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A Research on the Parametric Design Method in Schematic Design Phase

for BIM application
- Focused on Subject Classroom Design of Variation Type -
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Yun, Yong-G. Kang, Tae-Woong

Abstract

This study has revisited the definition and characteristics of BIM to contribute to the better understanding of this concept. For
the successful application of BIM in architectural design field, it should start with public buildings like schools which can be
standardized. Since a number of conditions of school design appear to suit the schematic design phase for BIM application more
than do other types of building design, the viability of BIM was examined by applying parametric modeling(one of BIM’s basic
characteristics) to mass study in schematic design phase for the configuration of schools that adopt the variation type of subject
classroom design of the 7" National Educational Curriculum.

In addition, this modeling technique was used with software of Rhino 3D and Grasshopper, which will have a linkage to
environmental analysis in near future. Finally, it can be expected that the work efficiency will be maximized if BIM is going
to be applied in the early design stage instead of the end stage.

A= 19, St EY TRl MawAA, AAYE
Keywords : BIM, Parametric Design, Variation Type, Script

1. ME 713 Qa1 FAlel Al B3 9 BIM(Building
Information Model & Modeling)2] ®hgto] Stk &,
1.1 A< wi7=t 4 BIM®| 7H& afdie @e Abgo]l Azste] gl
AsAARIA AFHE &8st AlFEA 30od AR NS 7P<]J— HlS28 A RS 3 AleE R Boke
o] ¥ gIARE ofAL T FA FFPH uief thEgle]l W, o|HE Aol £ v X3l
£07 Azfsd 22H EHolU 3AYA FAE Ee x ojdell= Blsdt 7de AxYefd ol CM.(Construction
Ae 58 ZAFEHE o)&d WEL vl Aol AYolth.  Management) oFollA FEsle] $7] o] AAE ozt
Ha, 944 el= CAD# %01 7} Computer-Aided Design  HjA1E AFstolol ot H2 2384 A3(Green or Ecological
o] ofplell e e, ASAARolME 23] = Bu11d1ng)°ﬂ e Hal = F7keb WA A S (Free—formed),
HS Al AFHE ﬂ Computer-Aided Drawing 127 3(Super high-raise Building)?] S3o& <l3)
o|u} Drafting %= Hrol AR&3HA] Rshe= 3lo] dAolth ’“74] AAFH <AYolyg, 2 AlE 2 EFHYRA
spAIRE HE oly @ ARkl 254 Ws A HAE ofbf-E T e Eo] Zasite N WA, &
3] Ao Be F8AS AxsHA AFAAAEok ¥
e S e 7k dolp) AR HATES BIME A% 44
(kangtaewoong @gmail.com) 3}7] flsto]l o R Ast Heol o FH9 2=



AEo] BIME 4 83}e] Fa8] o3 Q= Aolthy

a0
>~
>
>
o
=
2,
M
AN
)
il
o,
re
il
{1
rlr
&
=
=2
=
roL
N
N
)

o
m>H

2 oo o M oo
1i(e3
o [ % =
Hmrﬂ‘ﬂm{mi
o > X 0
mg?nﬂl ro
L‘iﬂ?—lm PO
= o,
i_\.i:@ o
=
o g B 5N
= 4=
=
e 19
S Shal
e 327 S o
SRS
N >,
% <
o
b
=
>
I
)

2L o
o mx ro do ri ifmo o 1 A%
2
o
re
o

e ol o [

o N >

fo

o u ¥ u ooy
=

N

e

=)

w

o

N

o W o L rlo
>,

i
rJ
b
ki
2o
oglt
2
o
2
X
>
o
o
i
Jm @, o
kA

¢
|
fd

1) HOK, SOM, Perkins+Will, 5 XA ALF2ol A 240
Z BIMS A3t Qlth

2) 20084 39 Aok} AEAMEEAF WA BIME w4
A% AFOE FHuF mzAE BIME Amsta gt

12 @ ugAdste] =3 41207 AbE 5 Al%E 201343 9¢

2 ATIAE Bed 71RH BALAS WFE 8
o 1 ATSe =HYAR WAL} Utk B W
G2 owa nedel el 844 29 fuen
ARARL BT 5 A wAE WIR 4 e s
o] FRaT

2. BIM, Zi2tH E8] CIAIQl J2|1 ATJRE HS

2.1 BIM9] Aejst o}

BIMe|&t /g &7t o] Fojdl dAlo] ofuet B
Aa7beed ofs) 2a¥ e §7] vl BIMel ojg
Ao A7t 25 AolstAl UlgA itk apA|Rt
o= Model Et+= Modelingol & B9 e 7ido]
Z0]7] W&o Building Information Modeling ©]2} #
E Wi d7E JFPsiAtt = BIMS 159 719
Sl M FE A7 dAYoly, Al A e B E
g Aste Jo=,

