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Abstract The purpose of this study is to develope BIM Template according to major building material for efficiently
and quantitatively evaluating greenhouse gas emission at the design stage. Template users consider various environmental
impacts without connecting simulation tools for analyzing environmental impact and Template users who have no prior
knowledge can Life Cycle Assessment by using The green template. For this study, Database which was reflected in
template was constructed considering environmental performance. and 6 kinds of environmental impact categories and
PPS standard construction codes were analyzed by major building material derived from literature. Based on this
analyzed data, The major Material Family according to the main building material was developed. When users conduct
modeling by utilizing Family established, evaluating result can be confirmed in the Revit BIM Modeling program by
using the schedule function of the Revit. Users through the modeling, the decision-making environment performance
possible. In addition, we propose to create a guideline for the steps required to build an additional established family.

Keywords : BIM, Green Template, LCA(Life Cycle Assessment), Greenhouse Gases
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Figure 1. Green Template Modeling Concept
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Table 1. Case Study of Environmental Performance

Evaluation
Institution | Year|Evaluation| Range Highlights
Construct
N Unjeong .ons rue *Air current
LH . ion and . .
i 2011 Paju 0 i simulation
ration ration
corporatio District 3 peratio *CO; evaluation
stage
*Energy
simulation by
Ecotect
- Civic Park|Operati .
PPS 2009| ~1VIC AR LPETAHON ) gy applicated
Yong stage .
on Entire
construction
sector
The Operation *BIM Manual
NSW™ 2008 National ps e “Energy
Library € Simulation
o Single- . °E
Building |y oel iy | 0P Gitaon b
i imu.
SMART Y stage 4
homes Ecotect

'LH corporation : Land & Housing corporation
"PPS: Public Procurement Service
""NSW: New South Wales



Table 2. Domestic and international Templates developments

o _ Devel t
Division | Institution evs: opmen Configure System Feature
objectives
. A . *Confirmed th ti f th
Spatial *Space validation |*more 1000 types of residents onfirme ¢ separation o1 the

BIM | GSA(USA) | *Residents footprint |*Configuring the template as a

Template analysis

room schedule

schedule, room space
*Improve interoperability with IFC
parameters

Revit Autodesk | *Plan design support|*Building code utilizing Revit| *Family offer for user in plan design

Start Kit| (Japan) |*Size / design review View *Schedule used Material by space
*159 construction material *Family offer for Small and

Autodesk | *Consortium Project pattern medium-sized enterprises
KABIM . . .

(Korea) Support *Materials schedule by sselection of material for users by

construction construction
*Detailed Desi

Junelim ¢ z;1ue ortemgn *Basic, Detailed Design

JID BIM & PP Standard Library *Guideline for using Template

Architecture| *Collaboration within
Template

*3D view (space / drawing /

Standard library for cooperation

(Korea) the company, user)
personal work
Hanyang . 'G—SEED 'Fa.mily for analyzing *Provided Input / Output environment for
GBT Univ. Certification Support environmental analysis utilizing the template
(Korea) *Environmental eautomatic interlocking with *Result in conjunction with the

analysis

Certification systems

evaluation system
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Table 3. International LCA Tools

Program Develop- Evaluation Scope SUbjeCt_ of BIM link Features
ment appraisa
LOCAS | KOREA | Cradle to grave CO, X CO, assessment by Construction project step
Envi 1
TOTAL | KOREA | Cradle to grave 6 n;/lronrrtlenta X Optimized for environmental labeling schemes
mpac
GEM-21 | JAPAN | Cradle to grave | CO,, NOx, SOx O Greenhouses gases evaluation for Remodeling
Envi tal
ATHENA | CANADA | Cradle to grave | © n;’ig:;’ena X LCI DB Suggestion, Result Table
Gabi EU Cradle to grave 9 Environmental X Without LCA, Possible to evaluate energy
Impact efficiency
IMPACT UK Cradle to grave Greenhouses O Connected with BIM, evaluation by IFC,
gases gbXML
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Table 4. Major materials family Database
PPS Standard
6 Environmental Impact database .an ar
Major Unit construction codes
. ni
Materials GWP ADP AP EP ODP POCP Pure Resource |Classifica-
[kg-COxq]|  [kg] [kg-SOneq] | [kg-POs>eq] |[Kg-CFC-11,] | [kg-Ethylenecg] Code tion Code
301115051006
Remicon | m® | 4.19E+02 | 1.56E+00| 6.94E-01 | 8.08E-02 4.61E-05 1.13E+00 3120 DF
Rebar | ton | 3.52E+02 [2.79E+00| 2.31E+00 | 3.48E-01 1.04E-05 3.41E-01 3010(1)2;22016 D
Steel ton | 4.05E+02 | 1.12E+00| 6.45E-01 | 1.17E-01 2.26E-05 2.93E-01 3010(1)2(;(9)2016 E
Glass ton | 7.88E+02 | 6.97E+00| 3.67E+00 | 5.23E-02 3.04E-04 8.95E-01 3010;232028 LB1
conerete | by | 5 46E+02 | 2.92E-01 | 3.14E-01 | 454E-02 | 942E-06 | 2628-02 |-0V/LTOT2014) b0
brick 8740
301316031006
Insulation| ton | 2.06E+03 | 1.74E+02 | 4.05E+01 | 2.75E+00 2.89E-05 6.39E+00 3240 OD
40101 2
Gypsum || 1. 92E-01 | 1.55E-02 | 3.13E-02 | 5.28E-03 | 5.67E-07 761E-03 | H01018732037) g
board 4090

