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(57) Abstract: The present invention relates to a device for assessing the life-cycle sustainability of a building using a probabilistic
analysis method, a method therefor, and a recording medium storing the method, wherein the life-cycle sustainability of a building is
assessed and predicted probabilistically in the initial stage of a construction project. The device comprises: a first storage portion for
storing a reference environmental impact assessment value regarding a reference building, a first set of environmental impact coetfi-
cients obtained by numericizing the degree of environmental impact per unit of introduction of a plurality of construction materials, and
a second set of environmental impact coetficients obtained by numericizing the degree of environmental impact per unit of consumption
of a plurality of energy sources; an input portion for receiving inputs of information regarding the area of a building, the amount of
introduction of a plurality of construction materials, and the amount of consumption of a plurality of energy sources; a probability
distribution calculation portion for storing setting values regarding probability distribution types of construction materials and of energy
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sources on the basis of the information regarding the area of a building, and deriving the probability distribution of the amount of
introduction of the plurality of construction materials and the probability distribution of the amount of consumption of the plurality
of energy sources according to the setting values with regard to the amount of introduction of the plurality of construction materials
and the amount of consumption of the plurality of energy sources; a first operation portion for calculating, on the basis of Monte Carlo
simulation, the probability distribution of a first environmental impact assessment value resulting from the construction materials using
the probability distribution of the amount of introduction of the plurality of construction materials and the first set of environmental
impact coefficients, the first operation portion calculating the probability distribution of a second environmental impact assessment
value resulting from the energy sources using the probability distribution of the amount of consumption of the plurality of energy
sources and the second set of environmental impact coefficients, and the first operation portion adding the probability distribution of
the first environmental impact assessment value and the probability distribution of the second environmental assessment value, thereby
calculating the probability distribution of a life-cycle environmental impact assessment value; and a first output portion for deriving the
probability distribution of the probability distribution of an environmental impact index by dividing the reference environmental impact
assessment value stored in the first storage portion by the probability distribution of the life-cycle environmental impact assessment
value calculated by the first operation portion, and outputting the derived probability distribution of the environmental impact index.
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=93
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[75]

[76]

[77]

[78]

[79]

[80]

[81]

9

A = AR o] T1E 9] o] s A A AT E ALY, 4B A}, A HALE], ALS,
TEA AL N Al X = AFS) A Q1 kel A E wdel= Vo2 T ARl
AF3) A Al th ek g o 9f 1 W82 of e &

S22 (Worker)oll TH3F AF3] A 7=A] =, 1 @ 3] 9F GA 1A 9] A}-f-(Freedom
of association and collective bargaining) = 71 &= &2 o] L2} Zka19] o] o) &
2218} 0] 2 8.5 817 918 =52 FH(Union)®] F4 3} = F 23t 7} et 4
= Ao A8 & ol k= A& o m &t o) w), T E A= A Al
gl 7Fd e 5 lojof st ool T gk &) o] 7w xpEH o] glofof
CERH =2 ZEAY 9], e s me Y 25
1ol 32 8} gol thek Ab-ofF A el E 7 of g
0} % == (Child labour) 719 = 2 A o] o} 5L w0 ZJA| 7] 0 ZH
o A HE A EAAE drekslar A A e A AR S A sllshis A
thols =59 PH = ofs& et Ahe A5 3 2ol

715 A, obs& 159 7S o AT = A %_9_;,_ o] F Xt
] @) = (Fair salary)-= 7| ¢} S 22 o] L22F9] A L2 A1 o 8
F7F] HA U, A3 LA EdE F ]7‘1 T HA A=
TEA A A k= Al gu gt o], Y] FES BT
T IREAS VO R FEAY 1 SR 2 Yg AR E s

o S-g ol ¥ ofof Fht,
ZH(Working hours)Z 7]1¢] H== 224 o] L2 Aol 7] | 4
AA Y] BT FEAL T2 L ste] A dg FEAE oA AlE
oo o] - B A FEAIRES g T 408 I E EL?-—/\] s
1,79 5 Ao &= 55 o] 9] FA o] Al g ofof gt w3 3
= 8T 1224 o el A AprkA Q1 25 2k IHﬂ ]7‘1 o] | A oF
A e s ol A g 2 5ol Al Eo]of ghoh
& (Forced labour)< 7| ¢ ®i= 2% Wol| A S22 A7 5ol Ay oz
= Aol ofy gt 7hE Qg Y 1} £ o] @] (Penalty) 0 = Q1) 7 & ¥ =
v gk}, A -2 A4 FEH(Debt bondage), | ©F = of| (Indentured
servant), 1A v vl (Human trafficking) 5 & X g3}, L2 2= el A2
7] (Interference) 3 1 3 (Intimidation)®l] W2 A oF §lo] 2}f-5 7 2] 4L
%ﬂ]% T ofof st - o] 9 9] A ghell o g A-R-7F KA ¥ of of .
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[82]

[83]

[84]

[85]

[86]

[87]

[88]

10

715 el oG e 7 A A = 3ol] /A sfof b, Z ALY A AT AT
o= el g 45 X 7L o) F A of gt

AL3) A & B (Social benefits)< 71§ = &2 o] L2 A Al AT Z]EHH Tk
ofel, ALl Ao} HHE BE A WES T8 A& o)
&8 At o8 TR I V] E(AE = F]d)el V& % %QUJ]
%] 2] (Severance pay), Fol+d, FU¥7E 7, 75 wol o= EEeH

28] AH(Consumer)®l] #3+ AF3] 2 +=A| =, 7173} Q+#
= A o] AahE Al F S | ATFARE S W TL Al F o] 9] =¥ 7] 5 (Intended
functions)& F4¥-3| A dFaL, 2|2 AT} oA S X A] &= A
oyu| g}, 3 Al F-S FH & &Y A (End-users)] 1741 bRl v H 42 =
3l e o FAA aE B5 a1d s of s},

