﬁgﬁmﬂam sE % ¥y
= = .1r17 oy T G oy > . o
mrmwl' %ﬁ%%%i%%%@ WOEWMMEQWUM?@MMM w@mwﬁﬂl ;mg
o ) oo BE o = o M _,oomm.# Ee Wi o R I o ﬁo:.ﬁ,,ao B S =
- %zokékfﬁﬁo 40%115%&4 0 41,)@%2@51
%io U_Lu&rﬁmz_%.ﬁ,_ ooﬂ.ﬁﬂz.o Mrz.ﬁlorVEo]E]ﬂﬂjlxoﬂr.zLEZte yLY%n
® g ﬂém@@ﬂ_#ﬁoggy Mmaﬁuﬁqzmﬂylx}%ﬁmﬁi%ﬂ%m@mm
y @@ﬁﬁ@@ﬂwaw wagma%%aqmwha%qgagmMHw
%M%E%Lmamﬂmxlﬁﬁﬂ Nw@@.o%EiuTderauﬂetm%%Eﬂ&%mammm
LA2au Hé%ﬂmﬂmﬂﬂ m.xozﬁioﬁbmﬂﬁﬂ@.mﬂufc*i ﬂ@mﬂ(ﬂuMm ;
= mlﬂLPAoﬂl o = = o - Q:l Km
= o) ;T_:ak Lm_@e_ea lMO#ELmExzog%ﬂa% ?%ha%
E%Eﬂyo‘]%A, o anﬁgéﬁar%mumao ﬂﬂﬂw%ﬁéLE.mmb
ml@ﬂﬂﬂwﬁﬁwu%mﬁ] éurmEW7 o a«aﬂ H%Lﬂ@ldmm.
T o Qhﬁ%h?ﬂ}ur). = g mf}E?aoa%é% ﬁwﬁsnur
- 0 ;R o ofp . | - WX <
ﬁwmﬂxwwkmm%gg%ﬁ?ﬂxuwoEﬁo%%%Mmoa
mﬁ@;.}iaﬁﬂzﬁwwﬁﬂféo7§¢M¢ﬂa.@oM;ocﬂmo
Ao%7ﬂ %,liuo ﬂ@?%?]gex}ﬂLEE%uﬂuaHMem:o
(ﬁourmwﬂrﬂl%awoﬂumﬁrﬂ E#@LML%&LWHT%HZ7%mmGn)
o B u.xnmeaznﬂm_wea:@uﬁﬂumﬂ1 o]wa%mﬂ@mdmﬁ
gpzﬂ zafa_al LT T E S
G Nk on = P L B W B s T =~
@@ﬁgwgﬁg%@@%%%%mmmw
f N ) f
ﬂgﬁmﬁmwgﬁu@_ammmab
R o%ﬂkuﬂ.ﬁi%zmom
g &;ZT.%IOOLﬁoM@m@m.
AHW@%“B%fmﬂnv
%ﬂ"),@mMm
o~ JI W mw WJ
=,
|

b

kel
s

NS el

7332

oo
o] FAQA Zof
A

i

°
s

L
.

