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ABSTRACT

The Biotope Area Ratio (BAR) is a quantitative pre-planning index for sustainable development and an integrated
indicator for the balanced development of buildings and outdoor spaces. However, it has been pointed out that there are
problems in operations management: errors in area calculation, insufficiency in the underground soil condition and depth,
reduction in biotope area after construction, and functional failure as a pre-planning index. To address these problems,
this study proposes implementing LIM. Since the weights of the BAR are mainly decided by the underground soil condition
and depth with land cover types, the study focused on the terrain and pavements. The model should conform to BIM
guidelines and standards provided by government agencies and professional organizations. Thus, the scope and Level Of
Detail (LOD) of the model were defined, and the method to build a model with BIM software was developed. An apartment
complex on sloping ground was selected as a case study, a 3D terrain modeled, paving libraries created with property
information on the BAR, and a LIM model completed for the site. Then the BAR was calculated and construction documents
were created with the BAR table and pavement details. As results of the study, it was found that the application of the
criteria on the BAR and calculation became accurate, and the efficiency of design tasks was improved by LIM. It also
enabled the performance of evidence-based design on the terrain and underground structures. To adopt LIM, it is necessary
to create and distribute LIM library manuals or templates, and build library content that comply with KBIMS standards.
The government policy must also have practitioners submit BIM models in the certification system. Since it is expected
that the criteria on planting types in the BAR will be expanded, further research is needed to build and utilize the information

model for planting materials.

Key Words: Landscape Information Modeling, BIM, LOD, Library

Corresponding author: Yong-Hoon Son, Graduate School of Environmental Studies, Seoul National University, Seoul 08826, Korea,
Tel.: +82-2-880-8107, Fax: +82-2-874-7181, E-mail: sonyh@snu.ac.kr

14 s1=2x7s5R| M| 463 35 (2018 62)



SSSTHCX(O| MENHME AHElS QI LIM £H84HH Journal of the Korean Institute of Landscape Architecture 187

J B2 A AGA R A5 ES R3] 7Y }
W ) 2, A AN 54 o012 v A T A
5

o] AAE] AHE o] Stk & AFAME o1& st S8l

ol
b

b wle to rlr

r\r
)
2 e,
oz 1o

=
= Ho
=) ?n
o oo

it

ﬂll
o Z
>

1

T TE O A B4, 95§ o AQGHEE AP 2 HE

% 957138 2 B-E AEEA A AAE BIM 7153 7He|ZEk)l, AR E Fste] of 7]¢)

Sy 2 UEM zw Héasﬂr A FEE 2)n)dt= LOD(Level Of Detail)S A A3, BIM AZ =TS A6l

7BAAREE S FE3H= WHS AAEATh *}E:ﬂ o Wi~ ZALA] e 91 4] g %% A S Mg ste] 33194 A ¥
)