A] 94 A} 8] (Local community)©l] 8+ AL 3] 24 w=A| =, &4 2} of o ¢t
7 (Access to material resources)< 7] %] Wiz 2o A X HALE] 7} B F-5F =4
AL (E, BEAL 2E R A2 ) VIR E (=2, fIAAIA, Sl 5ol o &
LT otal o] & Ba k= 3l v gt} o] = 5% (Indigenous)©] H.4+g
Ex o] A5 £, =4 Ad o ARgH VWA Y BT 2 A E Y
199 AR HE oo Ao o/ AAE 2t ek, =4 Ao o gk AR
THA R A GALE] Y A1) A e A A 8 AR 2FgsfoF ghr)

StAshar A7) 3F Ay 227 (Safe & healthy living conditions )<= 7] A Es
| A Al H9ALE] A e b A, 18| al 3R & HE mE ek
u gk}, S, A GARS] W Y18 7§ e A o] AR A ol T g
o]-& 3 7N AALH 5o AA A E o @ o, A A
ol wiE FEAS 3 A AU A AFHE W Ao gk
T 71 wi-ol vt
AL3] ZFo](Community engagement)= 71 %] &=
13 ol -4 & ol s A A AR A 7] =A] 9
,AVGARE o] 3h 1 1 A o] A R gk ol
o AR Aol M= WA X AL (7R QI i A FALE] A ADHE
o sl ZHA A}ol] 3EFFA|AoF g,

A] 9 31-8-(Local employment)-> #| AL 3] of] AF35FaL )&= T4 9] 1183}
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F RS #A4 S W] A A EHE HEEN T HF 719 ghol
-1<R<19] gh& 7R, 2 gholl whet A3 A AR & 8AE 5 . &,
o 4H#AT7H0.0~0.10 A o] £ FAAA T} §1&E 918t 0.1~0.2%
oFg o] A TA, 0.2~04F BF Y Fo FAEA|, 04~0.62 v LA 73t
G AHBA, 0.6~0.82 e F] FBAA, 0.8~1.02 w-F e 4
FHBAE JEIAT

[96] FBATE BHT ol FATS AT 10T FR AFAANE BF
Tt BN FEF5H AFFAGE F2AFENA T 7 G o]
2 v & donte ez & 5 Ut 8] 81 WA 3 44
FAE, &, AstFA g dd FAATEE e
[97] (3 1]
B8l Csification [azw [ em ez e na|nase [aaws o sasseas] AT
FEEA | 1000
WelgE | 043 | 1000
Zoxa | 033% | 0569 | 1000
K&+ | 041l | 0387 | 0209 | 1000
ASEN | 0302 | 0314 | 0266 | 0669 | 1000
HEEN | 0288 | 0309 | 0294 | 0703 | 0698 | 1000
BIStErN | 0269 | 0293 | 0342 | 0706 | 0745 | 0977 | 1000
AT | 0328 | 0402 | 0673 | 0673 | 0632 | 0765 | 0.806 | 1000
HO|Z | 0866 | 0876 | 0.348 | 0647 | 0635 | 0977 | 0954 | 0.768
=2 | 0841 | 0902 | 0387 | 0615 | 0684 | 0913 | 0310 | 0758
Z32|E9E| 0741 | 0861 | 0258 | 0652 | 0598 | 0907 | 0890 | 069
MTEE | 0744 | 0836 | 0263 | 0695 | 0614 | 0972 | 0.947 | 0.740
g | 0762 | 0789 | 0279 | 0676 | 0633 | 095 | 0932 | 0739
N7 | 0742 | 0763 | 0254 | 0687 | 0721 | 0957 | 0931 | 0716
Ej2 | 0706 | 0774 | 0301 | 0692 | 0699 | 0995 | 0972 | 0766
22| | 0725 | 0723 | 0304 | 0665 | 0719 | 0963 | 0938 | 0744
EIEX) | 0746 | 0744 | 0283 | 0614 | 0714 | 0897 | 0881 | 0683
HelE | 0766 | 0734 | 0304 | 0697 | 0722 | 099 | 0576 | 0770
[99] [3F 2]
[100] Classification PR E-ES H=Hoi = gjoja A3
T 1000
HEEerE 0657 1,000
o2 0.438 - 0966 ¢ 1.000
e 0526 0948 0926 1000
[101] [3F 3]

L]

L]

ZA (& H91X) ISA/KR
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(102}

(103]

[104]

[105]

[106]

13
Classification X554 Xjoe s Michs gloj& 2
X|8154 1.000
NECLE 0.501 1.000
NCi4 0.387 0.865 1.000
gol2 0.422 0945 0.653 1.000
2 0.356 0.703 0.922 1.000

F 10 gt FA T FU=He T8 AEAAY EFS FAFTY
AEHAL 2 4BBA7 M 2 A2 A9 18 He| 23 H2 L
272G FAS] HUYHAE AABAAT ES RS AT F Qo
FIYUEHER N IREE FAFY FHFHo wat 1 EFo] Gt =
Aoz EMd

38, BEFd FUHE YS9 e ZF ueed g o d3dA v
T2 A0 BAHILE 2 ZR), N3Fagel g du| 3 Y EFLS
18t AW F& FABAE e A2 BAEHE 3 FHR).