o]
Lt}a]— Ohiﬂ ?i:rLoﬂ 1
A



< AT AA =7 o) B aF

el St ol SREE U ek G 5} 2] B9l e U Fiel F5 T4 A
W 2 1 750l AR ESjo] glemE Hae wp (&34, 2013)
2ol ololq Fuse sl AT velvel HEe B
A% 5 QS Bk, oleldt 7152 7 Aol Fag
¢} wjEo]r} Frame Frame
e Bash B uRlw HRska, Fe vl
Muntin Muntin
Ko 2471 EaE] ek wiE-S AX|ste] W ool mF
A3 Be 4 QES Bk olelgon TS BYE
NMEZ AA G 2] g Follgk Fag]e} viEo] <t () )
How 44 8 AL % % 9
[Fig. 1] Frame Construction of Hanok Windows and
Doors (a) right-angle type (b) 45° type
2.3 AQIRISQ} AlLYAlSo| 1
o] AL 9J(2013)0] 2As}] QAT AT [Table 2] Muntin Patterns of Hanok Windows and Doors
2985} A4 wet oS Table 1. J+ o] TR 4 Location Window Door
Rom, 27] AHg BAle] Ao} 9) *pania
® golpan
Fxteri o grid-hitsal ® mangsangji
: . xtenor o sesal ® dodeum
[Table 1] Hanok windows and Doors according to the o arid-bitsal
Location 'fesal )
Location Wood ® wanja ® wanja
® pine ® palgak o bulbalgi
Exterior ® nutpine Interior : ij‘:lg ab : ijv;ugab
o ches
chestnut « geobuk « geobuk
* zelkova o sutdaeasal o sutdaeasal
Interior ® paulownia « yongja « yongja
® oak
24 &50| HHA T T sto xps a
o o 3. °|_—| xO E? 7HE
5ol AuAe 2A 7R o] A, A
WAZ ool ¥EE BANE BT DAL AT gy e uia
)5 1}o 8
9]’ "*"‘Eﬂi % °]’ T ] o ] ) o}— O]‘oi @'o}‘jﬂ/}ﬂq ?:5_]"2? %]’i A ] L:_:’qu 7H]£_% Zﬂﬂzrzéﬁ_iﬂe]‘%](Bﬂ\/D
e Hel o WHOE ST, e SISOl B i o) ol gew 4 S AvE 2l
- 5320 ] [e]
o ondleh A wRels #a # BANE A ugnx au. oz aa Az AAE Ag
oFefell g of Aelell £24& 719 FRYFEZ WL go w5 1 04 W T2 NS WISo] ALE
[ = L — 2
Bar B g, v BARAS A T ) e st g 4 gus w9d 4w )
b = 2= o) = =
B g ol ol A WgeE BAE BAN wan war oje Aa Aol MRS B FF A
AT, B -
ek B el A AzdolE 244 02 Al e d o wEshe
. st} AR SRS Frhzlng Bk
25 B F2e| 7ot S a7 mrel AL TS gelsh e
FHYEE Fig. 1olMsh 2ol S7ivleh A= 745 ag wA, as Fast AA5E 948 A9, Az
of SAAVIE Aot Bol Weel Ao R WA A Jnae naje) ust o] B Fo| AnHel Hu
59 1A 55 goE 2 vl T 447} 2 AHACA AT TR S ARg FFele A
o e &7A0) Soll ghe AThE A WOV Table 2 g 4 s pAL T wAl, B5e) ala (ol

7333



BAbE &= EA Al5A A12E, 2014

sle] Esto 24 A5

AT E

A =

gle] A Al

292 AHgste] TS,
B9 25 A =rel A ane) Med wdy v
& ArchiCADR A28l # A4 <dojel GDL

(Geometric Description Language)& A}H8-3ko] 74ta}9]
o, AHEAE QlEfse]~= ArchiCADI6
SDK(Software Development Kit)& AF&3Fe] 7135191
o} /g Eol AHeolw API (Application Programming
Interface)E H}EFO.2 TLZA(APL * 24 2 8k 2}
o] B (ACAPL *();) & AHg3le] Z2aejgtozy
Ttk

PR

=y =

3 x] elojel GDL =29

ta

[Fig. 2] Architecture of GDL Scripts

o

A, FAe] ohde SA4&
(Paramater/Script/Definition)
3 Rl ik o] gk
o](Master Script) 4¥o] Ut} Al
T FRE AFshHE 2, 344
3+ 7182 42D, 3D Script)
oz Alxgd AAR AR
(Interface Script) % %jo] Itk

ol9} & GDL 23 HES Fx+= 7|l
5 2= 9= Tz ojelom TAHo] 9o, W

== AR QIE H o] ~(API ; Application Programrmng

034.,
12 o
i)
I
W
2

2

[}
O

1
=3
2

BN
)

E o
2
BN

o ¥ r
AL

o Ty
_C:L

for
o

ful

Yoo b 2

2

N

ol re

{0
td
o,
rr

]_

i)
o
o
[N}

[¢]

o
2
ot
£

[

_19.

¢

L

7]
3
=

2
i)

ol
-

rl

7334

Interface)9t QA= AREALS] AA o] el up& £
Aue] 7127} | BEd Wg A44E F8 BIM 71w
A A AN BAHE AeHer £33
YEF 3l 5= 7]nre] k.

3.3 AlAE) 47|

5 Fs A ms BIM 7N A s e
T =S dash AR ghe v W Adste] Fg.

3ol 49} o] e1Zel Pejz golsla A7 e A 2zt
o] FAER 7)o Se AA RS AHEaof gl
olgfgt A& Azt AdMA AR k=
o A ARE A2yl gado R Had 4 9
£ Fig. 3elA9} o] Alz=®l H whe|Be|z|(DLL;
Dynamic Linking Library) W4 2.2 A Aste] 45 4§
CAD A12=#1Q1 ArchiCAD® A|2~%l 25 g4 713}

