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< SUMMARY )

Development of a decision support system to design SOC structure for reducing

environmental load and Creating groundwork of assessment for comprehensive
environmental load by constructing related infrastructure
Purpose & o Developing an assessment-model for estimating environmental load on road
Contents o Developing an assessment-model for estimating environmental load on bridges
(PSC Beam, Steel Girder) and NATM tunnel
o Developing assessment-model for environmental load of SOC structure in
network phase |inked with LCI DB and environmental performance index
(Essential performance 1) model of environmental load on road, (Essential
performance 2) Model of environmental load on NATM tunnel
o Model of phased environmental load on plan/design/operatie and repair phase
on NATM tunnel and bridge(PSC Beam, Steel)
(Essential performance 3) LClI DB for SOC structure
o Creating LCI DB to conduct phased LCA on plan/design/operate and repair phase
on SOC structure
(Essential performance 4) Environmental performance index of SOC structure,
(Essential performance 5) System to Estimate environmental load on SOC structure
based in network
o Method and Environmental performance index to be able to estimate SOC
Results structure quantitatively and qualitatively
o System to estimate environmental load for SOC structure composed of a
combined network through applying LCI DB and environmental performance index
(Quantitative performance) total
o Manual : 2 case
o International and domestic paper o Environmental performance assessment
publication: 24 case (SCI 10 case) guidelines: 1 case
o International and domestic conference: Technical implementation contracts: 6
43 case case
o LCI DB : 13 case Patent : Registration 2, Application 6
o S/w . 5 case Registering a national LCI DB: 6
o Promotion of professional case
researchers : master 7, doctor 1 o Performance promotion: 5 case
(Application plan)
o Using as a decision support system and a tool to estimate environmental
effect from phase of preliminary design in a enormous construction project
o Producing comprehensive LCI DB and standard event code about SOC structure in
dimension of department of government
o Using as a criteria of decision to select a alternative and draw a factor of
revision about design in companies of engineering, design and construction
o Suggestion of method about decision for eco-friendly project by estimate
Expected environmental load occurred in phase of design and operate in a enormous SOC

Contribution

project

(Effect)

o Supporting to reducing environmental load and eco-friendly design
estimating environmental effect promptly at phase of design alternative

o Suggesting a criteria of monitering and setting a target of environmental
management phased (plan, design, operate)

°o |t is possible to manage and connect comprehensive LCI DB in a dimension of
Nation

through

o Supporting management of union object to reduce future environmental load.
Life Cycle Environmental |Social Overhead Environmental Environmental
Keywords . Load Assessment Per formance
Assessment Load Capital
System I ndex

_iV_
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SAYSHF oA 7155t
5 el il A =0
Rpel 1zt 1/yr 24.9 0.231
A 3} kg SO2-eq 39.8 0.036
2odotat kg PO43—eq 13.1 0.038
x| 2etst kg CO2-eq 5,530 0.288 olmZxlE
&S uty kg CFC11-eq 0.0407 0.292 (eco—point)
ZalepastEd N kg C2H4-eq 10.3 0.065
A Ef A = A kg 1,4 DCB-eq 1.63 0.216
oIZHEA kg 1,4 DCB-eq 1,480 0.105

o} CBRUAFE 7|3 8) 7]0k 8758
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7hEEl 7R

(1) A=A He} 7MF X

o7]g A Edo] A-8&3F CBR 7|8k Rdlol A FARALE S 235 98] ARES WS HIEH
ZFZ " (Nearest neighbor retrieval method) .
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ordol Mg ol7] fsto] [% 3-1-5]9 ‘/]rE]'LH 12709 7184 RE BT dEAR=Z
ALg-3h L A AL 18] S (Genetic algorithm, GA)S =3
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(2) $AbE Boheh ARG 4

0HT AAW VAA mdd GYAuE AT, FAGE, 1D Lol YA FBA
oF el # fit PPN} ERko], EZNAY, FREEN go] JYH oz
e 4 Qe WeR TRE 4 A8

OCBROIA 3 @A BASl AfAeleh zaAae] $44ne e A% B Q4D A
58 i 4FH goz duhors] Wid gUgus gYuss duvss e
5 2 e PR At Fast, BE SR fARE BUH Hast SolsE



¥ AR EN AgtAbdel 23 AbE el i S4GRIEe] ApolE A
Fdsk= Aol =rbssty]l Wil F AR dAs= Aot 100 Folska

T4 b
AR Gold Aol 0 ol

o &R AFAA gon FAHE UFE 2 BD9 el AltAtEle 23|Abez &4
AR olALRM FAIEE 713

| EEAE SR - AT SR 1 3
. At Are £ 34 1 5

g S (29 3-1-1119 2+

o

o CBR7I®FE] 7] A R o

AR 23 Fe > ARARiIet Z3IARY 0| ==
- gEraresozacy EERESLBRLY =3 . gExnaE
. 2z 2AgE ez puxgaas
D GHEdemnaresE > SRR
. ZEYE
[Py — 74| Z2|At2i DB
s, =|1- 12 "2l 1,100
- Max, [V, V,]
. MR AR2IE T5IARRC]
Se = Z(SA' x w,) FALE BIKS, S
=1
o2
off
221U AR
=
MRAR _ Se,
B FHE) Ey=2|Ex3
25,
f=1

(1) ASAHE &3 wdeo] Hr}
oRdlS A=3d7] Yste] oA F=3 Al DBolA 2071 Aoz A3t T 8071= CBR
oA GARALE S 2L 93 ZIAH R AFESIT 107/ GAE £33 8k&o| Alg3)

—

oym= 10709 AHHE [2¥ 3-1-111¢] 718 A =
[ 3-1-7]° 107} Abglel W3k CBR 7]4F o] =43k}

a1
:
FRAET B
Y



(% 3-1-7] 719

o mde 4% 2

A=Al 2t 251 (eco—point) [P =)