A& FEFE g EAY FQ AEAALY FBAGFE ol 3t F
3071219 F8 AEA A e FEEXE FAAHE FEMatrix)S E 49
ol F& 3t £ X A (Fit distribution)S F3 T8 AEAAEE 714 A&
BEEEE AT F UG oW, FEE XY HR = HAA YHe=E

duty o 2 Jlol Al AA (2 A A, Chi-square test), ZRIET AUENLT

A (K-S A A, Kolmogorov-Smirnov test), W &-BH AAH(A-D HA,
Anderson-Darling test)©] AHS-E 0} A& 8 AA W F dolA 7 gol
AHE-EEAD AARY 3 BAES VESLE FERLEE AT 5 A
714 A-D AL AR EY E X JFARE A= PHOLEN
dutE o 2 A-D FAZ0] 1.50 082 £ EX 9 HgA o] vny g

lo

e}

N
9w ©
rd > -

FES G, AT FL AFANY FEEEE EFADAA FAF

1.50 ©o]3t2 EAHA LM, o] & T3l FEE X U Fde THH L=
gAd 4 Ut
[3E 4]

HEEX (7= H91XL) ISA/KR
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[107]

[108]

[109]
[110]

14
FAS x|}
Classification BAILX St 1 x San | #4845 A
oY | BNY | 28 | By [ ayg | 2" | T N
o2 PDF-01 | PDF-02 | PDF-03 § PDF-04 | PDF-05 | PDF-06 | PDF-07 | PDF-27 | PDF-29
0.807) | (0544) | (0428) | (0.192) | (1L.139) | ©654) | (0351) | (0.762) | (0.429)
e PDF-08 | PDF-09 | PDF-10 | PDF-11 | PDF-12 | PDF-13 | PDF-14 | PDF-28 | PDF-30
= 0.727) | (0432) | (0.404) | (0.136) | (0.483) | (1.101) | (0.865) | (0.931) | (0.769)
23psus PDF-15 | PDF-16 | PDF-17 | PDF-15 | PDF-16 | PDF-17 | PDF-15 } )
- (0.875) | (0669) | (0.781) | (0.875) | (0.669) | 0.781) | (0.875)
qIsE PDF-18 | PDF-19 | PDF-20 | PDF-18 | PDF-19 | PDF-20 | PDF-18 ) )
0.635) | (0.721) | (0.569) | (0.635) | (0.721) | (0.569) | (0.635)
E3 5= PDF-21 (0.686) - -
Ay PDF-22 (0:473) - -
Eje PDF-23 (0.685) - R
el PDF-24 (0.573) - -
cHExy PDF-25 (0472) - -
HolE PDF-26 (0.549) - -

. (A-D test value)

F8 AFAA g GER X AAGHAHANA M T AIG S A E
FELEEN GEEXY oo AA A3 ] AR =l whet B 3t
Aol AR At A BE A =7 EA 829 B (Crystal Bal) S
2883 & =AM AlFTste AdE AR e 4 FAH A& ZHAE
Tl GEREE AL 7 A £33, FR AFAANY EFS HEFLR
AEAA L] 2o FHHA FE SHAFZ 7MAE 5 Joh X5 WA E 102
SGEEX AT (22000 2 E BT FLAFAANY FEEE FHE
UEHIT B3 A A5 FEEXY FHE =& WA
FARSHA ol Aol EE X FHE =E8e A% 7Hedtu, Hold
AgS g,

(3 5]
Classification FOF-01 POF-02 POF-03 PDF-04 PDF-05
Materiais Ready mixed concrete Ready mixed concrete Ready mixed concrete Ready mixed concrete Ready mixed concrete
8uilding Apartment buitding Apartment building Apartment building Apartment building Apartment building
Subject{ Structure wall structure wall structure wall structure Rigid structure Rigid strudture
Plan type Plate-type Tower-type Mixed-type Plate-type
r [ *~§ ; % , “"..e:.:.".; |
vy (| . ‘ i:é‘ I ‘ %
distribution H : o I o
p .. .........| R R R w" » ... .|  SS— (»i‘ _;_mww T A
Lognormal distribution Welbull distribution Gamma distribution Beta distribution Logistic distribution
A-D test value 0807 0.544 0428 0.192 1139
Number of samples; 118 101 60 2 40
Correlation variable| Dweling exclusive area | Dwelling exclusive area | Dwellng exclusive area | Dwelling exclusive area | Owelling exclusive area
unit m/mt m/m m/m m/m m/mt
Mean 077 w/m 0.73 m/n' 0.75 m'/m’ 0.71 m/m 060 m/m'
Medlan 076 n'/n’ 0.74 m/m* 074 m'/m’ 0.7 m¥/m’ 060 m/m
Mode 074 m/m* 0.74 m/m’ 072 m'/mf 0.72 m/a’ 060 m/m'

HEEX (7= H91XL) ISA/KR
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[111]
[112]

[113]
[114]

{115]
[116]
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15
[ 6]
Classification FOF-06 POF-07 POF-08 POF-09 FOF-10
Materials Ready mixed concrete | Ready mixed concrete Rebar Rebar Rebar
Building Apartment building Apartment building Apartment building Apartment building Apartment building
Subject| Structure Rigid structure Plat plate structure Wall structure Wall structure Wall structure
Plan type’ Mixed-type All types Plate-type Tower-type Mixed-type
probabily |} i | : {i i
distribution : i . i i
et |+ .. | e ., | O 4 | LR it
Logistic distribution Lognormal distribution Logistic distribution tognormal distribution | Lognormal distribution
A-D test value 0654 0.351 0727 0.432 0404
Number of ph 64 38 118 101 60

Correlation variable

Owelling exclusive area

Dwelling exclusive area

Dwelling exclusive area

Dwelling exclusive area

Dwelling exclusive area

Unit m/m /ol kg/m' kg/m’ kg/m*
Mean 078 m/m 0.64 m/m' 9813 kg/m' 101.35 kg/m 9992 kg/m'
Median 078 m/m' 0.6t m/m’ 9813 kg/m' 100.07 kg/m' 9814 kg/ot’
Mode " 078 m/m 0.57 m/m' 9813 kg/m' 9768 kg/m 9494 kg/m'
[3 7]
Classification PDF-11 PDF-12 PDF-13 PDF-14 POF-15
Materlals Rebar Rebar Rebar Rebar Concrete brick
Building Apartment building Apartment bullding Apartment building Apartment building Apartment building
Subject| Structure Rigid structure Rigid structure Rigid structure Plat plate structure All structures
Plan type Plate-type Tower-type Mixed-type All types Plate-type
- B e x
Probability ; ‘ 5
distribution | | H _
g ¥ e prrcean ] Ry aroaar s eyl
Beta distribution Beta distrib tog | distribution Weibull distribution Logistic distribution
A-D test value 0136 0.483 110 0.865 0875
Number of samples p73 40 64 38 143