ot *@EH J#%é 2 ou li‘EQ} MR, 2 s 5 B4
I

o 715 A& w4 Aol AosiA L AT 284

1. M&E Azd Y] AR AFFole TaEe Aol
HERES TAHCE AHAAEC] MHPOEN 52 &F
[ | PA R = (Volume) ©] A3z7el BHFEA] Zote FAHE A4 =H AT
(Jang and Kim, 2008: Jang ef al, 2010: Jang ef al, 2012).
A el 4 & (Biotope Area Ratlo BAR)> A /HEAA F Alg) 2719 Ed olgjet A ES] el =o=H
°1W e 715 2 AAes 7150] e EGHA o] AA]8) A olFA ke BEA 7|1ES A AL AL Y 7)E
H&-S 9udl= A S & (Ministry of Environment, 2016), S 2S99, MO E 2016ERE = LS ukadE)
?}73‘{]@1} 2 Fk e 9l AFH 74]35‘7\]}13*1 A Q] 71 8l AA £33 WA A N1ES =Ysigith ARk of
Atk FEASTE ZAALY AFANEE ASALE G- A7A AZ713 AEseE =W AR A5 E0] 23144
SEEDOIA A2 50| HIP|FoE "E%%]Qi’ﬁ AsEE T HEL 7] Wl AN B4 StEu F7HE
o o] g3} Qle I7ke] AMNYAA H-F7F 279 H g 71E 59 <ol oy -4‘:” T Ao |
T840 ¥ ZxEA HAE Jang ef al(2010) ANHAE 2 Ao QR 7F A ek Ed F2 ARte] SAHE &
o] 71¥ AxEH g AE5H 274E TAd 1HT + A EHs B AHHdESs ’&7‘40}71] HEZ HAARE S
= Y AR ASFE F AFFIAM AH A 7T R A AgEAA A8 AeHAs grael] s =¥
g s &35 ko] Fohy sisith 59] A-wF A F 71Tt FRAIGANA HAES =o|7] 98] S/d=3shy o
55w HA AEE NS o AA7|HC =T T H=3t 5o Wa gro AFsA drk old uet Ak P
sl digh Tas AFTo YFAF BY FIL <kl e A4 ST HA A Il Al Aol tig e
g oM AHHAES FETHEAY I A A o] ofgA Ho] FFA0E AU EC] AAGAEE
B4 715S Hrtete 244 AgAREA 45T Itk A EEHA ZBal e Aotk 1 folx AEHAES]
T olgjg SA4A ke A Al A8 o wA 7IEe] FE BN FJFE AR sE ARt e
Eo] AZH Stk Al 271FH WA S A9 I LA Zot A AARe] oS Asletal AL, AA 218
g 71F B3k WA 2 VlE 9 A8 ESAAE 9 Al HE AR 2, ASEorst 27 AEvHE 1] dg9
AL e 2] 22 Fo] o]Fod g 9lFo] AAHS HEH A7} AR E o] FoixA] Bethe wARE ASHA
ok mSk I A W7, AR B3 ElE Sl 9l Qs A oH(Ji, 2017).

shRxZsE|X| M| 468 35(2018 6%) 15



Journal of the Korean Institute of Landscape Architecture 187

oo tigt AR oT B ApelME 3AYH 2HARE
g g)e] LIM(Landscape Information Modeling) &&HPES
orslich LIM2 BIM(Building Information Modeling) ¢l 74
Jol A5E o B2 % 7N T ogst A
AEH I s AelA 7okl s E AA sdolt
Ho|th(Kim and Son, 2014). LIM AW S &85 47
A SHAME AGdT A 2] Fed

%

=
RGPS B2HS 2Y 5 YL ARSIAH SAAAE
B

2

fo
Jot
Hr
p‘L
rg
>

|
K

rie iifeS
e
Mo o
o, Hl
X e
ox
i
K

£ AUREEY ARAEge BARS LIM
£ 924e Fay, 58 B4 3430 4 §90)
A AR gl 7b Bl 48T e FETFEUA
2 A2 2ARURYS AT, o F FEIE YU
LA ¥ 2 BR71BA ole] 3RS SHHA A4
Fol 9] BIM 280] 279 9k B4 57U
A%k 2ol A% B EREolel Aelo] B4 Eo

A LIM B9 7FsAE AES He A2 9] Sle Yol

2. A7y

AT BE2 AuHAE Ak 3 A A8 LIM
el that ol 24 1, 2AARRED 75 e 44, A
A e A A 2 ol tid H7hE AP E )
ok A, o] 24 ALENME AR-ek AYAA A oA Bl 3
A A s 44 3 YA, ¥ d7Es Ao E2A
W2 AR Y ARHEY Erve 2AEES A8
o £ LIME &3t o3 2AdES 22 & =
< U A, AHHAE A8 ddsto] A A A
T % INE FHALR 2AYRED S FEee W
Tttt o8 f18) AdSE ok BIM 487kl =(Ministry of

Land, Transport and Maritime Affairs, 2010), EX-BIM 7}¢]
)9l (Korea Expressway Corporation and Korea Institute of
Building Information Modeling, 2016), BIM AATA 2=
A (Architecture Institute of Korea, 2016), KBIMS o] B.# g
A 27) 2 (BuildingSMART Korea, 2016)" 5 7} 7fo]Eg}el
I 71FE ARAE Faste] BdE A] E58)0F sl 724
ol A3} 7to|mel s AmHgtt e A& TANE B
958 o & 715¢ BIM AZeTet Rdy s 3
EA 2 ARA AZE o] FFAAY wiwd, 2 gEA
S5 58 ARy, ZAEFERIE] 125 S B8
t}. o]§ 53 BIM AZEFE AAdsty RdEge Heeh 4
AeEs AAste 5 FAAY B 2 S st

AR, AHIAE SARM FEFEEA T Atz A

P

16 sI=x7siER| M| 463 35 (2018 6%)

