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ABSTRACT: While previous studies argue that BIM-based assembling collaboration promotes the communication and process
management among participants in architectural design projects, it is still unknown which communication and socio-psychological
factors are more and less activated in use of BIM-based collaboration. To investigate this research aim, in authentic BIM-used architectural
retrofitting projects, the participants (N=36) collaborated and assessed the communication factors on (1) perceiving design results,
(2understanding partners'design intention, (3) proposing and converging opinions, the interpersonal design process management
factors on (1) managing design process, (2) managing collaboration schedule, and the complementedness factors on (1) understanding
partners’ expertise, and comradeship. Statistical analyses reveal that the factor relevant to perceiving design results is better activated
than the other factors (p<0.05), but all other factors are not much activated compared to perceiving design results. Deduced from the
previous BIM studies and interviews, a reason roots in the shared forms and semantics of BIM. The shared semantics represent
collaborators’ information and allow the participants to perceive design changes explicitly. Meanwhile, BIM-based assembling
collaboration is limited to represent observable , experience-able processes of design, and thus, several key socio-psychological factors,
such as proposing and converging opinions and managing design process, are less activated.

KEYWORDS: BIM-based assembling collaboration, Design communication, Interpersonal design process management, Complementedness,

Socio-psychological mechanisms

FIHE: BMY[BIS| OIHISS B, EAIIA S

=,

mjo
ol
=
1

(collaboration)
M= T3&E0 |

disciplinary collaboration) &t
£ 7R EAXS0] Bois :
HYUXS AO[0l] At eto| HEESHA| AL, BABIES 2

>
M
0
HU
I >~ of
0
:lOI__I
sto
]
ry
Hh
1
X
el

ﬂﬂ_
=

o} x|Alo| Mz 2

AEEA

1

22| g2k, Alsld2ls I

S|
=

of2{et HEMARY HolM 2dste 2XTEE 2011,
Aordae| o] 284S =0(7] {5t BIM(Building Information
Modeling)2| AIE0| EHSIE| 1 Q= FA0IC HHXE2
AEOZ A|ZSHE SHEf(properties of physical forms)2t 1
EHOl 204 =% oj0f(semantics)E SAI0| SR 4 U
O, HERZE Sall *A0lM ks Refetn a8 &
Ch E5l, BM 22| ojn|A £42 Sot0 XA A
Hol YAHo= SR 4t oS 50, ISHAof ¥

= =
gk= 0|E 2HXPt RoioiRis 89 gl leki=

DH3|Y, Ql5tHEm =5 X4 (hongsw@inha.ackr) (AIKXp
™59, MEEtn A= =04 (yjeong@sejong.ac.kr)

36 Journal of KIBIM Vol.7, No.1 (2017)



B SIS 22 £Tl0f HIZS ASS & 4 Ut E3
MR MHI7I8RI0) Y
51, BIM7[st] R 2

AZATBS LI S3 A
o= X3t 0128 oY ’

e}

—

assembling) R8C =2 7=

— WY
=

0

o

ZO19|0|0| M= SYUIY (central data approach)S 7|EteZ
syznEs a2 x|
=l 0

Kim, & Kim, 2012; Won, & Lee, 2016),
A

X2 ASEAEYES ditgnt st ofLet 272t
|

2, 0= YA 719] QAtmeto] & MOl Al
, S ERtEu 22 MelelelafHel T M Y&t 27t
HSchrage, 1995; John—Steiner, 2000; Fernie, 2004), 2t
- CSCW(Computer Supported Cooperative Works)H5L0{| A
sele[etd 7|HE Y AAZ0| Zetshy| flgh ¢
40| AR E|0] LtCHKalay, 2004; Hong et al, 2015), GHX|
BIM ZHE%i7l= SHYAAY Kt 7|sH Jigof &

SHBI, BIM 7Jto] B10] Fo{Xt Zto] AtslAlelst
| -

0oox 1A 12 o
|0

>

oo rr >z 30 Koo o
b 2
ry

i)

1

2% oM
ol
]
<

o [IF

N
=
=2

mo

1) UHAZRNE 23 GAXIS2 ES 0[R0] AAet
= 3/M=0l1, BMET9 SLmUN| 2HEL=S F
ol OldEE R SYEAIE sttt

(2) EYYIL 2 SAX BN FYHAT BRe 7 ©
YoM Aot oAt et Atsl e X#E £XI1H
o= Hrtotu, MH QIHRE S5t 1 0|RE miet
C} 0|, one—way t—testE 0|25t SHX|BEZO| X{0|
S SAHC=Z 24Tt

(3) BMZN A 7|&E¢SL} QIHRHNE Ellz 84X
ol EMZO| 0|RE FEot EIFHS HsH

= o170] HofE] 472 253 BIAIE E510f 0]2
Of5(C 8t MmO el B Mo 2areln,
OIS SYHET SMSOICt 2ty AR Azo| Helgt
Al 712 21 50| 2 9ol T 4 QUck 0f! EolE 27
5T, & ool wye BIMlEel oS Helo| Hoixl
210] OJAImET} APSIARISH KIEO| DIl Falet BAE
TYSHE UBO| MBS0t study) A ElZEt £7102
ofA%ICk