Correlation variable

Dwelling exclusive area

Dwelling exclusive area

Dwellng exclusive area

Dwelling exclusive area

Dwelling exclusive area

Unit kg/m' kg/n kg/m' kg/n' eachym’
Mean 11834 kg/m' 145.26 kg/m' 13155 kg/m' 153.81 kg/m' 45.33 each/m'
Median 11803 kg/m' 144.20 kg/m' 13101 kg/m' 155.82 kg/m' 45.33 each/m’
Mode 11564 kg/m' 140,98 kg/m' 129.95 kg/m' 159.31 kg/m* 45.33 each/m'
[ 8]
Classification PDF-16 PDF-17 PDF-18 POF-19 POF-20
Materials Concrete brick Concrete brick Gypsum board Gypsum board Gypsum board
Building Apartment building Apartment building Apartment building Apartment bullding Apartment bullding
Subject | Structure All structures Al structures All structures Al structures All structures
Plan type Tower-type Mixed-type Plate-type Tower-type Mixed-type
E
probability : } |
distribution | : : . il
o reamerres e vel | Rl ar-greanpeg oy egr ] i $rayacang s R N L LT N
Student's t distribution Welbull distribution Logistlc dlsb"lbuﬂ;nv - Lognormal distribution | Lognormal distribution
A-D test value 0668 0.781 0635 0721 0563
Number of samples 167 133 13 167 133

Correlation variable

Owelling exclusive area

Dwelling exclusive area

Dwelling exclusive area

Dwelling exclusive area

Dwelling exclusive area

Unit eactvn? each/m’ kg/m' kg/m* kg/m*
Mean 4485 each/m’ 4291 eaclym 261 kg/m’ 269 kg/m* 265 kg/m*
Median 44.85 each/n’ 4311 eaclvm’ 261 kg/m' 265 kg/m' 259 kg/m'
Mode 44.85 eachva’ 4371 eaclvm 261 kg/m' 257 kg/m* 250 kg/m’
dEEX (712 H91xX) ISA/KR
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[117] [3 9]
[1 1 8] " Classification POF-21 PDF-22 POF-23 PDF-24 PDF.25
Materials Window frame Stone Tile Glass Insulation
Building Apartment building Apartment building Apartment building Apartment building Apartment building
Subject| Structure All structures Al structures All structures All structures All structures
Plan type Ali types All types All types All types All types
Probabllity !‘ f. : g §§ !
distribution i N L i 1 A
» ] « FEEER | » Wmn— | | o .|| ; ..
Beta distribution Beta distribution Beta distribution Logistic distribution Beta distribution
A-D test value 068 0473 0685 0.573 0472
Number of samples 243 443 43 443 443
Correlation variable| Dwelling exclusive area | Dwelling exclusive area | Owelling exclusive area | Dwelling exclusive area | Dwellng exclusive area
Unit kg/mt m'/m w/m '/ kg/m*
Mean 576 kg/m' 0.14 m/m 056 m'/o 046 kg/m 148 kg/m
Median 5.78 kg/m' 0.14 m'/m' 055 m/m' 046 kg/m’ 144 kg/m'
Mode 587 kg/m' 0.13 my/m 054 m/m' 046 kg/m' 134 kg/m’
[119] [ 10]
[ 1 20] Classification POF-26 PDF-27 POF-28 PDF-29 POF-30
Materials Paint Ready mixed concrete Rebar Ready mixed concrete Rebar
Building Apartment building Annexed buiding Annexed building Underground parking lot j Underground parking iot
Subject] Structure Al structures '
Plan type Ali types -
Probability I-
distribution : { ‘
S atepryegaret ] B e o v R [P uravar-arerarra i |l raara-ca-ran
Beta distribution Lognormal distribution Beta distribution tognormal distribution Normal distribution
A-D test value 0.549 0.762 0931 0425 0769
Number of samples 443 88 88 38 38
Correlation variable| Dwelling exclusive area Floor area Floor area Underground gross area. | Underground gross area
Unit Y m/mt kg/m* o/mt kg/m'
Mean 104 Unm' 10t m/m 6495 kg/m* 141 /ot 16281 kg/m'
Median 104 Um' 098 m/m’ 6364 kg/m' 137 m/m' 16281 kg/m'
Mode 105 Un' 0.94 m/m' 6088 kg/n’ 1.30 m/m’ 16281 kg/m’
[121] Al SAFG10)E, ZHIAER A FH o] o8td, FEF
AGR@0)N N ATEE BEA Y AEAba) FAFe) FEEE L Al
AZAF(110)1M AT A1 S FFAT 3L o] &sto] AFAA ) A7
Al BB G Hrtge] SERTE AN, FEEE AR (2200014
ATEE Hrle duxd 262 FETE R AL AZF(110)94
AEEL A2 B3 FYAT A o] &5t oz Lol & A2 #F G
Pk GEEEE A, A1 $B 9 Hotge SEEE 9 A2
BP T B GELEE FAet AR SHIF HIMS FELEE
Abeta, Add A3 39 Bk SEEEE A1 SHF 4102
9% 4 Utk
[122] o 71 A, EH| 7HE 2 Al E # o] A (MCS, Monte Carlo Simulation)2 &&& 4 £4