=e LCA B A (%)
1 7.2928E+03 7.3702E+03 1.06
2 7.0489E+03 7.8405E+03 11.23
3 5.6171E+03 5.2767E+03 -6.06
4 4.0128E+03 3.6321E+03 -9.49
5 5.8830E+04 8.0359E+03 36.59
6 6.7198E+03 5.4273E+03 -19.23
7 4.4979E+03 5.5511E+03 23.41
8 1.0680E+03 1.6929E+03 58.51
9 3.6672E+03 2.5750E+03 -29.78
10 8.3529E+03 9.0665E+03 8.54

o1071¢] A& Rdd AHEsto] A5 A -29.78%~5851%2 k7t HAIske] 20.39%
°of Ajexs HFits UEhd. WA= 1744%9
o107 Atdl & 5709 Ab#l= 10%uW9le] Ysd Adeatgo] &Aoo 579 Atdl=
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[ 3-1-9] 7Id¥ CBR 7|9t 7] 8ldbA] 2o Hs At
2

H= AL £ 512 (eco—point) X2 (%)
< LCA M= 7224 IHM =
1 7.2928E+03 6.7990E+03 1.06 —6.77
2 7.0489E+03 7.7978E+03 11.23 10.62
3 5.6171E+03 5.7861E+03 —-6.06 3.01
4 4.0128E+03 4.2383E+03 -9.49 5.62
5 5.8830E+04 7.1265E+03 36.59 21.14
6 6.7198E+03 6.2980E+03 -19.23 —6.28
7 4.4979E+03 5.5419E+03 23.41 23.21
8 1.0680E+03 8.5829E+02 58.51 -19.64
9 3.6672E+03 3.5706E+03 -29.78 -2.63
10 8.3529E+03 9.9787E+03 8.54 19.46
HEU2%tE g 20.39 11.84
FEHEXL 17.44 8.12
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o[ 3-1-11]1& E&e AFAdedd &4t w2x9

[ 3-1-11] B& AFAfdeTe] S35 T

3 3 of| 2 = 2l E (eco—point) 7|0:|"‘(%)
a5 A
REERHH 2.1685E+02 31.50 31.50
47| 24t 1.6708E+02 24.27 55.78
Fo0lo|H S47| 1.6668E+02 24.21 79.99
47| 6.9534E+01 10.10 90.09
ALE 5.0750E+01 7.37 97.47
ofo| L ofo| & 7| E} 1.7436E+01 2.53 100.0

F71R E27], %7, AAREZE BEaolA dAsts @ Fske] 9747%E A

o] & AVAYTES EF Factoldor MY

P

O
XN o
% o
F-l>
i

[e)
EZRh
o
AR

TARIE=

010071 Ab#] DBel A Ego Foclolee A9 e A gE(vholtiotela)e] ul &g ¥4
@ A3 (29 3-1-1419 2o 20%~30%°] ¥]&S dehi= Ad7t HA 13 Be

010%0] el roluiotolql Wl &S YEhlE Adt F 859 5, TEALFTA] B
HEFES AT wloluolelde] m&L 0%l AATE WA 9 Aow
ENE:

1% 2% 3% 5% 7% 10% 15% 20% 25% 30% 35% 35%-
Ofo| L ojo|™ 2 &(%)

[2¥] 3-1-14] E& 9 vlojolo]dl B

010072 Ak#l DBolA wis=g o] FaololelS A3k mpo]yofo] gl o] Hl%% w4 A
[2¥ 3-1-14]¢F #Fo] 527He] Abel7F 3.0%~7.0%9 Hl&S WEbH oW, 30%°]%

ofol €l Hl &S Hol= A= 12719 &%

O
o,
d
-
o
s

030201 el vholuickel®l Ml Ehdl Abdl M5, FReld, $HMA Fi} pe 5



b

A

2.0% ~65.0% = A

H] &2

o] wholuotelq]

EEER R

A %

&

2 A,

0|

oL

[}

Opoj L ofol®l 2 &(%)

o~
T

3-1-12] wj

hyA
st

[

1% 2% 3% 5% 7% 10% 15% 20% 25% 30% 35% 35%-

(28] 3-1-15] Hl$& 2] mlo]folo]Hl

=

1}

—|—|o|I~mlo|o
| |9~ wig
JF|o|lo|lm|o|o|lo

—~ < |N|0|[o|o|—

2

H

re}

7 15

— | O+~
I | o] <
00| Sliml | as
426519

=

o
RS
5 |29|9o(o|o
S |F|F|F|F|F|F
Q ||| L L L | L
& |~ |djo|o|o|o
E_89119n/_

< |O|N|O|©|~

ol Q= ||~ T |@
H (o0~ |om|—
H
)

[o|Ho

HO|Ho _.t_.tm_._l

T | R S|
K| o0 F|TF
10| Ko

o

=)

[e)

I

2

O

t7F A vE

A

70
-

110

il
ﬁo
W
o)
Mo

XO
23]

LAY 7],

=

=

3

3-1-13]3} o] ofx

ST
It

o [

A

38.33%°] S+ 4

j=173e)
T 1

g

o] % °k 93%7} ¥

%2

30.86%¢°] 274+

=i el
e

ol 7+

o

o
-
To
ol

= 17.37%, ©}

ﬁo
W

13
=

=

=2

o)
Ho

B
ol

FFel 99.18% 5 AW

]