WA S ARty A mdg e x| 443819
o}, o] Aol 3L A A 2dS 2t AHHAE B
d SRS 3¢ I7HEE IAAE olEHE A
Aaom, o]E EE FA) Ml gigt 244 RdS 7
Z30t), ojolA &3 RS dgdle] AHHAES A4
s, AEHAE A} 2w, X T 5 FH TA
2 2319tk A, 249 RdE WS grlsts A 2A
LIM 9] &3} eko 2o 343} Hots =3}tk

=
rg
N
i
rlo
oy
S
ot i
i
>
ok
o
e
-
ofN
N
fu
el
&
o
s
-
kN
P

2
ki
>
o

<
oxl
o
i
=)
e
re
Do
S
S
=
ri
>
o
>
=2
>
ol
ol
[
il

Holl A5 71es A-&oh7] AAE ol AdagT ot
A FEor WASHE FA8k 200697 T
" FAAES & 1

do0 MM o o m
o A

o
:Oll_‘,
X
18 o=
oX,
ofr
o|n
]
=5
>
2
1
1o
O:>|~:
=
rg
2
i
o
L
N
N
o
r‘lN oL
fl ofo o

%2

B oox [0 K
=
rg
)
i
=
oxl
rlo
o

oo ol of mp| o of

A S
20160 AMZAJlA] Bl S A HA &
politan Government, 2016) 2w HH
27 FHOZ Yol At
£ A 7IXE FoRla Aok 28y Y
oo W 7tEAE A#ste] At

b3l
Z
[e]

o w
bl
=
>
R
o
=1
b
‘o
i
ofd
3z



SSSTHCX(O| MENHME AHElS QI LIM £H84HH Journal of the Korean Institute of Landscape Architecture 187

Table 1. Space types and weights of biotope area ratio

Space type Weight Description
Natural ground green area 1.0 | Green area on undamaged natural ground
Water space Water permeable 1.0 | Water space with continuity to natural ground and groundwater recharge function
Water impermeable 0.7 | Water space without groundwater recharge function
. 90cm=<soil depth 0.7 | Green area on artificial ground with more than 90cm of soil depth
Argf;l frf;“d 40cm<soil depth<d0cm | 06 | Green area on artificial ground with more than d0cm and less than 90cm of soil depth
10cm<soil depth<40cm 05 | Green area on artificial ground with more than 10cm and less than 40cm of soil depth
30cm<soil depth 0.7 | Rooftop greening with more than 30cm of soil depth
Rooftop greening 20cm<soil depth<30cm 0.6 | Rooftop greening with more than 20cm and less than 30cm of soil depth
10cm=<soil depth<20cm 05 | Rooftop greening with more than 10cm and less than 20cm of soil depth
Wall greening 04 | Greenery on walls or retaining walls. Up to 10m of height for climbing type
5 | o e e
Permeable pavement Permeability Class 1 04 | Paving area with more than Imm/sec of permeability coefficient
on entire surface Permeability Grade 1l 0.3 | Paving area with more than 0.5mm/sec of permeability coefficient
Pavement with cracked surface 0.2 Eﬁ;ﬁlgg \;rte; r::ririhaai; alr(l)(rinxa(t)ir ﬁaéz ;)zrgr;;zj;d through cracked surface
Linked area to rainwater storage & infiltration facilities | 0.2 | Paving area linked to rainwater infiltration or storage facilities for groundwater recharge
Pavement area 0.0 | Paving area without permeability. No plants
. ) Natural circulation function area > (Area by space type x Weight)
Biotope area ratio = = x 100%
Total area Total area

Source: Ministry of Environment, 2016: 8-9
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Table 2. LOD level and modeling contents by design stages