jY

wAe A $HF] B9 4ng F
AFEE o) A% AADAS BRI wde B
FBIMA S804 ok

Tok BIMe] 2F2F & ofuel building S ‘&2 “Alth 9
S &85t ghoy H gAH o2 BIMe A4H
?1E Building Environment (2009 12€ Building SMART
ANE F3)=2 st BIMS dSwoHent ofyet &
& 9 FUE Fopo A& BIMoleh= &o7F dntsl o
A7) Wil A= oW Abkxival 2E 4 9tk
=9 BIMe® < e /ide) #dd 7P wmeE
19759 @A Carnegie-Mellon University©l 7} 2]
Charles [Chuck] M. Eastman©] AIA Aol 23
5t “The Use of Computers Instead of Drawings &=+
“Building Description System” o]g}t+= Z&oA &
ATk 19701 dthof 1980} o ZA olgdt 7|&s 4
slelele =83 3 e A/ el HYHIL 1
Az 7 Ygmthe] “Building Product Models”, “Product
Information Models” 522 o2 foj& Algo] FHA
o] 19924 Automation in Construction 12€ 3] G.A.
van Nederveen¥} F. Tolmano] AlA3F =iol ofcto]
“Building Information Model”¢]2}= 8017} A5 A5
Atk ol¥ g BIMolete &of7F A AAA SR AW
H A2 199493 JAI(International Alliance for Interopera-
bility) 8] ZA/ge] FHE L o]9] FAREFS Jetr] Al
sPAAREolth T2lal 20034 42 2291 A The Laiserin
Letter®] AAAF Jerry Laiserin®] 33+ “Building Infor-

o]

lo o olx

O~

L

o]
H



mation Modeling; The Great Debate’el= TAZ Autodesk  ¥1S AFo] A& 4 A HAx, o]#sh A vA
Ate} Bentley SystemsAt 7Fe] k¢l EEZ3]7F BIMol & 5E<] FEHAA 489 *Hi-‘)r Hhghs ol EUTHA
gk =95 FE3}; sk A7I7E HA = daE)Foel JAE Yeplle ZEAMeE A9
=5 AdrIE ﬂ\ﬂ’“ﬂé “X}i xds
2.2 s} EE md@l (Parametric Modeling) A
TEH o7 BIME detvEy mAlgy) A gl ufe}x
293 (Object-Oriented Modeling)2 A H A 2|4 52-97] <
H(Data Interoperahbility)ol] st Aol = 7]9hs T 2HQ1 P92, A83tE AZE oA