=]
5+

A

~

;OU

T

X

Fgololdlon

A3 o] mloliololel H|LS HAFle] [28 3-1-16]
— 41 —

How ¥

iy

off AlAIg



[ 3-1-13] W& A2 & F el

7 o)
3 3 of| 2z 2l E(eco—point) == Lz )
[ =) T

ofAZRI|IEEM 6.3066E+02 30.86 30.86

OIAZEZEM 3.5505E+02 17.37 48.24

= SANUXExM 3.4442E+02 16.85 65.09
Foto|H ——

OfAZEZZHEEZM 3.1164E+02 15.25 80.34

Hx7|5=xd 2.2219E+02 10.87 91.21

232 |EXZE 1.6272E+02 7.96 99.18

ofo| L4 ofo| & 7| Et 1.6805E+01 0.82 100.0

<|- 30

% 1.0%

(19 3-1-16] £#

b 7 Mmm%

1.5% 2.0% 2.5% 3.0% 3.5% 4.0% 4.5% 5.0% 5.5% 6%
Opo| L OtOl &l R 2(%)

Fgo] nhoyofolsl B

N BV BAwD R
RRe gEzEe wEEEel N

cHETTY FTEFS AESte] DBEetr] fsiA e 4 s dEstes EedEs
shofof oF
oy EER ExS TSt F47], 87 o AYS AwrzAbel e 7o
o gt pel Aolsl U] wge 1 wue BEHea 449 D
AL =7hed
oolo EFolE 7|dwA EHoA 11.84%% AUox&S Hof vHlud ¢gast Ay
9™ CBR WHES =9ste] [19 3-1-17]1¢} 2o slolHzl= RdS 538
AgS HAT
2 5 CTTTI
== [ ceroiztez
- [ | mp f} mos -
1 I W3 - sFow I
2 BaRNY
=uz nAgy o ey 3%
HEETE | SRt
=% REQUTAIEE | ocoH3EsE
e
[29 3-1-17] AAGA stolBg= HAe| 7jQ



7]

op
R

¢

ol

o
o

fvzel

—_

;OL
)
7

B

3

3-1-14]13} #e] 7]

-
it

[

R

o A A A ol A

TR

7
N
i
e

%O
T

—r

0

9

=]

.
T H

3-1-14] AAGA E

Ay A
it

[

H m
ROl 3 R0
m| <4 ul
W_ Ar Ko
Wl B =
H| ® w
H
%0
Eil
ol
.
ul -
= b —
= Ragd (@)
i M_I.m__.@in
H._fzoxﬁ
HWJ_a,E_E :
LN KT S T
AL ST E
Ziro o- K
— s_l._O _J_H_ R
T
o_iﬁﬁm_m
w0 ™ K
| _|I _uI
Hr
or
H
=0

=
)

ol
o
fIfe)

il
ﬁo
oy
)

—
fite)

o dAEA¢] CBR 7

Ho

| [29 3-1-18]% #o] &

9]

EESE 9

2N
ey oktg
SEEY HHER,

S

o4

AA
=

= (A)

=

4, =1-|L,|

Mg
o HAFFHX-IHSA| A=t

L

KO

|

3

Z%| A2 DB

ITHAL2l| 2t ZE2| ALl

o

2HESYFYLA X
FALE BIKS,, SO

LltAteiet Z=3|At o]

X
A

>

AtAre Y3 e
Oro] L otolell HI2R,)

X s e AR,
OiE EAC K2

oCBR 7]

b

g
&
T ¥, 5 R0
=z SO %0 _K
MW of k- »a..x_, T
g KF o Rip pE]
e 373
B »ﬂ.u_&_. <1 <o
<H R0 0 W
W o %0
H

Rm

Ex=E, +(R,x4,)

—

T

P
o

o
fIfe)

il
J_AO
i

9

[1¥ 3-1-18] CBR 7|¥F &



ERE

=]

(e}

oz

AP

o

T

2

°©

B

~
4qr

ISR
0.031481163

W
™

0.073398997
0.103262281
0.141362076

3-1-15]e &}
Z888
A2 4=

EZYFNA
EXHH

hya
ar

Faom [

7tE%
0.039172652
0.019526684
0.116646782
0.040002078

[}
0.063144635

L

o

_|

=~

X
S

&
il
&

CHE A}

O:
]}

o
T

(=]
-
=]
-
=

s

A BA =E

al-
N
AFE
HASE
At
]
o
=
o

=
=

1
o

E
E

Z| ch

7=
0.042104394
0.136949767
0.055434824
0.104517631

3-1-15] AA4A CBR 719 &
0.032996037

-
it

[

| AAGA = -4 o

X

o]

eV

T2=0|
£253

2~ O
5 5

all
Ho
(-

(2) =

Ho

—

o

!

¢

o
o

ol

p=1
[}

R

A}
=

T L9}

=9

A
=

9] 3¢%1, 2011). webA A

TH

)
Pyl
o

o)

o

il

I

B97F %) o
omElA =Zo AYAHR T

-

ot e MFAEE =2

]

A
it

T
Ezn

—_
fils)

ofp

SRR
3-1-14]¢9] <

do

3
ar

of

ToH

1

3-1-16] Wi =+

Ay A
3t

[

3-1-161%

-
It

a3 [

KIr

o|lo|lo|o|o|o|wo
olo|o|o|v|v|o
celeele -|i—|w
o|lo|lo|o|o|o|o
© |~
~|lo|lolo|s
LI |o|0|0| 0
L N[~ | oo
ﬂ8364|4|0
2
Ql ™
[(eREToRRNEE I E @)
T Sla|o|~|old|g
R0 |[®©|0 | |©|— ||~
d |o|o|o|o|o|o|?
—|m|—|o~|wv|n
o oo |o|o|lo| s~
@ |P|0|©|0|T 00
o|lo|lo|o|o|o|o
OO~ |—
| |m|o|S|=|o
oO|o|d|0 Ko
o|lo|lo|olo|o|o
KIr
_._M_ RN
SRR
= | = |ol|<F
wo[Klo| | odo

T

0
pad

H

[e)