Design stage | LOD | BIL Fundamental details and usages of a BIM model Specific details and usages of a LIM model
+ The model element may be graphically represented with a symbol . . o
. ; . + The terrain, main buildings, underground structures
. or other generic representation, but are not geometric represen- . .
Pre-design . and surroundings are modeled in mass forms.
100 10 tatians, - Pavement elements are mapped directly on the ter-
+ Any information derived from LOD 100 elements must be con- A 2 v
. . rain as land cover types,
sidered approximate.
- The quel element is grgplncally representgd aa geqelrlc sys- - The terrain is modeled based on conceptual levels.
. tem, object, or assembly in terms of approximate quantities, size, .
Schematic . . . . - Pavement elements are modeled on the terrain as
. shape, location, and orientation. The existence and forms of . . . ; . .
design . . . generic objects with a single representative material.
e 200 | 20 spaces and objects(pillars, walls, slabs, roofs, stairs, slopes, etc.) . . ;
(Criteria - Staircases, slopes, and retaining walls are modeled in
design) are modeled. . . approximate in the quantities, shape, size, location
- Any information derived from LOD 200 elements must be con- and orientation ! ! ’ !
sidered approximate for analysis, cost estimating and scheduling. )
- The model element is graphically represented as a specific system, | -« The terrain is modeled based on precise levels and
object or assembly of quantity, size, shape, location, and orien- the project origin.
Desien tation, - Pavement elements are modeled on the terrain as
develo gment - The quantity, size, shape, location, and orientation of the ele- compound objects with the layers of materials. The
( Detzile d 300 30 ment as designed can be measured directly from the model. overall thickness and the detail materials are included.
desien) - The project origin is defined and the element is located accu- Non-graphic information is attached to the element
&n rately with respect to the project origin. including functional data such as biotope area ratio.
- The model can be used for construction, analysis, cost estimat- | - Staircases, slopes, curbs, planters and retaining walls
ing and scheduling. are modeled precisely in the shape, size and location.
Construction + The model element is modeled at sufficient detail for fabrication. | - Pavements, staircases, slopes, curbs, cast-in place
. 400 40 + The quantity, size, shape, location, and orientation of the element planters and retaining walls are modeled for fabri-
documentation . . .
as designed can be measured directly from the model. cation.
- The model element is a field verified representation in terms of . . . .
. - . . . . ) L. + The model includes information on construction, pro-
Construction | 500 | 50 size, shape, location, quantity, and orientation. Non-graphic in- curement. costs, maintenance. etc.
formation may also be attached to the model elements. ' ' T

Source: American Institute of Architects, 2017: 9-10; Architectural Institute of Korea, 2016: 76-77. Author edited
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Category Space type in biotope area ratio

Included

Modeling method Library type

Buildings and

other structures Not applicable

+ Modeled in mass forms with SketchUp and imported to the
main model

Terrain Not applicable

O - Modeled based on the contours and levels of the masterplan

Natural ground green area

O + Modeled as a floor element with natural surface material Single library

90cm=soail depth

+ Modeled as a floor element with the layers of materials

Water impermeable

rial that determine the land cover type

Artificial ground 40cm<soil depth<90cm O - Temporarily moved down the terrain 90, 40, and 10cm in order A§semb1y
green area to check clash detection library
10cm=<soil depth<40cm
Water permeable + Modeled as a floor element with the layers of materials
o Assembly
Water space O - Two types of water space are distinguished by the floor mate- library

-+ Should include information that the planting area should be Assembly

1 O)
Partial pavement - more than 50% in the object property library
Items
non—rlelgted Permeable Permeabilty Class 1 + Should include information on the permeability coefficient and Assembly
fo buidings | pavement on © class in the material propert librar
entire surface Permeability Class I property Y
Pavement with cracked surface o ~Should include information on filling with more than 10mm of Agsembly
fine aggregate library
- Modeled as a separate single library for area estimation in the
. . landscape model(may be included as a roof element in the ar-
Linked area to rainwater storage & o chitecture model) Single tbrary

infiltration facilities

+ Should identify the necessary facilities and the operation meth-
ods in the property

Pavement area O * Modeled as a floor element in 3D form based on the slope Aﬁzer:f}y
30cm<soail depth . .
Roofto CIN=S0R dep - + Modeled as a floor element with the layers of materials Ascern]
op 20cm=soil depth<30cm X - May be separately modeled from the main landscape model and . v
Items related greening integrated later library
to buildings 10cm<soil depth<20cm X
Wall greening « - May be modeled as a single wall element on the buildings in Single library

architecture model, and integrated with the main model later

AT 2 AFAA AAHS AefH 2 S 9Je) T gho]H
HE| 2 A Fste £ Hell IXAIFTE
Tdg AL mg A" CAD EHES HlEoZ (1) X