Y T HEAA 7ML BRUG A stol A A HEEH 2E e

0f0

Al (= H91xk) ISA/KR
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[123]

[124]

[125]

[126]

[127]

17

o] A8 S 25 Fi}A ol A AALS x5}
gt ZH 7S i/«]gi’ﬂOWA A& 7Y
o] = 3t

SAT 716k ARl e P% = :FLZ 0]?47&3}

A1 AA-(310)37, 1SO 14040 Al &) 22 F38 % 3
Environmental Life Cycle Assessment) 7]} of| =713}
AZEES AYA S A4 o2 3§ 718l vH ¢l EAM(Environmental
impact Assessment Method)®l] 2] &+ A|2F2], AZ2 A o] =] GEw X 4

Ao v FERLEE LHIER Gl gt e =z vl
+ 9]

ool w443 119} o] A% Ee] AL HAHel7]
217 o3 3F *H 5>(Major environmental impact categories) = A 5}al A

A 2(110) Woll 75 2HA €F o A 2] ol o g+ A1 37 & A= H A2
B4 G A ol tf-§-3F= -4 & & ¥ @21 (Environmental impact coefficient) S

(@]
A

S
2,

T3 9l

ob-=¢, A1 Od (310, A&E 9 A B2 A 1c) WS 4 g5
Al shE gk A vl Eo] & %3 7 Z 2} 2 (Major building materials) S
EE3GaL o)of 71zt AFE Y AlFEA, 3 DA, AV AE LEeh=

378 AlE] 2.(Life cycle scenario) S -2 8Fo] 374 o &F A 714k Al4E A
ARE S H ol bl Al AEB10)3E, A3 $3 F 7 FIHLCIA) Ol T
v o 2 shd ol A Aloke $rd 1] &4k & LCIA W ¢! KOLIDE AR-&-8

‘F )\I\Iq'

=, Al AAHEB10)E, BE B G Tl disiA S 4 ew
AL =5 ok, ALk A83LE flste] e AAHE T8 37 3 ol
B AE e = AU S B, AE5E e Ay 3 H ket
FHE FA REASO)H A, 5N SHE JAFTA L} AFE A 349
H7F S (Tool)oll Al A&3tal = A G T U5 A5t 75 E
Ao FQ AAFTFHTE AT 9o, o9 o] A F+48
G EF AT G e A3} A B} e ksl 0 EF b,
FalehA 2slE A D AP ade L85 F 67HA1Y 4= ATk

A1 A(110)=, Al B8 G FA G 2 A2 3 G A ol o) -5k
AT AN E A=, A YT D= AFEHE F5HE LC

DB(A & Al 2=Hl 2] 7]°5 2] (Functional Unit)®l] whe} A & o
A o] (ol A A FH g A, ol H A, B Eh I S 0 =2 B e A
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[128]

[129]
[130]

[131]

[132]

[133]
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H LCI DB/] xwr A g3k }(LCIA 5
ZF ALt ol & W, 152 A 9] LCT DBE}H 37 t‘ﬁ%@x}%%
I <7} LCI DB(Korea LCI DB) 9} S E 1l - W TE3 AEZAA FAA

&
U:‘m
ne

%3

X =7} DB(National D/B for Environmental Information of Building Products)&
3 4 2.2, ISO 140409 A Al A] g ELCAS] LCI DB 4174 1 # o) u}e}

o A 34 (Regional correlation), A {F2] 34 (Temporal correlation), 7| % 4]
A (Technical correlation)®] <=4 2 LCI DBE 4174 & 4= v}, 87| 4~3H2]

(T
13@%4m4umm o)8% NEHAA B BADT Qo] 2HEA S

EIC1 = Z( E X IF )

o] 7] A EIC1,;+= 71 5 A} Al (Building materials) (i)2] 715 &9l (Functional Unit)©]]
ol gt 317 & &F *H 5>(Environmental impact categories) (j)2| 34 3T A E
e, E = AEFAA ()2 7] 5w o $FE 2 (Substance) (k)9 Wl &%, TF

= @&Agg T Gl gk FF=A (ke 9 A5 (Impact factor) &
/] =g

3, 6% 9 B
L&Z93(0DP), ﬂﬂ@

22015 E 5) 2
[3% 11]

7, 5, A2 dEHGWP), AHd EHAP), -3 S SHEP),
A48} 2 (POCP) X A1 a1 ZHADP)ol t gt 7] 5
& A ~(1F)9] 4= 8] 3 113 gk
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[134]

[135]

[136]

19
Classification Environ | GWP AP EP ODP POCP ADP
ment | CQOueq SOzeq | POs¥eq | CFC-1leq |Ethyleneeq| Sbeq
| Carbon dioxide(COz) | Air | 100E+00-
=t Air  |400E+03| - - |1.00E+00
CFC-114 Air | 9.30E+03 . . 8.50E-01
CFC-12 Air | 8.50E+03 . . 8.20E-01
Ethane Air . . . . 1.23E-01
Ethanol Air . . . . 3.99E-01
Halon-1301 Air | 5.60E+03 . . 1.20E+01
Hydrogen Chloride(HCl) |  Air . 8.80E-01
Hydrogen fluoride(HF) Air . 1.60E+00
Nitrogen dioxide(NO;) Air . 7.00E-01 | 1.30E-01 . 2.80E-02
| Sulfur dioxide(S02 |  Air . |Lo0E+00q - - | 480602
|/ Phosphate(POs™) | Water - - | 1.00E+00
Crude oil Soil . . . . . 2.01E-02
Lead(Pb) Soil . . . . . 1.35£-02

dol8e e £ F7se 4G AT g2 FFEAES &7 L A=
HH o7 o]FojRt} o & W, IPCC 7)ol =8 el ol 93 x| 23} 2]
7NEEAT FFEAL F 119 YERD B9} Zo] Carbon dioxide(CO,), CFC-11,
CFC-114, CFC-12 5°] 3, =7} LCIDBE ©]-& 3} & 1| 25-240-15(Ready mixed
concrete 25-240-15)2] #-#3 W 92 22} 4.20E+02 kg-CO,/1’, 2.05E-09
kg-CFC-11/m’, 2.10E-09 kg-CFC-114/m’, 4.40E-10 kg-CFC-12/m'o] € t}. 817] &
12+ 0] 25-240-15, A 7] 24| 7} _ 4 Z(Electric steel deformed bars),
T8 -84 5 Al (Paint_water type), ¥ 2] (Plate glass) 5 71 &2} 2] LCIDBE
o] &3 & 73 g & e