=

3.347~13.237

}

o
pal

T

UEtdlen Fgk ®=

=

=

AAT7F 0.484~0.825




0T, VI 0 8
FHARE FHESSHT, FHFE, 9A, §FAAE I EAARES BERAY A7} 3
droz A7 9UES (19 311909 2ol AQEFNEAAS T4

AT R 1
St AHF
- &AAH AFE, W
= E57HAH AF
UHFER 2

oo BT

=EEHE A ESTUE

S

Suf 52t

[ ot
ey 4707

0!

fm i
ORIOR! Hu
o4z
rarg
[
okt >
Z-{I0k
PR
T 02 0
<rx
oy
c
o
I

n
u
q

ol

I
oY
2l

oz dEmFAZAANA ATt FAHS fg D] HFZE=S A= [ 3-1-1719 2+

(£ 3-1-17] 53 ABTE 4 A8 MEZHAF 55

LR H| £ &= s1AH 5=
GEERD) LS5 Vg 5T ug % g2
Al 25215.614 27298.109 -5269.695 2319.328
a7 3232.424 1063.611 1548.698 -190.241
= -885.741 823.399 163.183 -611.275
S =5 5550.004 1974.210 -471.924 -214.174
;: Mt 9572.976 95.253 485.630 —422.104
B M5 991.048 40.469 -382.566 -734.360
ad -1885.449 704.392 268.590 -637.180
NES -6273.368 3533.822 5.028 -1591.358
E220| -16.436 6.015 170.028 27.398
ca 25| 11503.077 3987.528 -754.818 709.618
i =1 4385.482 1841.658 ~746.642 362.157
o= 2l 10234.950 3164.634 565.506 622.292
X| & (AbZF) 4178.558 2705.004 -141.509 124.324
MAST -1.632 -200.761 32.369 -16.359
SALFE (AA) -2974.294 -201.836 -466.160 -382.485
ESFAHZ -0.186 -0.503 -0.004 -0.040
ESFHA 0.113 0.074 0.009 0.011
Z R -122.687 -90.763 5.783 13.700
NEES 5843.591 3810.342 130.289 346.769
EEE -2337.412 -1278.940 -22.547 -159.048
oMk 9.388 5.723 2.538 0.577
Z|CH S CHA AL -136491.714 -78497.283 25452 .480 -4446.012
SX|HY 0.013 0.007 0.001 0.001




ol 5 o <

3-1-18] Hj

Ay A
3t

[

(e o NF
0 o o _,M
= T i <= olo
© £ £ pg T = o o
B oF S O Zr 5" N
= m.m Ql W < 7 E.# _%H E3 o
T 5" 0 Y mf ) aw =
2 El =l i my o T S
Kd N ﬂu.u w ._uv_mu _ ._IA
o N ojo - AN
Gea = & W
o = » - M o
= 3 e Ts gpe @T = ™ m cn ,;HL_
b 47 | | 10 = ,W C o)
__M__M i M 35 <8 ﬂ M_M.l o — w =
— — AT = i) N R oT °
— s [ L o e o w9
g N T u}]
oA R TN
A 7P
3T | I I = qN g N ) = A N (it
ml T < T 88 X X - W ET g b
70 70 w0 S E ) ) By L T = T
U I ooy = > o ,rwo_
TGN I
RGN Fo
- I+ TR 11 R < T g
KIr KIr K|r <K ol ol X Iy o o = W=
0 P T80 ENER Iy I o W wo o
- > - w0 |Kfo <+ 1o — Poogmoap 9 Tk o
N Woon o L e T =
I T ooy NN g o F
i < o e o D
o _ > o W of
In i T R
KIr —_ ol ‘Jmu Mo JIA ] ol N
- O 2 o o) I
A R LI
of o ﬁ T o bW
N LLm o B R
(@] (@] O



i3 F=2 O}o|H
EHEF S (EW
i35 SE S (B

LCI DB
- ®7} LC1 DB

SO0 XtaZF

- Ecoinvent LCI DB

] ool Ofol% HIE (R.)

>

HEEXIE DB

Tt ESTasHA
- AISHEFEE e

- F=EA

UHFHE
UHEH2
S -E = R

ﬁo

fite)

il
ﬁo
)

Ho

[2% 3-1-20]

A}
N

<

A

o] 5o

Al el

bH

ol
o

A

|

o

Hir

sofo]gle]

N
o

Ho
L

23|

)

ruze]

W

o

i

O o

ol

Fzate] [ 3-1-21]1%

E

Tob AAE

)

22 of 2~

20.0m¢l 4%

2]

[e)

2ol %

)

CRZA=

tho] =7} A

=]
-

=
=

oA LY

o

o
iy
ﬁo
i
|
o=
A

o

!

el

g
B

il

oo [17] 3-1-22]¢ Zo]