BU3, () A5Y BUSE A TP Aolne) A%,
(3) AF AR vhe TAAE AD, x ZIYS 9 27
4uwd 7% (1) 758 29L 202 ANEAE AYE
2 AR T4 PAE 5 B9 EUs QR 449 AR
ARG AH WIHPAAE A EE AFAR 72,
A e ZAA @ DR Fuel) 23 Anol
T FHE FRHY LR} ol R AES Sk

ZAARRAL 7557] QeIE Z2AES)

S49 43

@ sZEgols Agaol Gtk a9 ZARRINE T
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Revit, Vectorworks Landmark®} Rhino®l &#Z191(Plug-In)
Lands Design 5°] AEH L §lou, o} o)A HstH
TTE Mu} e 7 %% T2 A9 Alge] o]FoR =
TETYEAANAME 7AFHopte] FYo] FHo|HE Fof
v E44 9y J_’L§Ur THE A8 U3 AZEYAE A}
&3k Aol wighAsitt oldl S} 7ASEofel| Al
7S B2 Revits B9 ALETZ ARSI

319 ZANE AujEm ARl A RevitS AHEE})

T o2 I & 27 golrdg
‘/‘r. E =5 45 GEFoEN AR
dgo] 7153k 9 4 ATHKim and Son, 2017). A8 Zd g
°ﬂ o) 2244 3} EHX] Massing & Site) =, Z871¢102 )
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E’} Ay 9ol T2o} B2 nppy AN F& T&HOE
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g3le 5 FA494 A8 mdgo] rhgsith £ A=
v 2 2] (Family) 715S 4314 AAA S dojo] 4
HE T3 23 go|By g BHE 4 ) o] lo]H g
o WSS WAsk v&d {3 gt TAAE A
Ag 4 93, o]Z HleH(Floor) T2 A8 Aol F2A)A
muggto 2 i WaS Azt g 78 4 gl &
glol By F7Hd, 7, AT AlgilwE 5 A
HWHEY AHE 7| 5HEE 2N ZH HHE A4

V. A HE
1. CHAKX| JHR

Al B AT 2EE A ol A3e) 23] glom
A AR B QA SR ERL 7
g TEFUUAZ AR ol 2494 e
Qo] oS Aupze] HE B4 S oY 5 Tk
2439 29 s

s
2 A AET HolE 150144 2
FUANL BUARAS ARt *

N

ve] AguE

C

A= 4N AR Fel= o] AA S} A|Fo] o]FoiH =, o
Ul A E Melste] A+E st tHFigure 1-a 33).
AR 20009 AFGsole] SR 20179 FEHJL, Al

o] o]FojAl= HANM Aol Y FHH ] HFA
al

B O o & oy

B ofN

AR = A H(Figure 1-b 2%). AR Z A4 E A= HA
3 5320met HXEY 889ImE 20m 7+ =o|xp7t itk Ab
Azl A 71202 A 28,08310m>e) WA 9% 1514
A7t A=, Z2AHAL 13564.43m ) 23litk A
HAEL TA] YA M} AAA s RE AF 2 A
FALAAEA Ggail A=, AEEE 13906.35m’
o] WHEO| 4952%° 23t thFigure 1-c, d #X).

A (Property Line) =72 thAA] AA
S FatdtHFigure 2-a #X%), Faiz
28,084.18m’ 2 AFH%EQl YA AutoCADE A&
zS 2 95 HYEH, AFAYPAF FHRS
mA Azl AAAE Y3 Revitol A thAZA A

2 73 WS AA A HE oz AREET A E R
5709 AY @2 AEI S (Building Pad) 72 2983}

-

- g

HT ot

Hansung
.. High School

“  —Development area

Daeshin i
Elementary School |

Ahyeon Station™

ST ST,
0.0 | 580 1 9 20 40 __60M -
R ( ‘ I ‘ @E ‘

b: Approved masterplan

MBiotope Area Ratio Table

28,083.10

Space Type Weight | Area(m?)  Area wih Weightm) Note
Refer to L~102 Area calculation sheet
777, Netural ground green area 10 6.450.58 6.450.58 &
. Refer to L~102 Area calculation sheet
[z Aificial ground green area 07 714126 4,998.88 -6
BEE  Rooftop greening [ - - Not applicable
= Water space(permeable) 10 - - Not applicable
| | Water space(impermeable) 07 116.82 81.77
BEE Patal pav(N/G) 0s 1675 .38
B Patal pav.(A/G) 0.50.7 22028 7710 Stapping sions paving
MWW Wall greening 04 183110 732.40
B3 Permeable pav. on entre surface{N/G) 0.3 1.138.09 341.42 Permeability block paving.
Pemeable pav. on enfre surface(A/G)  0.3x0.7 1.320.46 277.29 masato paving, sand paving
.0 Pavementwih cracked sufaceN/G) 0.2 - - Wood deck pavement
= Pavement with cracked surface(A/G)  0.2x0.7 129.06 18.07
[ ] Lnkedaesbrnee sopniinoiss 0.2 460211 920.42
Pavement area 00 514555 -
Total - 13.906.35
Biotope Area Ratio(%) 13,906,351 28,083.10 x 100 = 49.52%