AT A Fej e FAE FHojdol Alntel FEE vt
1 deiEy 2 e gAgder 7EE whEo, tiAle] s Adetal A57re] ARl Hghet
718}84 Bel(Digital Geometrical Model)®] S2x(point, line, & #HA < diehs 2 4 glote & F4S 7141 o
curve, spline, plane, surface, solid &)< #AZ Wol 53|, Z7|AADANA HAe] tapQl ks Zre WHHo
HAQIE Fsks ALY, of AL st B oy JpKe] 2 hdgEelRha 2 4 gl
7188t 24 A old 24aEd dA¥d Be F ANFAQ e gEpu|E i Ay ofyg)
TR AsA s A, B v wE S QAR =Y P25 AAHER Rdchs €T U
= st ARl st ddE AdeR FE2 g v U 23HE YAl FHAY dAIALEdM FaE
= Aol sl 71 2 ol shvE yAY Ao 2 F77F 5o
s EY BEFH2 AREAE e AeE ojd & T gln
Az DARATNA Fa FEHoR FAT ¢ YeF sk o] Al 7PN WS ojEHeE ZRIWY 714 A
ALz of Afol A Ao FHR FoA L, oo & 92e 4 vk HE Holgrh 13 33k AA 17
AeE FANAE A5l Zleted Zdd FUEe] | 31 a2 AHAES o 7HA agHooF & MeEst dd
off] dAargld] dfste] ok dHH FH19 FAVF A Ho| fFeAom WMol WA = YA o3 WeE
Ao FAEI B B AF5Hor WA o BAE olelisty] HA 2AHER RET 9t ©f
ofglgh WA lstetHow FApo] Fakstan A © ZTo] dEiXe 4geM Hoh AR R 71ed A
e i o] A o AR 289 THE b otk
Aer B AAAM ThEdl o2 AfolFdlM HPH
oz gyse AAY el AEeta {44 wset 3 M7AI nFotAE matmAEe 0|2 nE
i, 53 d AARACNAN HF AeE 2A] AR
o g AbgshE gaH ol A7A wHIGLe 20009 39FE S 1230dS
Ao R 20018 d Rl s 25eal 1~43hd ¥} FEkal |
3 ST 7 23aYE AF shd, 20029 2ostal d shdd Fotal 1~-280d,
ZOOOLﬂEH oMM S B39 JHE Tel ¥ aestal 18hdel 747 A8sa glon, 2004 o - E
T Y A ZEdo] 7bed 4% AZE0S] A 2.3 wedal A shdel] dA AlgEa gl
T A S GARle lojA QAzkel £44 A 58] /A AEE o] w&HAo] Foete Ao
o2 o] w7bedt sitke A ol vlAA  Astal, ol fld) wabM TS FFeld asay T4
Aola szl et $148718k A (topology) &3 9] Stal w& Feo d@sta glor, V&S FEA
g3 gAY A5 SA4ez AL skar gl T WG TG AAANA Fa T4 R wEIHA
5o, AFH daelss olgste] fEEE vlsksteld o g8 dFAE At gl Aol
A X AdA A7) z2AH ol nldg Al o)
3.1 sl-_,‘]l__r.ogug-/ﬂ‘,,]. oI}
3) wHE, S, e, AWAQ008) A2 Z2ANE
28 BIM 7|9k 715304 s A el FEEAATA/  4) o]FE, o]&x1(2009) TAE A5l el Fejge] 54
e o #F AT e SNsE =y T ABS