Ay 3t

1100

15,500 ~ 20,000

¥ W W sl &




- Ca X T W o
r N %0
g ) ol )
% T op iy o Ia ol
g e 5 X W Y
G 53 0 8 o7
~ _ X ok qm_” - T G
N s | 0 r
<+ KRl i o a o P
M Wﬁ H % (! i Ho ° ~O g
= o m o o = = M x
= -]
_xﬂe Hﬁ_ 3 ‘ o M W 2 B
L Ta 5 <L P = om Lo
X 3 o &
BP Ty = Bl (] L 0P ) S )
gy al " o T [z ™ o ol < w R
B0 2T 2y o= als = ol o = o
N oy - = S T lrg | [ B 5 T A <
B " Ho N - BE au Tl (2 R o o8 op o
g 2 18| ® w B E o
—_— = = T y o
S X i & Flew (2 T B e S
/ = N 3R N . . o IBE o = . Th - H/l
0oy 4 M ;IIH HO EE 1_._A|O ﬂ7.” MM muw \.:_.wo J_/l °
%t O FE U 2 TE o 0w MT
812 / N | _ o o =9
L ﬁ / N o mw i = % o o P o=
2l fas 4_1 o oﬂ HL 2| o = | ool < oF ,HE T e xX
¢ £ | < oF 0 o Kio Mo ~— o B
o o m Np R = 2| wa o Ho N fo © )
b — = 131 < =
T m ] T 2 .% B o EWWWW_. mhy o B o X %
P M ! H S = o Kk A B oo Mo — T
o 1 L EI i ._M_.. .uAT N ZT_ ﬂ_rﬂ o LOU O
g i H__l — Ot OE b Tﬁ MIL TO io Og ﬂ__LH
S Iy = - .% . . . - s HE H_T ~n
g7 70 m,# P T = o mﬂ = = W >
o T to} ~
. x @ W < o o R
g N _ KO o . . <
2 —~ Mo Ho — — = o Hr
P T4 i P TR s e
R vAO H_ . U ) _ )
o HH 5 E m T Ho Y oo G
oo 2 : mAE W o R g
TO u: ol M m._w .% _ ch Eo = T I i) T mo
b oo B0 T A T Z wmw o KT
,cl %0 7 Mo MY o ,m_yl = 10 ol T )
| U4 o o an)
aF w g ﬂ%EMOWD%ﬂi
o W B e e I BT il
S N ~Hl T X WK
O O o O ©) O

[2%] 3-1-24]¢} o]

[e)

T

[e)

H] &

o

[12acacs

s 7

k)

ggom 24

=
=

of ARd

8171

1

)
pEA

A £

=

=

0 5ol A



5.0%~25.0%%. °|& AtsHtsto] 13.99%¢] 7esE &S e

25
20
—_
<F 15 -
0
L —
W40 -
od
5 _
0 _
1% 2% 3% 5% 7% 10% 15% 20% 25% 30% 35% 35%-
= © (o
7|t 2F H|E(%)
5 % [e) 1=EhvA
(19 3-1-24] 7|E}&F H]& =3
by g o =
gt Jrirde] H3
TIZZo 3 ABE o2 9 o 515 J CaHo AR i
ozt RFFTY AT HF HEAS xFete] HAGAANAN 27 A FeE HIt
) =) = = = =) o = o = =
dS 3ol AL DBl A 10719 AMEE FE5Fo] Rdo FaAes A=%
ST =
[¥ 3-1-19] AAGA 2do] #HE At
eco—point
= =] =
a4 x|z oma 2} 5}st
o I _ =5 o _
A | XE D ZE | MM | B kst outs i AstE | MEi SN | izt SHA|
25} ed o e
M
@ | 1.67836E+03 5.73438E+01 8.93092E+01 1.93796E+03 2.49470E+01 2.94381E+02 9.77770E+02 5.07612E+02 5.56768E+03
1
@ | 2.17422E+03 7.75790E+01 7.42977E+01 1.56164E+03 2.32805E+01 2.96578E+02 1.10980E+03 5.09164E+02 5.82656E+03
@ | 1.40199E+03 3.75166E+01 5.92084E+01 1.14445E+03 2.01127E+01 1.39274E+02 7.52510E+02 4.06966E+02 3.96204E+03
2
@ | 1.66297E+03 5.55731E+01 5.66124E+01 1.17675E+03 2.04613E+01 2.14796E+02 8.35277E+02 4.27096E+02 4.44953E+03
@ | 1.63681E+03 5.72738E+01 6.92849E+01 1.90019E+03 2.51080E+01 3.38072E+02 8.93674E+02 4.97224E+02 5.41764E+03
3
@ | 1.84684E+03 6.23652E+01 6.12370E+01 1.32973E+03 2.39160E+01 2.45412E+02 8.70725E+02 4.82328E+02 4.92255E+03
@ | 1.86649E+03 4.80358E+01 5.55439E+01 1.65555E+03 2.02606E+01 2.85810E+02 7.53912E+02 4.06944E+02 5.09255E+03
4
@ | 1.79466E+03 5.75803E+01 5.38770E+01 1.11202E+03 1.61509E+01 2.01732E+02 8.53494E+02 3.66609E+02 4.45612E+03
@ | 1.45803E+03 3.31587E+01 2.27848E+01 1.41163E+03 1.88571E+01 2.52621E+02 4.74519E+02 3.41159E+02 4.01276E+03
5
@ | 1.82372E+03 5.40651E+01 4.59258E+01 9.23009E+02 1.63219E+01 1.56754E+02 5.52696E+02 3.20327E+02 3.89282E+03
@ | 3.65008E+03 7.88580E+01 1.18799E+02 3.28680E+03 3.38112E+01 5.92748E+02 1.32794E+03 6.91256E+02 9.78030E+03
6
@ | 4.95366E+03 1.50824E+02 1.43663E+02 3.01329E+03 4.64794E+01 5.79287E+02 1.85138E+03 9.56529E+02 1.16951E+04
@ | 1.66722E+03 3.42314E+01 4.35890E+01 1.17107E+03 1.55866E+01 1.48154E+02 1.00283E+03 3.84198E+02 4.46687E+03
7
@ | 2.00723E+03 4.10810E+01 4.18046E+01 8.91653E+02 1.41555E+01 1.68908E+02 6.20098E+02 3.01719E+02 4.08665E+03
@ | 1.70132E+03 3.11435E+01 3.69548E+01 9.86967E+02 1.57472E+01 1.56201E+02 4.43647E+02 2.95202E+02 3.66718E+03
8
@ | 1.85105E+03 3.69553E+01 3.72429E+01 7.62727E+02 1.11262E+01 1.51207E+02 4.54329E+02 2.30561E+02 3.53520E+03
@ | 2.41598E+03 6.19851E+01 8.49037E+01 2.16833E+03 2.87621E+01 3.03985E+02 1.36038E+03 6.24588E+02 7.04891E+03
9
@ | 2.43378E+03 8.43172E+01 8.06937E+01 1.68014E+03 2.39666E+01 3.21961E+02 1.18473E+03 5.30239E+02 6.33983E+03
@ | 2.04755E+03 4.88442E+01 3.58370E+01 1.77208E+03 2.31037E+01 3.00978E+02 1.06445E+03 4.96910E+02 5.78974E+03
1
@ | 2.49289E+03 7.17575E+01 7.38847E+01 1.64852E+03 2.43727E+01 3.21488E+02 1.23855E+03 5.47337E+02 6.41880E+03