¢ Biotope area ratio plan

d: Biotope area ratio table

Figure 1. Location and masterplan of the site

shRxZs|X| M| 46H 35(2018 6%) 21
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: A : —— ‘ S=- —— oot
o7 =
ol 7oA — e
‘Q/\ B — ]
\_—2H _— — ) N> ] |
a: Property line and total area calculation b Toposurface ¢ Levels and building pads in south elevation view
Figure 2. Toposurface modeling
3, o] =] gt FolE dH(Level) 2 Ao vhet o Houte sigelE AMets, TR B 2 glo] HARh
o) FExA0R 24 FUHFigwe 2b A2). o9 8 BRE AAAWNEAS A% 2 ARALAADE B eho)
of A% e TAAES A ZEYD o 7} @50l A Bejg 2 Algety, UmAE viet s de] o] 23 JR3e A
0 PHHES ssitkFigwe 2-¢ 33) B3 eolnefelz A4ste] AAAES dolole] B Hu
£ ¥FAZHTable 4, Figure 3-a 3%).
3. AR zto|=e2| MIZ ahet o] £ 54 Fols dubAd AR JH o] vt
Hxo] Qo) AHHAES AHE SYRES TTH o
WA AEE FHHE S AAAEEA], AFA =7, A Fo B WEl nfHTE S oF gl e dY
T3ZHA), 283 R, AURrEy, sAFrEds 2 189 "Als 2 v g i gl £33 D, ¥
A% 2 ARALAY, ARG ol Tk JES FA Y, ARAN FRAS AEAY) SAHRE N2 5

Table 4. Properties of pavement elements related to biotope area ratio

Type Space type Family name’ Undergrpund Sail depth PermggblhE*y Weightm Material layers
D condition coefficient
1 Natural ground *Natural ground green Natural 1.0 - Greenery material on the top
green area area
o o 90cm<depth 0.7 o )
5 Artificial ground - Artificial ground green Artificial J0cm=depth<%0cm 06 - Artificial soil, permeable sheet,
green area area aggregate layer
10cm<depth<40cm 05
3 Water space - Water impermeable Artificial 0.7 - Gravel, sail, felt, EPDM sheet
4 | Patia t |- Stepping stone pavi Natur 95| Stepping stone, sand, rubbi
artial pavemen - Stepping stone paving - Stepping stone, sand, rubble
Artificial 0.5%0.7
Class 1 04 P bilitv Block pavi
- Permeability block pa- Natural ermeabiily block paving
: Class 1T 0.3 (Ascon, sand, rubble)
Permeable pavement ving .
o on entire surface - Masato pavi  Masato paving
- Sand palji?ngng At Class 04x0.7 | (Rough sand, rubble)
ici - Sand paving(Sand)
Class I 0.3x0.7 1ic PN LSA
Pavement with Natural 0.2 - Wood deck pavement
6 cracked surface + Wood deck pavement Artificial 0.2x0.7 (Hardwood, concrete, rubble)
Linked area to - Linked area to rain-
7 rainwater storage & water storage & in- 0.3
infiltration facilities filtration facilities
8 Pavement area - Pavement 0 + Asphalt, rubble, sand

The list of the family names is only for this specific case. It could be added and modified
i*“Permeabﬂity coefficient: Class I = Imm/sec, ClassIl = 0.5mm/sec
™ The weights and application of space types based "Application guidelines on biotop area ratio(Ministry of Environment, 2016)

22 s=Rx7sk(X| N 46H 35(2018 6%)
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Edit Assembly x| || Parameter Properties x| [T¥pe Properties X
O snavaa pa ams\e

&0 Select... Export...

a..o Parameter Data

(min) Name:

[ T— L
a. Editing floor assemblies for paving layers b: Adding parameters to floor family properties c: Editing family properties
Figure 3. Creating floor family types and properties for pavements
=59 tHFigure 3-b, ¢ &%), Wi¥e 349 UHE, v} (Figure 4-a &%), ©] #AdA CAD AYEHE E& 5] 9]
AR, BAHA 5 A 2gAEE ARSe Ae 9o g EUZ ¥AE Rdsty ol g 2de AEssy
o, A 2 QAR $37 A% L ARALAAR, Fo|2 TH2ACE BE] AL A AT AL
IYHE HEe HAo] glon® FFEHS U AL A= BFEHE 519 2491 Hah Aol A8 Fo] 7S 43}
stk sk At e Ferd AUFFEY FARTE o Zdgely, F S 20 ¥ 38K Figwe 4-b
Ao st Ad e QIFATRIAIE s 8, A7) 7)el o Alolo] Ml 7L WSy EXe AANS 1}
Age AUFFEge] ARsE 7HA] 43S fsl 29H B7) Q8 22 W) 7 W3 Ag 2 dxE 3y 2dg
& N
Sk ahsick
E3] fABIA T goFet AR o] U= FEEA, AHE 7dS gA38 o= RS dAFoZ 90, 40, 10cme) =
FELN AFFERE AN Hage A & olulE 42207 o|EA|A 7PWA A|alERA AR 9|5
A8l 119 £ RE vlES AYgeEA gl 438 ?l%’— ]J% H SE /ﬁo] %17&% tg ]._,_oﬂ 1:!1—7-" ﬂgg
=) = o) TE =
% S, S0 E4E DISTE EPIAA 2 L e—;ow— E xw ss 5 %l?*t‘r(Flgureél ¢ %
ARRYSH AT BeSY AAFAY BAL B AT o0 o gy __],,i% |02 g2l =
_ o He

F =S St

TZ] @H QMOE =25 TiVH Uﬂ%zﬂ 114540%
4 ZHANE DY Tx oF sh= AHolltt 53] QA2 THE2ZAT OAHL <
: < ZAEAE ASE LOEA EA Qioﬂ o AR A E

P

EAAY v UGS AGS T IAAH AGRA 015 9] /1F) $HHA gk JFolAek ole) AFEES o)
FPON ZYUTAS T4, 7 BB AFES A5 o AT 245} EY F05} 0| FHES AYAS WA
FAE SketchUpl A W22 e8] Ag5to] BeiSgd s mde) wgsen

a‘ Landscape information model with buildings b: Manipulating a sloped paver c: Clash detection points

Figure 4. Landscape information model and clash detection with buildings
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5, &4 =M 2 gty &Y 2 3R A AdeS & AT A, FHE R
ot 715 5 AUUAE #F 715H $AHEE 9T
A A 23Hd SAMEE EUE AHEAEY T omm Bgo 249 989 WE o] pss| Atk o] 2H
P FES Uehlie BA7ANS Adst BAYEE a5y s)20] BEEA T W Ao 027} folAA Alb
(Area Plan) & #4dsty, HellE WHEAtHFigure 5-a #x) WA Ao AL 78 2 9Tk Al B glo]H e
ol Bmel HolHE o 4 3URRE AN RS A g2 gy YA 3190 AYRDL BLale} Py
ToE AMEFE v dHES AAsTHFigue 5b F g Agw @ AgEe T AT ANS ABSTO RN &
Z). B 53 golBejE ARE g 20 BHE & o 2 S AAGRY B8 TR 2 9t A, By
T AR A AEE Edet] FHI AFE AFoR o) 331914 o] thet ARH 2AS BEOE AAH AAS
ol tH(Figure 5-¢ #x). o|2A 2 22194 =¥ A 2= AT ¥} Ay F29 FejA B4 o
AR E THAEY EHEYo 2N AEYHAE A9 2 oF EAl BH oJB = AA0kS A7 BolEu A 2349
AR, TPIEE AdsHAtHFigure 5-d, e #X). A A0 2E Bold 4 gAd QTR uE=R o] X5t
ZE EsHA diAT F ATk ol2A AlF Foll AA W
V. UM £} S3 & T7} Bom s 2e¥e vEd ke AHY F YS A%R
ZIE A A, A5 3 AsrreS v ded iR
ool A Fu i uhel o] AEHAE A Y-S 1T 2% Radste] FRHMAT, FAEH 23] oy 7 7H
BRA2 AYS AP & 3 73S 238 A o] A= AHE Zohflo] RS g EF #opte] Fest
AAE B golBeje]z AZste] A fof] viHHoR B Y W7 TR e HoFolth
gk WA 02 FHATh 244 A= YA HAE ALELFA SR e et 28 2345 71dE 5 3
HHE 7158 JHE TPANNOEN T5H 93 golE o A, LIM 29& EUE F4E Tg A A552
£ EUE AHHAE # U 9gns A Al o5k 7br150] Waet FH e Wi R A
= g