A gAAee =R A7 A5E FA A9%E 20134 99 13



o
<
ok (= ;o
o) E Y = =
=y oo _m_.ﬂ oﬂ"_l
g ~ = o ap M 5w
i i L o &
A X o,mﬂﬁ]ﬁﬁr& .ﬂeﬂ
- v @m@ﬁ <+ 2 20
plJ X o e lON mr Ee oy = = DA
o O ﬁ_'.ﬂoEEloE QoNELe Mﬂﬂlo@ﬂa
3 1yqa@ A = 7w
e so = 5 Jo o ? 20 = e )
w DTMHO_E}% imﬂz_o L:T\/,éuﬂ]ﬂ
ﬂdh,wa ummATzIWr/M M&@Ur fmmMﬁnn_v.mo\ufuu7ﬂrﬂ =
o_amga ﬂmﬂﬁlhof ﬂ717| wimaMmELcMW M@r%_ol
17ﬂ ) Uluam]ﬂﬁ o B M mﬂwﬁ_, mﬁﬂ_plo r J_/ﬁﬁ.nnlo
4 ﬂa;eo T W Z = mmaﬂﬁﬂ HM@@%%@
o - 59 ﬂﬂ@ | mu;%@dﬂ@:ﬂ'} < L:ugﬁ% "y
Ur;oaﬂ@ Q%dﬂqif ztmﬂ doZ A@.W]FE,_ ~ Lﬂdl.ﬂto]h o
ﬂewmwﬂ Eﬁmw,ﬂmjﬁ ﬂuﬂﬁc oF m%%ﬂDMﬂ%wﬂ Mﬂme@lu%ma% M g
— iofp R D e s 1l = iy = X i%ﬂﬁl .m_ﬂL
° oF o mo o .E ) o7 SIS Bl o e K- ) ap G
muuiﬂﬂ.%wmﬂﬂwr o M = MJHM.%\&%F&OJ ]ﬂe,nsnooMeg 5 wﬂﬂ?
,ﬁﬂﬂI] El_lﬂ! ,IEHOE - ogaﬁlﬂoem‘._l J_Al‘lcllinmﬁ ) Z] B
MMM_AEAE Wﬁeiq. <M M\ﬂomaiW\eW‘_Wﬂr MeoMWEﬁerMM ™ A%Hmon
| gﬂwﬂfmﬂ%ﬂwq A ﬂ%gﬂm - o o TR g &SHT%
! ﬁﬂ@#ﬂﬂ@ w| R SLEE momrogﬁmﬂﬂ = 7 g
= _ ﬁw_@aamr = %ﬂr:ﬂ%\mDWWﬂL ﬂwlmoﬂﬁﬁﬁg. = z ﬂo)a
On_dlo_ ﬂ_tl‘q fr) ‘lq‘nh 8D m o o X nmE‘Iﬂ,A o = W(\__ﬁm
ol B % L e A} o] ﬁlxéﬂﬁb]&o ul) HoLﬂu ) < o
%Muﬂmaz), o b= E) ﬂ@ﬂ_sﬂ_mcﬂmﬁﬂr E%Mému% nuuiwo
Q%MLE?QM ~ Ak < W%ﬂ.mcmﬂiga :EB I al m Mom
%o JW N o) = e X o &N = ! 0 O_ = 11W MM” :i o E:, T o) - 3 WW, o .
ﬁul@ngaoao ﬂﬂord; oTﬂlhn_Zm@ﬂLmoHﬂrWﬂVzT&raw w2 }.HEW
mﬂﬂﬁrméé wgﬂom,rﬂ# ﬂ%mmﬂ?ﬂ‘ mleﬁrMﬂufmo i 8 ]7_u:
zuﬂﬂwmbﬂ% Lhzlﬁﬂ%w_ﬂmﬂ lﬂ&ﬁdrﬁtﬂ@mouﬂMﬂmaz ﬁmmmziw
ﬂﬂufﬂoﬂﬂ), hoiﬂm@wemyu%nﬂml (ﬂmﬁ%ﬂﬁ; xﬁ]EHEL_nﬂ_ou ﬂ_.ﬁoo%o_laoB
,mﬂu_.Vﬂao Mfﬂenniﬂ__ﬁ o »ﬁu_ﬂ/ﬂgo@oiﬁbcduuumﬂ Em.m%Ewa%
mﬂgomo@wﬂ.ﬂ@ LW%M%E#W& - éﬂrom%ﬂu@rﬂnﬂ Mm@%lmﬂﬂﬂ
ol . (\ao_o < T = T . B ! of .]]1r ~ /\1;1_ =
%M%ugg ﬂ%ﬂw%mwwr w@@a Bﬂwm%m ﬂw&mﬂww
e X B R ﬂﬂgﬂ?ﬁﬂ T e . = B Ak ~ miﬂﬂ}fi
%ﬂ@mwg% a%mﬂq.%ﬂa & T b o = oo AT O
ﬂ%%ém%u aﬁﬂ:ﬂjwmﬁm}ﬁmq 4%5500_ %@%5 C N - S
Wr_lﬂ ,ﬂL/Na@M Wmﬂldﬂ. o»,mui__/l,urmmL _u_AM_lEﬁNammo oﬂﬂwﬂm._ﬂl.iﬂ M‘aﬂ%
Hoﬂulogm)ﬂ aﬂ@ﬂ]ﬂ? qﬂ;&] PmﬂeEE W = xomM:nn " Aﬂov
JmodoAT]@mm‘_mﬂﬂr o) © ﬂbolulwrmﬂ% WLﬂrmﬁﬂArmﬂ %ﬂﬂmrqﬁwl%ﬂ o w
W%fwwm%@ a%%%émwagg PR g e MR o oy ™ T
m%%%gvV% @E@Hgim%w% ﬁmwwﬂ m4wgmw% o 1 T
>€golﬂ,§4€ _— aﬁ%lgugg;f B A@ﬂr mﬁi__u% e X .3
1aﬁﬂ1ﬂ§vﬁi @551%@%%@@ S i Eéﬂg:qL = =
N mv‘oo ﬂEM g ﬂﬂ.oi ojo Eom_leﬂl. MATnu_quoEﬂLC ﬂm_]r
qmlllﬁo/\”WEmﬁV Mhﬂﬂioigeqw ﬂmw_wmo ﬂ@OfQ]V] bm”mo ) ﬂn,% o) >
Eiﬁo/U\ WM]EWHM] o o ﬂHNa WW@ AToTMﬁo»meql _M7 oﬁlat
N %ﬂmnma,mw ﬂuQLﬂ‘og ﬂuﬂﬂr:_ dr&_mﬂ%_a 5w o o
7ﬁo1rUr I El _,mom_ma ﬂrorﬂe OOTmu ? ey . -
_aﬂuvlmf oo N B A w D oK B o 4ﬂ4ﬂ7o
Ltbf%ﬂedlﬂﬂuwﬂﬁ ﬁa_ozﬁ . ° zm_ﬂmﬁﬂnmmomﬂﬂuma, Wﬂ@ﬂ%
o‘M,.rﬂH.:l]wH E_.Ltdl.:lﬂln.:wf.dﬁdoﬂ@aﬂﬂ L,o|i: xoLlC
=R < © ﬂlﬁedum_ x - i o R ) 5 4
%z@ ] 1o_z€1r iy o_LlEeLf ]H,QEM
ﬁﬁ% )ﬂn& ﬂxwo_hﬂrﬂ,%mﬂﬂ@ Méﬂoﬂrxa?
o SﬁATAT umbﬁoﬂﬂgaﬁa ﬂléﬁé ﬁ%%ﬂlﬂﬂwa
LO_EFLULUW_N_ L\Wﬁlﬁa Nfo Aﬂ.”,m 1 ;ﬁq
R mﬁ oy A S uy s Mo T = i = o o
Xﬁnnjxl_/@ E_#Oﬁ) Uuio?dﬁﬂ
o | o) ® _M_‘_ E AL = = s fuy M
~ . !
%WM@M@%@?
I _SLEBALMHPNE
_HoEFWWM
R