GWP:Global Warming Potential, POCP: Photochemical Ozone Creation Potential, EP:
ODP: Ozone Depletion Potential, AP: Acidification Potential, ADP: Abiotic Depletion Potential

B4 Welm stk o] 3 Sk HjEe 371
1 AEAA T7HAel) E3EE 34714
BEFAREE Aol doleulo]x

2 FE} FEFARCE ) welHs 0
Yo Rz A4 doldS Ayt b

o8] groli= BIM Azhwe] 44 dlo]elulo]2 ¢
WALE Bl AEAAS ] Bl AFoR Qe

3.5 38 AFAA A4S DB 75

Rovit TRI9E Fo) B35 20 A5AA 22
o) Autd WA YA ASAA B A
919) @917 LA wolof Fir. AT Revit 221
o A= FulErelel Lolerglznt EEo] 7Hsat]
£0] 288 TEPADLS 152 2] B
AFAZ7) 18 ST} Basith 2
Ralan 474 F71915te] 2 AZAA
L yE 9J4=3ke] Table 59+ 2ol

au)
o
[‘ﬂ >{t\j roiv
27
2
3
i
i
i ©
_o|£
%
o

B
iz}
)
s
@
<
[
fu
[
o
of¥
=
]
3
_>a

gto] A

Eutrophication Potential

Table 5. Unit conversion method

Major Revit S/W Six Environ- Unit.
Material Unit mental . Conversion
Impact Unit Factor
Ready-Mixed 3 3
Concrete m m !
Rebar m’ ton 7.85
steel m’ ton 7.85
Glass m’ ton 3.45
C‘;iccrlite m’ 1000EA 75
Insulation m’ ton 0.03
plaster board m’ ton 2.3
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Figure 2. Building member system for family development

Figure 22} Zro] olz] 7)|9] s}EA| A o} o] Ea]3]
A So] FAUEAL 45 AT YA THT
Zo] QukAjolet. 8 AHAA el 2R,
7%, W, SHR, ) 42 GRS 56 2eA)
of gl BL 7P el FEIY.

12 78 ASAA AU 4

Revit Hjde]= AlAglojdelor g assjdel2
TR TAeA Pfuas Revite] swla] zHA7]
Lo olad) U]—-—O{X]t Ao g wde|utd(*rfa) 2
| Aorst 22w oirt. thul shibe] LA Eof ul A
L3 QA DU E TS £k gl o]AL
WE #@7 sye|eln stok bk A AE sjee]s
ole] ojH iz AES T BAE /AT
Qe W] ez ool Aur EAaith B o
AL W SEHo] AL AU g T2
o T aLURE B, 7%, oS T}
ek wok by Brho] Wad JRES U)o}
ujg A1717] 15 BIM slole] ejuaql maae
w7 Qe gl s e % BIM
Z2AE 7t glo|g ] 33T} S-S 93

A PALS o83l dlolelE ¢JEstqint

r‘=1 01

)

4.2.1 widz] Hzl

Revit T2 T o|A] A _4'8}
g wide] 24 d=3e
slgct. ol Sof FaxA) 3 oy
o e SEEY )
2l Hx7]ol e 2kl
glojA @+ e= Sl 2
P& WA

S‘ﬁ o
g
e

=
=)
o oE

+

I-UEI
)
N

O TR

L

LN
5
Lo
:\:é

13
:(o
ot
g

Parameter Value

Copyright holder Lee, Sung Woo
Strength @]

Noise Rating 1

ADP 1356

AP L0694

£p 10.0808

awp 419

oop 0.0000861

POCP 1113

Construction Classification Code OF
13011150510063120
Unit Conversion Factor 5

Pure Resource Code

[Major
Material
Family wall]

[Database Matching For evaluating environmental
performance]

Figure 3. Major Material Family_Wall

AFEE)E = 9 ; H7H L¢§ Ssdu} Revit 4§1F«“°ﬂ
AE mi7ig=ef SR dERE F

A g ek AN Z2AE Hf7f

A

(e}

2 gole A A8 AENS Bestol
2dYE A58 FaA BFE wasl] 58
2 = Thol=etel

AR A BIM L2713 2= Revit ol 213
=3 27 % Xﬂ*o}ﬂ el Figure 4(a)2} &2 7
3 b ololgo] A8 w3t Fa A

A} % Mstgon ols 283 ndy
B3 Anky HrHARE B915] 918 Revit T2
a‘-jq LH ?:_!%E 7]%% 7< O}Odq_ Es} 7(-1_,,]-}(-1 Jﬂ7]-
dE AR AAo] gl ASAE $1) Ttol =zt

_‘:-Loﬁ

o,

N

2 2
mh‘
rd'

o Hy

sl el mjE] 550 9



oy
Q
>
i

o

Green Template Guice

| 1o BesacanGRiakG

L [BERE 237 V32 TRE AWM ALES

& LT T

Major Material Family ver1.0

Template driven screens

(b) Major Material family detailed screen
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Figure 4. Green template configuration screen
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