2. 2ol

2.1 ASLAEYUL| ALEIA2IEH 7|

Atz AlZ2| ekt John—Steiner(2000)= HAE7HE Zatst of
ZHO| X S (creative collaboration)’ 2
N 2= AEl2lerd 7]
AS R complementedness) T Al O A interdependence)
ATHSIRICE 0] 7[Ml= SRt AAQ=t HZEH21 XA
ol ofalfet = M7 |= M=lFgel HAAM LIEHHT, of
LHA =0 A 7457+ Herzog
SIHUASE A|ZIC|XI0[H Craig Martin]
FASTHZE BIEFO| AMIES A
CHFernie, 2004).
AN 2P0 M= 01218 YRR Atslal2|efXol 7
Mo HMAE Ameto 2 7k5IRACHKalay, 2004). 24

=
A 2o M AAXIO[ L0l AMZ7I&RT, JH7IEX), HE

A
=
o

tu
oA
10
_O'L
0
[0
=2
40 Mo
0
1o
09
2
)

¢

0 X
mn - oph Lm m

2 Hr

, Laban Dance Center2| ¢

ol
>

> rr np o
i~

alll
Q'E
2
0%
s
ron

=]
E
<

T

M 52 Hol BM2| 423S Sall SRS
SHENC| Tl O T nE0ll F0{E QJ0IE M=

2 top =&ret olo]
2= QUA| TACHEastman et al, 2011), BIMS| ALZ0]
o AAEO| JHHO| 7HESteHA, BMETC| EF
OA o] Beguh SAMMSE 2T 0=
Jung, Kim, & Kim, 2015; Oh et

a
OS] &80 BEots QA g

=l
rz= i :18 =]

o g
S 4 A
oo g

|0

o

=

i

ofm

Sr

(ol=]

>
Al

ro

10

>=

El

fol

4T r© o M O
ol
1
>
N
10

S

=

2
m]

gl*
Ral
rg

!

R
>
18
1N
i)
MO

o eras|
S Yo “2lxperception) o= 45 Hol,
[L=S Olsh3t, A2 T2 oS 285t

YD YHYS YEVIFE 55X

21 QUCHSchrage, 1995). 2. 280 M= BIM

1
Rl
10
nx
X

ox o
=
oot
nx
=l

d

=
S|
=
i
ool
ol
Kl
f

gr=BIMetel=Ed 72 1= (2017) 37



2.2 CSCWet BIM HeH7
Z7| CSCWHTO| M Kalay(1997)= ZRFES
UEHUMARIO| @25 MIABIIC XMXk= 0]
|22 B A9 ZS(a shared product model)&20t 0
L H27HS0[ MRHQI T50] mef ofEA HHE Ao
=X 1 IPHE ZS(a shared process model)5HHO0E
7|&sIRAnt Eot MRz QAR golet 20| AA kol

rul

2hMisk= 37| X|(operational aspects of design) SA| 71
ZRE|0{0F BHCHT SABIIC, Kalay(2001)
|2{ot ISTYMARS Hoioh| eliie= M EF2 Hlo]

b7h HIHMO| T AMAIRO| ot

rr e =

£ o @
o 1854
[> >
i [>
> o
o M2
ol P
£Q

=

o 0

rr

_|\.l

g

HO ofl M
=
)
rr
S

e X
ujn

n object database), &
ME

E
iy
im]
I
Ir
>
i
bl
o
=l
o
F
oo
Q'E
rr
[a]
(U
g

I
)
m
o o
6
]
[=
12
m
1o

A(a project database), AAZ=Z
t= 1|0|E1H1|O|A(a context database)i

im oY

ol o
H
got
ol
e
Ju 0x
rHT =]
L=

ol
i)
2
r
ro\'
§
m
=
2
>
_I',Q
=i
HU
?‘_u
Im
)
(=)
m

6

3
oo
ror

%

=
rz
1o
°© 2
2
ML
o
(i)
4
S
0%
=)
ﬁ

> @
1o
ric

bal

bl

E 0
A
ro
o
B
oo
1854
=2

bal
_E
W
B
F—I[]
rﬁ\ﬁ o =
1o

[
= =

ikl
A

El
@
D
=3
)
AN
>
Uy O
ot
0z
ton
9£
rr
SN
lo
HU
0x

referential) @b =i
tds =Ho= sh= oldled et X0
BIM7Ito] BiiAret Beiiziol 452
T2 Jung, Kim, & Kim(2015)2 C|XIQ!
fish= AN MY, HlolH wet|E,
ol

r>“
[¢]

HT
ro
n

00
0x
o
oy
o
gh
~

ro!
[©]

nE
Rl
i)
oz
0x
=)
P

O nE Ho
~
A
mo Fo
I
X
ro 02
a &
;0%
4

o

mx 0

o0 2t 8% 3% 4 U=
A

>
ot

ool
B
|0
!l
°
>
>
Hy
mjo

Si0) 4h12EY 7R HREH N
(@]

