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A Study on Automating the Evaluation of Low Carbon Material Use of
BIM-based Green Building Certification

5 5 M L 8 A
Choi, Jung-Sik Kang, Yun-Sik

Abstract

The international community's interest in how to reduce carbon emissions is increasing. In the construction field, in order to reduce

carbon emissions in the initial design stage, the 'Environmental Performance Display Certification' system, which regulates building

materials, is introduced and defined as an item of 'Green Building Certification', to induce eco-friendly construction. In addition, the

use of BIM technology for digitalization in the construction field is recommended. However, since the current green building

certification system evaluates based on 2D data, it is necessary to automate the evaluation process of green building certification.

Therefore, this study was conducted to automate the green building certification evaluation process using BIM data and improve the

problems of the existing method. In particular, the methodology for automatically evaluating items related to eco-friendly building

materials was studied. A method for analyzing the calculation criteria of evaluation items and automatically extracting necessary data

from the BIM model and automatically reviewing them was presented. In this process, the list of certified products was linked with

the system through OpenAPI to develop a program capable of automated evaluation and verify it through an analysis model. The

accuracy of the program evaluation results was analyzed by inputting recently updated low carbon certification product data into the

main members. Through the program, it is possible to produce results more accurately and faster than the existing method.

JIYE  AMYBRUY, =MASS, BHNH

, MEt2 XEA, Open API

Keywords : Building Information Modeling(BIM), G-SEED, Environmental performance mark, low—carbon materials, Open API

11 Ty o 25

A AAR O o |F B A8 5 PR

3 A2 Fadol FEm, F4 ANFEE BAS 3
ED)

Qg g o 2 EAZHNet Zero) TH

ofs

of
X

= FAo]ti(Choi 2015). =WollAlE =718 47k~
= EEE 2050 BAFTH AU E FHATH2050
F9). I% dAEokAE 203087M4] 18E% TiH]

o o
B Ay

* FATSE AUSUIR ASYAT P, T
o JUS ARGST AFIAF BEF, T

(Corresponding author, E-mail : kangys@kangwon.ac.kr)

E A7E SERNRH/TENTH|EN T 20259 AYPoR F
A A FAHZE : RS-2021-KA163269).

=2 2022 OiENT 2S5} AT AITGe] A Y-S wol 3
H A7 (NRF-2022S1A5A8054676)

[}

327% AEE EXE AASIAT 4 wjEFY] A 9
e 71E AEE g ouiA &8 Sty ohyz)
A5 ASFEY A9 9 AAGAREH g viEEs A

7171 9% =
3 9 HAAGARE SAEFS TAA77] YEiA =

Ao AgHE A A 2 &

o ob P o offi oy

R
ol

)= oE SRR HAnE
X<l

e
4
=2
o
P
riot
o r
2
atl
>
op
2
ry
ot

o) e
= N
2] rﬁ
3 o
o o
- =
X

oot
tio
5 =
o
ol
il
£
o)
N
i
N,
o
ol
i
k!
%0
o

ol
A
8
P
N
(A
)
nt!
)
I -
o
A
=
)
Ay
[-'0
olN
fo
ot
I
o

X
oo

_O‘L
N
2
©
)
o
S
¥
o
ko
-
_0|L
rlr
oot
I
o
=
i
N
g
Kl
N
o

REBRLBEMERE 27H35(8H1272) 202514 068 35


HYU
사각형


[Provider:earticle] Download by IP 192.203.XXX.XX8 at Monday, October 13, 2025 7:07 AM

5 = A o
54T R

N
—

To] AR 37} 71ES ddol A8 ﬁ_‘%ﬁ_i 3%
and Moon, 2014). w2}A]
OMW 84S Fola BaMEFS &) _,45]]/\4]5

=A% AFARe] 7 YBEo] AT ANE e

v —
7} ERHOE BEY 5 U AYske /1% Aol B
a3t w3 BARAEA AFWE AF) S Folu,
Az Far|Rel weh AAAY AAHE AFE Y
dhdol] y)Ee] WA BA &R Ao w5
o] Basith AW WIS AT WAH vl HEAY
o] BEHoly] Mol MELH YT LEAAE AL
A% oA BEE AT 5] A T 22

o] I 9 3}tHHong et al., 2018).
Boll A Ao CLsE BEa Hystol
E9] BM &< i;q‘sl’_l_ Ak BIMS &3

Aike AR 7S] A 2] A5 Z2AES] GAE
doi7id Wy 8l E4do] BAEkx] °‘71 mzoll, E&Aos
Z8% 4 AthKim et al,, 2021).