= Add-on(Plug-in)9] &2 (xapx) 2.2 7 F&s}

ks

o do

e}

=1}
1=

o
IS

(|

- <« ArchiCAD 16 » Add-Ons » KoStyle ~ |45 | kospte zax o

Fg~  Eezssaw 271 A4Ed - 0O ®
i}j Kostyle 73 2Pk 2014-06-20 2.
I ‘ S ArchiCAD Add-On File =7]:76.5k8

= ELCEE] 55

01 Kostyle 7T Ui 2014-06-20 9= 418 TS LRk 2014-06-20 2% 4:18
M ArchiCAD Add-On File S5 76.5k8
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Module of ArchiCAD System (DLL)
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wanja Panel.gsm seasal Panel.gsm

GOSUB 100
GOSUB 200
GOSUB 300

GOSUB 100
GOSUB 200
GOSUB 300

Hinged.gsm / Sliding.gsm double m_wid
double m_hig
double m_Panel_pen

double m_Panel_hor_mat

GOSUB 100 ¢
GOSUB 200 ¢ ‘

double m_Panel_hor_mat
GOSUB 300
GOSUB 400

double m_Panel_ver_mat double m_Panel_ver_mat

short m_ot
double m_level
double m_wid
double m_hig

double m_Panel_pen
double m_Frame_pen
double m_Panel_hor_mat
double m_Panel_ver_mat
double m_Frame_hor_mat
double m_Frame_ver_mat

palkag Door Panel.gsm seasal Door Panel.gsm

GOSUB 100
GOSUB 200
GOSUB 300

GOSUB 100
GOSUB 200
GOSUB 300

double m_wid
double m_hig

double m_Panel_pen
double m_Panel_hor_mat

double m_wid
double m_hig

double m_Panel_pen
double m_Panel_hor_mat

double m_Panel_ver_mat double m_Panel_ver_mat

[Fig. 5] Relational Structure of GDL Scripts for the
Hanok Windows and Doors Design Tool
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PEN m_Panel_pen
MATERIAL m_Panel_mat

VI Window CALL
ADD 0.030, 0.090,
remain_length =frame_Langth-0.450

0.030

win_count =0

WHILE remain_length >= 0.030 DO
GOSUB ot+100
ADDX pan_hor_length

remain_length =
pan_hor_length
win_count = win_count+1

ENDWHILE
DEL

DEL 1

END
Vs

win_count

101:
CALL

! Wanja Window (Idft)

pan_ver_length = pan_ver_length-0.060,
panel_Pen = panel_Pen,

RETURN
Vs

102 :
CALL

! Sesal Window (left)
pan_ver_length = pan_ver_length-0.060,
panel_Pen = panel_Pen,

RETURN
YT

remain_length

"WanjaPanel” PARAMETERS A = pan_hor_length,

panel_hor_mat = panel_hor_mat, panel_ver_mat = panel_ver_mat

"SeasalPanel” PARAMETERS A = pan_hor_length,

panel_hor_mat = panel_hor_mat, panel_ver_mat = panel_ver_mat

[Fig. 6] Modeling Module Script for the Members of

Hanok Windows and Doors
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Hinged.gsm / Sliding.gsm
[DLL * Add-on ] gec.gsm/ i

GOSUB 100
GOSUB 200
GOSUB 300
GOSUB 400

ACAPI_LibPart_GetParams():

ArchiCAD System

short m_ot

Ko_Style apx

{—
—>

ACAPI_Element_Get():

double m_level
double m_wid
double m_hig

double m_Panel_pen
double m_Frame_pen
double m_Panel_hcr_mat

double m_Panel_ver_mat
double m_Frame_hor_mat
double m_Frame_ver_mat

[Fig. 7] Data Delivery from the Design Module to the
Parametric Models

err =

ACAPI_LibPart_Search(&libPart, false);
if(err) return
er = ACAPI_LibPart_GetParams(libPart.index, &a, &b,

&nParNum, &params);
if(err) return

for(long i = 0 1 < nParNum; i++)

{

if(_stricmp((+params)[i].name, "ot”) == 0)
(+params)[i].valuereal = outWin.ot;

if(_stricmp((+params)[i].name, "panel_ver_mat”) == 0)
(+params)[i].value.real = outWin.m_Panel_ver_mat;

}

err = ACAPI Interface(APIlo_GetPointID, &pointInfo, NULL);
element.header.typelD = API_ObjectID;

err = ACAPI_Element_GetDefaults(&element, NULL);

err = ACAPI_Element_Create(&element, &memo);

[Fig. 8] Composition of the Module for
Windows and Doors Design Tool

Hanok
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[Fig. 10] User Interface Items for Exterior Windows
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