(¥ 12)

HEEX (7= H91XL) ISA/KR
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[137] . Ready mixed . .
Classification E::e”:;n concrete dzt;} it::; dSt;zis Patr}c;\:\:ter Piate glass
25-240-15
Carbon dioxide{C0:) Alr 4 20E+02 3.40E-0L 1.O7E+03 7.51E+02
CFC-11 Air 2.05E-09 4.02E-13 €.04E-07 5.06E-07
CFC-114 Air 2.10E-09 4 12E-13 €.18E-07 5. I8E-07
CFC-12 Air 4 40E-10 8.54E-14 1.30E-07 1.09E-G7
Ethane Air 1.91E-03 4 34E-G7 5.92E-03 2.10E-02Z
Ethanoi Air 2.73E-06 G.ISE-10 7.88E-06 1.46E-05
Halon-1301 Alr 3.82E-06 8.68E-10 2.15E-06 2.52E-05
Hydrogen Chlioride(HCH Alr 149E-04 2.18E-07 5.76E-02 1.37E-82
Hydrogen fluoride{HF) Alr 1.01E-0% £.18E-08 1.83E-03 4 19E-03
Nitrogen dioxide(NC2) Air 6.93E-04 1.38E-0& 2.50E-03 4.04E-03
Subfur dioxide{SC.) Alr 2.67E-0L 442E-04 3.63E+00 3.82E+00
Phosphate(POf’} Water 1.76E-04 4 22E-G8 5.74E-02 1.13E-03
Crude ol Soit 461E+01L 2.35E-02 2.76E+02 2.38E+02
Lead(Ph) Soit 1.39E-06 2.88E-15 1.08E-G3 6.13E-11

[]

o .

9} o &= 4 Q1 CFC-11, CFC-114, CFC-139] o &A|4~= 247+ 1.00E+00 kg CO,
/kg-CO,, 4.00E+03 kg-CO,/kg-CFC-11, 9.30E+03 kg-CO,/kg-CFC-114, 8.50E+03
kg-CO,/kg-CFC-13°] 1, o] & @l W] (25-240-15)2] ¥+ 3} W} & (4.20E+02 kg-CO,
/m’, 2.05E-09 kg-CFC-11/n1', 2.10E-09 kg-CFC-114/m1’, 4.40E-10 kg-CFC-12/m’) 3}
T3 F 25 shakehd dlv] £(25-240-15)00 th3F 2] -2 k3ho] 9 vH9](4.09E+02
kg-COy /)& A 7 Itk A= gk 7 8H2] 15 o] §3Fo] oA A sk =17
LCIDB(A) 1= $Hd A A X 577F DB(B)E Hl o] B 4=2x(Source)® 8}o] &3t

AZ A Ao et 37 o g YA EICHS] L= 8] #1337 2

[139] (3 13]
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140 g . Environmental impact categories
[140] Bitdina Ll o8 Source| Urctional A & ooP POCP ADP
(kg-COz00/FU) [ (kg-SO2a/FU) | (kg-POs% oo/FU) | (kg-CFC-1160/FU) | (kg-CiHene/FU) | (kg-Sbee/FU)
Ready mixed corcrete 25-210-12| A m 4.09E+02 6.81E-01 796E-02 4.65E-05 1.02E+00 | 1.55E+00
Ready mixed [Ready mixed corcrete 25-210-15| A m 4,19E+02 6.94E-01 8.08E-02 4.61E-05 113E+00 | L.56E+00
concrete  |Ready mixed concrete 25-240-12| A w 4.14E+02 6.79E-01 8.12€-02 " 434E-05 107E+00 | 1.96E+00
Ready mixed concrete 25-240-15 A o 4.29E+02 7.0SE-01 8.20€E-02 4.59E-05 115E+00 | 2.08E+00
Rebar Electric steel deformed bars A kg 4.38E-01 1.40E-03 1.79E-04 104E-08 341E-04 | 2.75E-03
' Channel B8 ] 4.04E-01 6.47€-04 1.17€-04 226E-08 293£-04 112E-03
Steel frame |I-Beam B kg 4.03E-01 6.38E-04 1.16E-04 2.26E-08 2.92E-04 112E-03
H-Beam 8 kg 3.97€-01 6.34E-04 1.156-04 2.25E-08 291E-04 L11E-03
Paint_emulsion type A kg 3.23E-01 1.136-03 9.53E-05 8.51E-08 405E-04 6.49E-03
Paint_water type A kg 119£+00 7.62E-03 9.99E-04 2.71E-08 404E-04 LA8E-02
Paint Paint_aminoalkyd type A kg 8.37€-01 3.776-03 1.83E-03 4.06E-08 3.65E-04 1.80E-02
Paint_acryl type A kg GA2E01 | 401603 | SACED4 356608 404604 | 4.366-02
Paint_epoxy type A kg 3.54€+00 2.23E-02 287E-03 3.06E-08 9ASE-04 2.64E-02
Plate glass A kg 7.89E-01 5.50E-03 3.93E-04 3.04E-07 1.06E-03 7.88E-03
Glass Insulating glass B m 2.24E+01 3.05€-02 221E-03 181E-07 53%E-02 [ 9.13E-02
Tempered glass B m' 1.34E+01 2.57E-02 4,05E-03 6.64E-08 232E-02 L08E-Q1
Cement A kg 1.06E+00 L30€-03 1.86E-04 3.55E-08 3.036-04 L13E-03
Portland cement type I A kg 9.48E-01 1.28E-03 135E-04 1.70E-08 2608-03 7.36E-04
Cement Portland cement type II A kg 9.49E-01 1.12E-03 9.71E-05 1.39€-09 1.74E-04 1.52E-03
Portland cement type I A kg 9.36E-01 5.83E-04 3.71E-06 125E-09 1.66E-04 6.58E-04
Portland cement type V A kg 9.43E-01 S5.19E-04 945E-05 128E-09 142E-04 6.64E-04
Blast furnace slag cement A kg 2.05E-01 5.51E-04 6.70E-05 4.14E-09 5.006-04 191E-04
Insulation  {Expanded polystyrene panel B kg 206E+00 | 4.05E-02 2.77€-03 2.89€-08 6.39E-03 1.74€-01
Gypsum board|Gypsum board A kg 2.15E-01 7.82E-04 132E-04 1A42E-08 150£-04 1,09€-03