B dTe 5405 dSAES BM Ves @E“}Od =
7] AAGA L] AT APl AFgoE HED 4 IEH
she Zlee st Ak gl E As 5 A &
ofe] FES& BAsta AsE W € ¢ e B

Ndste] Al=glo A-83}314 $HthKang et al., 2022). ©]&
Bl AANE HE Z2A| 2 888 F, ZEA 29 H
A3} 7V 7/4\33 /\]'JEJ-?]_‘:}

2 AFoAe= Z JASAIES] Alm 9 A Foke

95 7 59 ARL x}x}u A o A5 Bt
1298 s B T G AE7)Ee BAE
S 7tel Bas BIM HlolE sk ki AR HuE w
= A E ATHDL, o AYE BAHH] ATl
T 5 U A BPPEES AN,
2

>
o

N
¢

[

-

El

/\

17 rulm
OV S )
lo g oo

o)
#1834l AWM i caa AshE gl A

1A ok 3 39

B ATE 2405 AFAE 7
B AR D AU Wk P R FRE AE/ES B
4% AAE 93 e AT A4E 59 B

FE 2 30 Aeka o] AR dEo] Byl
AE AZeH= S BRE ) o2 95 SRS Q
F%7h 3144 A(G-SEED 2016-7 vl, A% HIFAE A5E)E
NEoR Y FBo| 2E71EL B aTHolEE
vjetslal, BIM tlolElS &g 3

[

S URE BROT =
Wi 4 D A} olBAE vk AFAFL PiES
A53}e]

NEle] Ao WE] S8l oE APIE
BIM Hlolee] AF $E3} Aok AFAF dlo
36 ABgEem

FETE 27H3B(5A1275) 2025\ 068

k= A3l EAlS JESHCKChoi et al 2024). ©]%
o] Fa A Aeai AF HolHE AUt AZE =g
AZ3ta, 2E APIE B3l AEs A ASAF ©
o MR AAE EAst A 2=Hle FEAS <l
) BIM= 283 AARIS A&}t F7F A3
stal AAIRIE As3t Hrte]l a84-S glsith
2) AU JISAE A E 7o E g 2 A &
of & wAsle] Wt W AET]ES YIRS R
STAHRE EFIIALL
3) Agkd A AR I H7EE 913 HlolEHE w4 sk
53t Brte] 283k ARE =S
4) BIM715F A kA ZA) A8 H7FHE 915te] BIM HlolH
&4 9 AR BRAAL A=V Y 87 HolH
s AzlstAh
5) Ak Q1= A|F dolH A AR 2 Z APIE A%}
of dlojg] mi WHES AASHATH
6) /\ﬂ:ﬂ 7L A3 ]__J_ ;q]o].—o—]_ H]-H-li_ 3_2___}-_9_3]_0:] ;(-]E]-
& AA| AR e As3t HUHE skt
7) BIM 7]5F Aeha AA) ARE- As3t HrF AiE 24
sto] Al=Ele] BEAS RISkt
A3t Bk Alé‘%ﬂg ol AAAE 54 ol tig
= 59 A5
d *4741 2L U%E’oﬂ *OQL Alﬂ% 9= 5 ¢
71E2] &4 7|4k ohd BIMZIHEC.E H7}3)7] HH*Oﬂ
A ARE AFo2 FF3k vud 4 ok BJrt FA
A dlolg = 5o 2/FE Fol7] A%t HE dAV) 4
ol AARIF Bt 285HE ARME 9G5S ¢ 7] o
ol &2 JF7t 713t Hong and Kim, 2024). A7
15 A53t W7t A2 B9 2D ER FAE 7S
2 ZP=A AARIF B/ BIM 7ES Sl A-s3t=d
tlolg Fdo] st Fdert fhaste] Adfe] gk
28] do] Fobd Z o0& AlsdTh

lm

~=

Ty

l’ﬂ ﬂJ[o
&

2. 0|E2H &

2.1 Mayoim

BIM2 &9 AR H
g 4= e 3D 7Y X—W xﬂxﬂ 7}%@ A7) W
drkge] =22 NEE Q] AR Ao A] ARgo] AAF
I ok E=3 A&TMES AES FRE AR 7

g3t 13 ASE "J%ZHE%O] U eHo g Hyy
=

_\ﬂ

rTN
tio
*

AsPgol WAlsle 87 olo)g
S A8 FHOE G AEel T AUARE TE

k= BIM 7ee 83k A7 A Iliede

B
Y



[Provider:earticle] Download by IP 192.203.XXX.XX8 at Monday, October 13, 2025 7:07 AM

2 @I8HA oA JTHZhao et al., 2022).