¥ LR NI e s |

b: Schedules/quantities ¢ Process for paving details

+~, Biotope Area Ratio Plan

L103 L104

d: Biotope area ratio plan e: Paving details

Figure 5. Creating construction documentations based on the LIM model
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Aol et theket AR 7 x3E & itk 9= LI(Landscape

Institute) ¢ Digital Practice Working Group(& BIM Working
oA

Group) glo]28E] PDT(Product Data Templates) & 2
ZYEANE P20 Mz vt gled, olE & Ao,

=4, 27 AraA e AAJA 7L FA 7 ol gholE g
g A 2ol A T ok 3o} iﬂzﬂg} e o]_-_;d QA=)
A golHeg] A o] Lojsit}, AR o] AA L
2ol sl KBIMS®] gte] ¥ 2j2] Al 27]#(BuildingSMART
Korea, 2016) 0 w8 AAH Hage] AAFEE DI AUe
+5dY goluyE 4, wizst, AAAATE ol E &E
gto] A e 715 A ARE FUF Ee WATOEA oY
o glo]lB & AZE g Stk olge o7io] npHEH 2
ole g A& watE 7+ o A, 7IEAg WSt di g
A48 gl-go] 7l AH HE AGA|, AR 24 Aevt
E7H VIEY A Ao ERo] Hrh

AR, BHAE 71k sTAdA 22k AAIEA
o} 7pAel| oEsHA] ¥, BIM RYE AZEE e Al

£4 AF0] BRE olFA HH WEA S BIM A
7o O AN} /1SRG ANE L7 S YOBE 2
ARRIAE A7) Agolehs TR T P Ak

B ol Able] 54 92 99 2 Sns] o
3 328 293 el 2454 2rks A7 gk 1
Slut BIM 48702 Wsksis @A 288 274
A7) 1% 870) B ARNZA S4S Fohtd 4 )
£ 94 43 Hsd A4 LIM 502 AR
slnk S8 AF okt 494 YUL BLE e IE
FUuAs) AHUAE Ao 2HS Dol ATE AAY
024 EAAHE A4 F2HH Top-down $4) A%
2 ngsty, AHALFo] AAH AANIAEZA 245
SES ARG FHIA 1 WS T Hgrhe o9
il

2 s S BE TS A2 5

o e =2 &4 7ige] gE AR dHEE A7) 9]

A 755} 29 28] g 4 977 Lo aT w9

At 2 Sd=s Rdy W gE f3d oA AA

A AAQA, FE R ] 1ds AAIE Bl A
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F 1. FEXER S} 3= Udd 2~nE H 3] (BuildingSMART Korea) ol 4]
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S2EAEIX| A 461 35(20184 6%) 25



Journal of the Korean Institute of Landscape Architecture 187

W BIM %721 KBIMS(Korea BIM Standard) = 71, 3215k th
KBIMSE @=+& tjsahs %I7F BIM %F08 75 7%, BEF
A, ERAA & FAE Al o] FolA BIM glolB e
AF71E2 BIM A9 28785 ¥ol7] S13l etolBejee] %F3}
# A 271S Aol vk

27

F 2 AN AERAES FOA AL AR FoI4 A
S5 7K WAEHe) FRRIRANL GoIsT 9on]
olol wel EF WAL ohle), A {39 AU §49] o)
de EFstel 90 28aa Aot

F 3 27TA AR T Ao

FYPNES =R W (m)
O S i) R 2REA Az A%, VGRS A WAL

Lol M} 1:1AMES 141%, 1:2 AFES 112%, 1
Fhstel AN, T AT BFESe & 5 Qe
AR FRAe] Bt 15%E Hete] WAL ALETHPark,
2014).

= 4. http://www Jandscapeinstitute.org/technical-resource/pdt-store
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