[141] A Lol A& A2 FRGF AFE AE87] A8 = iR Ao Akl
HEE 4T Adaol o FFFHEFE T Lsof I o E EH, .
AR Qo] ArGA ] )3 LCIDBEA =7} LCIDBE A A3t A& A<
S Y3HA LCIDBE| £ 73 & 5435 T3l A2 73 F3A 7ol 33t
AR YL B IF AGHEAEE =+ U

[142] oA ol A BH B D= &17] 84 200 93t FEE 5 Ut

[143]  [F84 2]

144 — Z

4 grez = ) (PE . X IF 1+ CE 1 X IF 1)

[145]  o7]1M, EIC2;& ol LA ()9 75 @ (FU)l T &4 BT 5 ()9
B4 4L E B, PE, = WA YL )9 Aitel mE 7S e AT
Y2 0 NEL B F 1] 7 A48 sk 28 BA9FUF (o) B
FFEE Y FFAT, CE & ANUA Y ()8 dao WE 7527
FFEH 9 wEFS dehdn.

[146] A 582 28 o] 83t IA IF T S7HLCIDBA) & 8744 AR
27} DB(B)E HIolEl &2 (Source) 2 3o} A& % o UIA Ro] B8 BRI Y
ASH(EIC2)] LH = 37 & 149 2}

(147] [E 14]

XN X
oo

ZA (& H91X) ISA/KR
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[148]

[149]

[150]

[151]
[152]

[153]

[154]

[155]

[156]

22
Energy " Stage Source Environmental impact categories
Sources GWP AP EP ODP POCP ADP
Electricity | kWh Total A 4 8BE-01 | 8.37E-04 |1.56E-04 | 1.37E-11 | 1.41E-06 | 8.58E-04
] Production A 3.20E-01 | 2.96E-03 | 3.39E-04 | 1.30E-06 | 7.50E-03 | 2.34E-02
f:;?hsﬁ ! |Combustion| B |287E+00|7.90E-03 |140E-03| -  |374E-03| -
Total A, B |3.19E+00| 1.09E-02 |1.74E-03 | 1.30E-06 |1.12E-02 | 2.34E-02
Production A 8.29E-02 | 1.86E-04 |1.07E-05 | 2.61E-10 | 8.28E-06 | 2.18E-02
Gasoline 1 | Combustion B 2.19E+00| 4.34E-03 | 7.63E-04 - 7.14E-03
Total A, B |227E+00| 4.53E-03 |7.74E-04 | 2.61E-10 | 7.15E-03 | 2.18E-02
Production A 496E-01 | 2.77E-03 |1.13E-04 | 4.24E-00 | 187E-02 | 2.16E-02
LNG { Combustion B 3.11E+00| 3.37E-03 |6.23E-04 - 1.98E-04 .
Total A B (361E+00|6.14E-03 |7.36E-04 | 4. 24E-09 |1 89E-02 | 2.16E-02

9 3 140 M A2 BHGWP), 21 3HAP), -4 F2HEP), 2E5 ] (0DP),

818} 4 A5 (POCP) 2 A1 31 ZHADP)®] 7 $4 9% W8 #49F
A%el ©93= E 130 A E bt ol 75 a9l B 7|2 B9 FR kel ut.

A1 AR B10)E, EH IS 2 A HH o) AE o] &8te] Bl A=A 9
A1 A AR110) Woll AA4E A1 37 o &A= -

FQlure] SHERE D £ gl
g3 5X9 A H A A o] Bt HA DG AR 2 o goho] Al BAYF
7l GEE TS ANE 5 Qi) BB R A B o] Ho) Qe E =
Axkayel Qeli= 5] o4 33 2ok

(784 3]

7| M, BIRj= A5 &9 34 38 " (ol bl ‘Jﬁéﬂéﬂre UrE‘rLHEl QkL
A2 A (k)] 75, Ua= AFAA] 51 34
EIC1; = A 52 (0] $7d 9&F H 5= (ol theh 24 4 <
7| A, G EAA G =, 7%;%}%114 TFol A= °
e Ao 7 G e & H = s A sk Al EA
Iton2] AJHEZ}F & 5= 49-kgol 75 @95 2= 349 F
-2 A 7171 93] 10009] 3L 2= S SAA| 5271 Ab 3l =812 39
Eipi=g
Al ALHE310)E, A2 37 3 7Hgk ] HEFol disA = e 39
FAHA o] 7, f, FAHFS A Lo An|sFo =R X3h38)ar, 1152 A] 4]
A AT AAE A
|7VE 2 AlE# ool el Y ) 2
AN AAEB10)=, vl ] T F5E A3 Al
4 8&% st = Qo o]l & ete] My A G FIHE A ghel
Al FEGEAT A L A2 FAFGA G2 Jol vt = 5~
=,1S0 21931-1°] =W A5 =9 Aag T = A, Al &

o&
o
o
e
Ao
[-4\1
id
DT
jﬂ
R
>
re
Eé

i)