£3] A5 Z2AES gofst AARISS 43t Bt
of a3t JRE vo|E{s}slal, BIM Alzwld H-8317] ¢

dolEHlo]2~E FF3tal sd w7ke] AR g Ve
B3l gtolBegE et &8st Wbl tigk A
F AP JtiYu et al, 2023). T3+ 7]E2] 2D 7]4ke]
Wb Z2A| 28] ~utESLE B3R 1S W8-S BIM
713 FEste] AFssstr] st A7 WE L ok =
o] A% BIMS AAGANA Ha8os &8sly] 9%
giolHejg] 7, DB 75 W2 5 o84 A7t T34
O & o]Fojx| 3 YTHKim et. al., 2022). 3HAITF 2] 2] 7S
BIMS B3l AARIS Asst Hri=T My &8 Wy,
BWItETo] A e S-S 9% 7N A7 RH R
o] Foj x| 1L Ut} E3] w=e] LEED ¢152] ¢ Hriol &
83 ARE BIMIA AFog FE3le] Fgsl= AT}
PR, ol B3 55 B HTFE AEs] A AF
3} H7} =771 A HDubljevic et al., 2023). LEED 1%
< FU AA 9= V1Eo 2 /HE GSEEDY 35 8
TARE #43te] BIM Ho|H2 &83l7] 9t A= 3
JE vl AATHLee et al., 2016), A58}t H7I=TE NSt
He AEE mud Aot ¥4 BIM 7&S e s
3 A% JISAE H7F Asst 9 diolH 75 34 =
o] dYATF 532 Table 17} 2T

tlo ok

N

A= A AoiF7lel AA oy

ANM AE7}F mA= Gl wet

B0 2 IHL a
e ARks A, AEE A 5o gL APt A
Aol EYsE 18 BTk AR DAY Poks AF
HFA A5E 71E F 61 FRE 7D or) RE G
Bo] A%E0| $5E JleA 2 FUM 281, I
8 o] 7], o] 9% SFE A5 93 weA

Lo} She o FHow

&
N
s
(r
o

BIMZ|EF SMAZRCIE XMEt: A ALE "It ALS3F A+

Table 2. Certification Areas and Certification Items

Evaluation field

Contents

Evaluation of the use and input ratio of low-carbon
materials, resource circulation materials, etc. that

Mf{tg(ﬂﬁcfsnd reduce environmental pollution and impacts according
to the impact of materials in the entire process of
buildings

3.1 Use of Environmental Declaration Products (EPD)
3.2 Use of low-carbon materials
. 3.3 Use of Resource Circulation Materials
Certification ; -
Ttems 3.4 Use of Hazardous Substances Reduction Materials

3.5 Application rate of green building materials

3.6 Installation of storage facilities for recyclable
resources
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Table 1. Research on Green Building Certification and BIM Technology

Subject Researcher Topic Contents
- s This study integrates BIM with Pathfinder software to evaluate the safety and sustainability of green
Building a Liu et al,. 2024 BIM-Based Building buildings. It provides an optimized strategy for assessing building performance to enhance green building
Design Performance Assessment certification
Certificati - - - — o —
Dat;lC):slgn Ilhan et al,. | Database Integration for This study develops a system that simplifies green building certification processes and enhances
2016 Green Building Certification | evaluation accuracy by linking BIM with a certification database.
Yu and Cho,i | BIM-Based Automated This research introduces a BIM-based evaluation system to automate universal design assessment for
. 2023 Evaluation System public buildings, using spatial and object search methodologies.
Automatlon BIM-Based Risk
Evaluation Tool -based s This study utilizes BIM to analyze potential risks in the construction industry and automates safety
Lee et al., 2020 | Assessment and Automated luations durine the desi I
Safety Design evaluations during the design phase.
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Figure 1. Impact categories of environmental performance
indicators
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Table 3. Detailed criteria for certification evaluation

Evaluation field Contents
By using low-carbon building materials, greenhouse gases
Purpose of emitted in the entire process of buildings are reduced and
evaluation the development of low-carbon construction materials is

promoted.
Evaluation Evaluation based on the number of low carbon materials

method used
Grade 1 When more than 9 low carbon materials are
used

Rating Grade 2 | When 7 to 8 low carbon materials are used
Grade 3 | When 5 to 6 low carbon materials are used
Grade 4 | When 1 to 4 low carbon materials are used
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