O, MBI 1SS M0 TG0 QAL

ru
0
]

o ox
o

mjo
™ O

02 40 o
el (el

El
ol

ol

BIM7|Hf0| HAOJAt 2] Helof &oto Lee, Kim & Kim

(0122 & Yol AAnZHE SHCIR 2RI T3,
3

g9 2 dARFEL S 119 ANAE, SVHE S
O 0 Eol0d, Hutgol 2HuM FHE A Ho[E2] =
S ML

BIMO| A A=EYoll DXl d=ds OF 2=
Won, & Lee(2016)= 5 19| LA BIMEZE Q] AHZO|

ARLFEAL ASIHEHEC| Sup g Ao

(@} o [
Sof=dl o2t J|sotRint, E8f, 2AnEM A=
T2 HOXIS0| BMEES Soll HeotH AAME weksiL
0|Z Sall BMZ 2} ASHIEC| X0|1E &Y 4 UAUCIL B4
SHRACE oiX[2E &2 dAHZ0| BM=F2| AE1} F25H

38 Journal of KIBIM Vol.7, No.1 (2017)

|20l = CHREES] 7[EXT= FYAARS] 0[2X X2t
FOtHE 11 QUTHIsikdag, & Underwood, 2010; Singh, Gu,
& Wang, 2011; Oh et al, 2015), G|€ &0, Oh et al, (2015)2
O4EHE‘3'O A {5@ BIM Egﬂ‘l EHI7}0| _HLJ:IO Cﬂ)\fof

BM X7, 12|21 SYM HEE Seletn 22|5k= BIM AH

ol

S S0t FY T ZJolIM A o Us AlAEE H[St
SIRACH SHXIZE O] AARI0] A Sigetl oAt atat 2of
0lxlz gge Ae% RI oL

Sol= 25t ool U8 202 ©
B

I=HE CF00fslH, 1 deds A8 BRIt

50 mE
o o=
£ ol
o r
W oz
s
)

imi

i)
on
>
[

J

EoTS BMETO 5242 3e] MM
C120 900, BIMO| 5473
ot | Bhi= SYAAY Kot Y
[faw Won, & Lee(2016)2t Miettinen, & Paavola
E|U0], BMAIEO] mhet A=EAE
KD:‘OI et Eat :L%*

=
ra
2
>
(=]

M oy ox
0
i
il

>
ol
0x
mo

™ M
]

B
£ 4
©
e 2
2L
2
R
2
re

1854
=
e
e
_O'E
Ral
6 X
2 rjo mk

Ral
>
oM

=

zx MUl

ol

H o
52
v
™
in]
HI
re
X4
o
|'|'|\I
kS)
o8]
<
oo

eE 20l= M71IO|M %IIE-% Ately
A= =LelolM oF=! gl

o

o

bl
A
f
il
e Jo
-
2

w
re
-
Ja
1A

oo TH
re
41
1o

2 g
)l
ro
w
=
oo
1854
|_|-|
4
10
>
0
=
AT
1854
nx
x
i
el
o
QL

N
Rl
™
=)

rr

=
o
02
_(|)_!_I
mjo
O
>

1554
2
>
ox O
o N
rol
el
o I
Ral
n=
oA
gh
rir
i
o
L
im o
ol
rH
re
1
rir
sy
=
ol

A
1o
Ral
H
> O
% S
Ral
H
~
il
mn

ol
El
Al
]
i
rfo
Ral

=
nz
_E\_
L 1
=
=4
i
ofm
gg
@© >
=
oo
1854

o
2
10

l_o [y
for
B
se]
o
=
i
o]
w
9£
o]
>

~
i
re
4

I
HM
fim)

i

e

N

>~

H

N

1

fo

0x Hu

2
N
10
>
El
for
0
fol
nx
~
e
o
02
fol
HL
ro

2
i
i
P
My [
¥ o
rg
il
0o
£l
N
n

mn
ro
od
ofm
1
|0
Hu
@
Z
>
2
x
)l
3
Pal
mjn
=}
AT
18
w M
]

ol
fint
fe)
=]

)l
I

19

=]
[0
rio
N
=2
e
=
40
o

20 4
£0
|0

o o Ay
o

w0
=t
rE
N
1
E
O 0x
o
o

o
= &
3
n
Q
o]
=
o)
S
Qo
—
[
o)
n
=



Table 1. Communication and socio—psychological factors

Communication

. Perceiving design|1.
results

. Understanding 2.
partners’ design
intention

3. Proposing and
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opinions

N

Interpersonal design
process management

Managing design
processes

Managing collaboration
schedule

Complementedness

1. Understanding
partners’
expertise

2. Comradeship
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Table 2, Factor comparison (communication, interpersonal design
process management, complementedness)

Table 4. Factor comperison (interpersonal design process management—
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