_VE

w3
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[165]

[166]
[167]

[168]

[169]

24

&5 HR L WA A7 ES AP SE5Hs Bgol Aol B TS

12174
Brpghet, o, EEabEe AH FE=F Ao ke 15ton E¥ S A &5haL,
T Y= AlEEA Y & 3 A8 30km=E A D o 3
uf AN A <=, AAZ A A E v Hopis S ol A d A E 1= A 03%%

Bk A2 Al -89 o 3 G g A G-E A ol A ek
Cut-off method & 2] &3} A Z-& ¥ ] J gk #dF2pAfof] o g wff H 27 of] A 2
@ @dg e 5= dvt o), vl 4744 <= Dozer (D8N, 15 PL, 6 PL) +
Compactor (32ton) = A4 & = QL #H| 7| =5 A Aol whe} A5 A o7 &
A A ZASE Aatol] o), du]ZL 70%7F A &5 a1 30%7F v HE =
Ao dAs 5 vk 7= 80%7F -G H AL 20%= viHE = Aew
AT 4 Q) B3 AR E = 10%2] Al &-8o] o] AL 90% = v HEH =
Ao g AAs 4= 9o}, 6}.14 zJ:L a7t 25 Ag8y .J_ig]EHﬂE‘TL]_
A= Bl gE = Ao ® AT 5 vk 8] # 162 Al A4HH(310)9
H7EE Yste] Al #4110y A% a2 2 v FAgn] 2] o A] 4n) e
epd,

[3% 16]
Classification Equipment combination Light fuel oil {£/ton}
Peconstruction Backhoe {1.0m% + Gianit Breaker(0.7m% 3.842
Landfilt Dozer (O8N, 15 PL, & PL} + Compactor {32ton} 0.150

A1 AE310)E, Alube] 2 718E A 3g 23 G 3 F7HE skl i

g ol A A 9828 @ 229l KOLID(KOrean Life cycle Impact
assessment method based on a Damage oriented modeling) & %] -8 3 4 At}
KOLID= % 36] A1l vfel o] 728}, A48}, 2 4}, 0 ©2
BN USHE, AU 0T 6744 B P WFE B o, 2A2 WA,
QY-S EARA, sQAUT 5 16714 Tl i I & AFA o=
A o) B QA ALS AL, AETLFA, 17 A Ake] 47HA)

B 5 U] d(Safety guard) 2.2 B 7}, stH| 7Fx] 24 @ o] HF H7E S
5300}, o)1), KOLID®] 131 21750 4132 AR 5E3= Aol o] 24] 923= o) o}
A5kl 7] 7H(Year) S 2] shi= DALY S I 8| A L 238} a1 A3 A4k 541 &,
AL, AP AR, BB, Sl R oA E arzbel) gk A A Q)
S()e AAATE ). e, ARG

H] F A B AN Eo
220 el 7 ) X Q) EINESE ) 3] X £ & 3 7}sh, 12} A4S
S B d g S E] Aol o f-7]E o kg/m'yr)S H ISl
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(170)  [53+4 4]
[171] T]=;1k= ;( DX IF)=2.2.2(Load ;X DF ;X IF ;)
k i J

1721  AVIA TIE T4 E TF A28 AA Y 4 F Y, Dk RS kE
ERE BEE BES5YEEC] D BEU nX & GA7], IFkE Bagd
k9 B33 A4, Loadije dFHT 2 EFE S5 9 dAHF3)F
DFkije FEHT 2 7Y F5T5 7t Ladd kol vl A& J A, ke
B k] FF 9 ¢S vepdTh

[173]  E17¢ &34 579 7|52 93 A+ DFkij)E YEtH L, X 18

| KOLID®} H 3 ol 2 &l 7}X] v]&(Fk)& YEbd o,
[174]  [¥ 17]

flo

[175 ] gggg R:\faet?r?:le Safety guard End point Indicator mhA %
“Evaisds [E0W ASHAE OF AT T
ETT wereior g Eo] et A I8
X2 2 7 DALY/ka-
BAY Iy w4 G2 B0 98 N8 1% BURE | 12307 DALYAGCOs
oW | o ETEE IYSE0] o Juns
TR BN 4T U4 o8 S9E 2uE
MEx [OIHR &8 |deBrroaRat S ojux Auwe We | OIUx A5 272 %i/kg-CO;
He 4% +8 08 R
PNaZ | 280 uE__|6N=8 5 50 ¢ 0 ZHe8 | 23510° DALYkg.S0;
AP so: [ RSN [ Sx 8y T AUPe Uk 28 S5 AUy | 509481 WkgSO,
I§ 20 | RG a7 |S44E 14 40T 24 5% X B 26.26 kg/kg-S0s
B | Por | NERA | 2@ A [oeas a4 ol AUy | 231400 kg POF
mEe HEE4E, 7 IEE, SINEE0 oF T " 135e10°
BAYY agw TIHY A 0% susz DALYAg-CFC-11
) TR BN BuES U4 2u ey .
oop | crem | ammy [-EE2S TR a8 s 129543 ¥/kg-CFC-11
R A |RUNE 1N A4E 24 2W
1X } A . -
8¢ [eamem [us seas 1n suw Am e | s lefgcon
THTE | 2E7 wE  |SENY, SN S8l a B o 08 83T | 32210° DAL iHe
TR =N 4TS T4 48 wuE SuE
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