AtE He -12.50% ~ 19.58%
AR (HEhaf) 9.42%
EZ=HA} 4.97%

I




= O

st HU7ERAdS - 1250%~19.58%9 224 WS veyon Ao

o1074e] AtelE Tgstel el HHEE PFF A% [ 3-1-19]% 2o

EEAAE 497%E Bol 58 g JHEE ehy

omdel FaHS Prkar] fistel ARAM BWSHA AT & dE 9
s B ATl A ARE 8 2 R AU mde] 3
% 3-1-251e AN

90%
e

70% 1 =78t =g
— AT B
50% -

30% 1 wmEmexnEey Ms

---------------------------------

10% +

Xts

-10% |
...................................................

309 1 SIS oot

-50% -

-70% -

-90%

o|N

[29] 3-1-25] AAGA =2do fa4 A



b B7ted

3|

4. FABHGA SEF

7tmdle] e

,mo

10
il
ﬁo
o

)

7k A

K<)

3} o9

&

Al

1
R

5]
oy, =29

N
o
oF
el

)
R
.l

s

o]z

= =
AlRCRTY

EIRY
SEEERIESIE

SR =t

I ol A

7]

st =z

il

A

]

o

oo

=]
T

ary

s ©l

o 1A

-
T

)

p=2
o

A1

wojoF g

af

QENY

Z]
=y

Ny

<

ﬁo

—~
0

-
ﬁo
e
W
H

XO
!
i
i
Ea

N

oy
i~

o

(29 3-1-26]

&

Nl

T

92.68%

0.64%

1.20%

0.21%

2.59%

2.68%
==

100%

80%

60%

40%

Ihl

20%

68.82%

=EIy

28.71%

0.92%

0.51%

1.05%

100%

80%

60%

Thle

40%

20%

Ewug

UM 2T FHFIXLT| Eraw

EEEAAE

2EEY

(a) oF~=

(b) Al

FR 4 g 7)o =

o

3L X
a-

[2¥ 3-1-26]

)

ol

7R

g

oz

omelA, ERie] FAReTA DGR

ol

Y

)A

S
,mﬂ

—
file)

Fo
=)

—

s

oy

0

o

el
n

XO
2]
N
=
file)

N

<
iy

EIEES R

B

PN
T

s

PN
T 5

A

-
T&

3-1-2713}F o] A=

Bag Akl A 22m] &

Ho

%

o

A4l

1
-



i
0 L A O
2 EOE NS
o o r - S @ o S
bl % Mo N o
Bl G o A o=
= AT ui ‘_.Wo X
o & R S
Mo < mﬁ B T+ 70
/ i Ol 0
A_.. " OL OT = w‘_ X Wm il E_l
H oy = - R W v -
K g ) A _
ok o T o T T R i g T
il T % X W ' T
% o o Mo T e =B : B o
~ ; i o o-
- = o X = g mo i
& J Lo W i o F o
¢ ,.ﬁ_mo o ~ ! ] ‘.w Iv_AI o
b e - - o ° -
Wy T S R N 5n RO
5 o RN oy e w2 -
a0 M T o s = v o P
E:._ 2 - T —~
sl | o 0 = N o®o G o 3 o
o & — 2 o < TR N
Ko S gl oF 3 Ho -
L 3 ) o oY N
<+ = 10 ~ o (- yove) (-
o g ™ ~ KO or o N X
Gl En A_l o B I HL
18 o W o R X = N il
o ¢5 — ol X S b . X
25 ) IS i oF 2 VG
5 ) . o o B W T SR ¢ %
—i & i o &
o TER | TE K bl 4,|A On# E#ﬁ H;l ME < q -/ E_; —
s | <N | ¥R = [N , X T £) " Q,\u
| [ RE| ™ . T o oy i ik @
GR BT (AT i e w2 2y T s -
UL i = il TR Tk i — T N .ﬂlw_m 23! u.w.;. z_l M
5 b k- N T B = ow o ) IR Y o )
© (4w = | F s — Xy o g0 = A R g o0
v |mg| o | ¢ i OR oo % i il
ol | doja| Ko 1) ﬂA ~ —EE ul | ﬁ HT._ /m T 0
W | w | o 4 Mﬁ o — B Il o
® &% Woeld e 2B iy
L % X W — M:M B ® W W _
- RAEE Mo XS T g G
L < Hw W ~ 2w
= r W mﬁ X X
: XDORD R B
T ok w3 S
5 FRaw S

)