18] 5
=eA A
209
A A5z 4
&1 Zﬂ%i
2013y
3
3 9¢Y

215
3]

14 3
A BFA



2
2
ofo
tlo
Ho
ot
ey
o
i)
)
mV)
i)
1o
5=
)
=)
[
1M
i
)
i
)
i
2
ac)
ol
e
ot

2 ARSI A O TEE Aokt A @A ola 4
- dHFol A A&e SPAE, 1 99 B 2dE V)
o AHEEe] Apdaye 3DEEY 2YS 7bssHA @l
T}

2) 12}~ H(Grasshopper)

2 Aol A T EY 7Hs &8st d 2dd
S A¥s7] 98k McNeel?l 2hol: 3DE 93t 281
o] =

S AR =75 ALE
HES W= Ao

=7 o & M Fej TRl

Alz=El ZEolrt, Tl A Fol frteldE Al
2% o] g #AE AT F glon, Cr5e
eth ol#dt o] f

AL Awst iz

=]
FE AHgA Qe

olo W yE Ao FAHLe wAATA 17)¢) wi}
=

i
ofFojAu, o] FA BoF HES FHE

A% $2r2
43h sl Aol AR At s
ANA wdrte]zg &8 AREshE 212 8100 x 8100,
8100 x 8400, 8400 x 8400, 9000 x 7500(mm)2.Z Integer 7
UEES ARE-3fe] 7500, 7900, 8100, 8400, 9000 HEVEE
A wED, oF A7 23F F AL 7] 9lste] of

= 1
Al Integer AXVE F /S AJ83le] o|2S VlzZol],

g 91(2000), AT A28 SN AAZR AL, Y
A58 geEosl =2y 299 15

o (mscmmb (mcummd
- =
(amiissmm) Qi)
Figure 1. variation of classroom size

Width of corridor b 04

200077

Figure 2. component combination of setting height and width of corridor

AZAolE npito] Fil FQ3 Alo]=E TFE S} AR
HAEZAE AAste] ofg 7kx] 9] Z§o] Abgo] 7hs3dH
& 33t (Figure 1.)

1= Number Slider$} Multiplication 7 3¥y
o] 2400~4500mm 74 300mm M4 o® X
=5 2ddS 59tk Number Slider H¥W
Hae ek A E AAst 1 WMk At

Lot (moa |m

=
Multiplication #HXHUEE Al-&-3}

Helt

2400 ~6000mm= A4,

EZxvolay HAE wdud WA 15ME 7}

Table 1. Process of space composition

Process Method of composition
1™ Basic composition
ond Basic composition + Random value
3rd Basic composition + Random value + arbitrary modification
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