=
T

A E(H A

==A

FLE 3-1-281e] (b)el

Fi glom

)

o
T

]
=

12k 80.82% =
— 52 —

°©

AYEJ} AA FAR



[3£ 3-1-20] A B A ALe

No o S A Eg B S=ea ESET eco—point
- - (2) (m) B3 (m2)
1 MESY TZ2HH|ZAL 90 896 6784 1.40E+00
2 7t 2 Hu|ZAL 50 626 3,333 6.16E+00
3 A2 EE2HH[SA} 50 110 3,303 1.04E+01
4 A EE2MH[S A} 50 297 1,633 2.99E+00
5 22U Z2HU|ZA} 60 252 1,438 3.46E+00
6 AUE T2 HU|ZAL 50 533 2,133 6.33E+00
7 FTATA| AZEEZ 50 280 2,960 5.55E+00
8 SX| E2HH[SA} 45 295 4,109 7.68E+00
9 SR T2 MH|ZA} 60 153.8 1,944 3.53E+00
10 A EZE T2 M| ZA} 60 1820 13,520 2.46E+00
11 & T2™H|Z A} 50 374 1,197 2.08E+00
12 e Z=2FU|ZA} 60 410.5 2,253 3.97E+00
13 g S 2-d[3 At 60 592.0 2,157 3.93E+00
14 Olod =2 HH|ZA} 50 607.0 3,864 6.59E+00
15 =8 Z2HU|ZA} 50 374 1,197 6.63E+00
16 AN 958 T 2|3 A} 50 755 5,545 9.50E+00
17 HI TZ2HH|ZA} 50 126.4 1,264 3.26E+00
18 7HE E 2™ S AL 50 321.2 3,212 5.47E+00
19 LUk Hf =& T2YH|ZA} 50 1,465.9 10,612 1.79E+00
20 AZEX| E2FH|Z AL 60 299 2,990 6.27E+00

HEA RS Edel 448 FARSAYL (19 3-1-2819] 24

[ 3-1-21] =25 fAHAHGA 2de] He3F 3

e e k]
TE O HHIR ] gy g °TE SEEES T
() (/m)

- 2gds | Ha 7 | 41.8% CEEE T=7.5cmO| &t
OFEEE | e HAFCIY 2] T=5cm
ZARE | pacy W] 18 1 100.0% Iy g om0 T=7cm

ogEs | 8 9.5% | dEF(0FAFR) | B=3mm, T=30cm
ZRojz Wx=FH B=20mm, T=75mm
AliE | zmxz | ==Z2F| 8 | 100.0% MEEEES B=4mm, T=75mm
= N 2 SEEES B=8mm. T=18mm
238= | SM= PooiE | 15 [ 100.0% HAGH 27| T=5cm
= HECtHE T=10cm
Chod A % T T
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=2FAH2016)9] ARG Db S

ofFARE Agelm N1E AFUWAA ] EAGA = 55T Aol AR ALEEHM, o]
g A9 Fule] LCI DBERE 2H3 5= gl&

ondol AITE WY Y3 E2EAZAS E3F o]y 3t 29U LCI DBE #HA /|s)
1 Bdo vk 3h(A5d )

2t Hrte
oA A GA A K

AA Bezrgl o Aol o )
at7] $lske] JiEdh
oupgbA, Ede] Heegrt 7|Ee =] AATA 2l g HFrb 7lEdd - 20%~
20%E sdA A8

do] A=

o[E 3-1-2219 AABFFFS Agste] AW T2R FABLUA B3T3 Primae)
dar 42 A HA P 209 A F AR A R0 dPgus 2
of qegtonn AF F4Y A% vuG

[ 3-1-22] A TEdA nde] A4

= 7t55tt (EHl:eco-point) :_;?% %
A g sus | wmes | TR 228 | EM, |wmass | B opom | ¥
U= LCA 1.97E+00 1.58E-01 1.79E-01 3.43E-00 3.06E-02 1.13E-01 6.56E+00 1.52E+00 1.40E+01
#1 L=k 3.55E+00 1.30E-01 1.66E-01 2.84E+00 2.96E-02 1.93E-01 6.36E+00 1.45E+00 1.47E+01 o.40%
A= LCA 6.93E+00 5.78E-02 7.70E-02 1.46E+00 1.40E-02 4.96E-02 3.10E+00 7.11E-01 6.16E+00
#2 k=] 1.56E+00 6.32E-02 8.12E-02 1.39E+00 1.45E-02 9.44E-02 3.13E+00 7.11E-01 7.03E+00 119%
U= LCA 5.70E-01 3.96E-02 4.18E-02 9.90E-01 9.98E-03 1.04E-01 1.35E+00 3.61E-01 3.46E+00 10.66%
#3 i=] 7.30E-01 2.74E-02 3.51E-02 6.00E-01 6.26E-03 4.08E-02 1.35E+00 3.07E-01 3.09E+00 )
U= LCA 5.63E-01 5.48E-02 7.57E-02 1.37E+00 1.32E+00 5.45E-02 2.78E+00 6.39E-01 5.55E+00
#4 L=k 1.40E+00 5.62E-02 7.21E-02 1.23E+00 1.29E-02 8.39E-02 2.78E+00 6.31E-01 6.26E+00 12:89%
A= LCA 8.31E-01 7.94E-02 1.00E-01 1.88E+00 1.74E-02 6.42E-02 3.82E+00 8.80E-01 7.68E+00
45 13.98%
L=k 2.00E+00 7.81E-02 1.00E-01 1.71E+00 1.79E-02 1.17E-01 3.85E+00 8.76E-01 8.75E+00
HAAHEE 1.41%
EZEHXL 3.63%
ord=ZHE AAE fAFAEIA FAFSF] AWM= -1069% ~14.13% = A 7l -
ndo] AL HAFv|For AAHI -20%~20%Ho YAt 2HE B
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MEE T2

| CBRI | | CBRII |

| A vlREe 4 |

At#DB
¥ TSR
wiEn >

QAR FE |

| savsway |

| aRA samew |

S8 Aol &

gt RALE 2HE7|E0f maEL 7| EAIDBO FAE H B

ZHOHYS ALE S40| 1A 2

CBR | | CBR I
}
i o
gmgol | mymm  axn  mEs ¥ | JEEA Owan oz zze N wma
(]
(]
]
] : — JTEE5]1
: 202 M| s %5m e ZeE
28 | =1 27 1u= 27 - oin 2% um :M sEE
! (e | == 7 asm P e
1 = zm
) : V. /. I3
|
[72¥ 3-2-7] CBR 7|8t &4t F7ind
[3£ 3-2-3] PSC Beamil 37 5-a}&F A mdlo] 7154
TE CBRE2 o|&¢t 7|2etA A Rstg 4 ZE ol deeeld JtEA|
CBR |&tFHA | ot A2 =¥
| 0.33592 | 0.27604 | 0.19362 | 0.19443
CBR |AHFRHHA | oz Rz =2 | JI=gA | JHdelAl | g2k | gridol | SFEZo| | HETY
'l 0.16950 | 0.18312 | 0.09627 | 0.00977 | 0.00929 | 0.06547 | 0.18288 | 0.17425 | 0.05221 | 0.05724
[ 3-2-4] st etF A rd el 7k A (IPC Girder)
T= CBRZ 0|88 7|2 A st R etE LF zHo| AeQeldH JtEA|
CBR |&tFH=A | o A2 =¥
| 0.39649 | 0.25221 | 0.02609 | 0.32521
CBR | &FHA | oF A2 ZH | 7I=gy | JHdelAl | F2be | Z2ido] | s1FEdo| | dE 7Y
|l 0.10820 | 0.16129 | 0.00147 | 0.16347 | 0.05912 | 0.06247 | 0.27358 | 0.16701 | 0.00339 | 0.00002




A grol o

Al HEHES TS PSC Beamil= #HSAbel 107, IPC Girder= #ASAHE 5HE

a}

o ATeA AAE CBR 7|8F 7| g @A 7 Fe} HFrtrdol s FaFaclo
%
a|

g AT A AAE HEOR WA B raTE

[3% 3-2-5] PSC Beamil o] IRl At Aol

Aol BluE $3e] PSC Beamil: 745434] DBE A9l 16

0702l AR,

A4 5191 &

2=

_—I_]_I:l X|"""'|_‘I AFM -EI' H of otil_ XI? 22-'_2% ‘_é"—‘;?—l'é—f gEH 71[ ou_l?_l'
— = —
= | 3z | TSF | TES¥| sos | muy  (duEey] sS4 | =4

EHA|

flcke| A E512F (eco-point/m)

o4ZHm) | 1.1055 | 0.0523 | 0.0512 [ 1.6793 | 0.0155 | 0.3344 | 0.0537 | 0.2879 | 3.5799

ekl sbA 52 (eco-point/m?)

AESE(m?) [ 0.0530 | 0.0025 | 0.0025 | 0.0810 [ 0.0007 | 0.0161 | 0.0026 | 0.0134 | 0.1718

[ 3-2-6] FFHFTE A 4 Fs=2FIPC Girder)

Al _ _ x == TS E oIzt ~
78 | Oy | wee [wews| 0| U lunsas| me | sw | B
kel s S SHEF (eco-point/m)
oZH(m) | 1.7288 | 0.0774 | 0.0542 | 2.6573 | 0.0264 | 0.5765 | 0.1143 | 0.3961 | 5.631
el 34 251 (eco-point/mf)

ARSI () [ 0.0812 [ 0.0036 | 0.0025 | 0.1248 [ 0.0012 | 0.0271 | 0.0054 | 0.0186 | 0.2644
[ 3-2-7] 7184 22 158 Abel 4R(PSC Beamitl)

W5 a5 HE (X2 | FH | 7= | 7 PITIPN 42t & SHE | Cut-off | EAFSIE
S EEMm) | m) | & | (m) | @A QxS T |Zol(m)| A |&Zol(m)| level | (eco-point)
1 | 73745 | 36 | 4 [21.07| AF | & A 35 | E8HE | 23.55 94% 2. 20E+02
2 [ 2052.00 | 90 | 4 |22.8 [ZEH[5tat] 3 30 | M2tz | 37.00 89% 2 59E+02
3 [ 1881.00 | 90 | 4 | 209 | Z8| A 3 30 | M2tz | 76.66 76% 2 44E+02
4 | 2508.00 | 120 | 4 [ 209 [Z=H [ sa] 4 30 |[M2Z7I] 141.85 94% 3.03E+02
5 | 1598.50 |70.11| 4 | 22.8 | Zgt| atak| 2 35 [M2Z71] 20.00 80% 2 38E+02
6 | 372.00 | 30 | 2 |12.4 | L= [tAF] 1 30 | ZelE | 19.50 95% 7.87E+01
7 | 4956.00 ] 210 | 4 | 236 | E| 54| 6 35 | etz [ 197.30 76% 6.10E+01
8 | 8046.50 | 385 | 4 | 20.9 | EF|atar]| 11 3B | 3= 350 79% 1.28E+01
9 | 930.25 [30.5]| 6 |30.5 |L=E|Sa]| 1 30 | 3z | 2147 91% 2 .13E+02
10 | 764.75 | 35 | 2 [10.9 | AF | stat 35 | ZelE | 23.72 93% 9.47E+401
[ 3-2-8] 719 dA =d HZF58& Atdl JEAPC Girder)

S AR HE (X2 | FJ | 7= | M H7ba A2t &y 5t | Cut-off | &HA S5
ST EEMm) | (m) | = | (m) | g | /AR TlZol(m)| 9 |&Zol(m)| level | (eco-point)
1 ] 836.00 | 40 | 4 [209 | ZE|[SA]| A 40 5 24..00 85% 1.66E+02
2 | 93200 | 40 | 4 | 233 | L= Sa] 1 40 a2 19.60 84% 1.37E+02
3 | 692.80 [30.39| 4 |22.8 | L=E|gA]| 1 30 Mt 22.56 87% 3.00E+02
4 | 836.00 | 40 4 1209 |EH=E |4 1 40 My 18.00 76% 1.20E+02
5 | 756.00 | 40 | 4 | 18.9 | E8H[&tat] 1 40 M= 17.00 90% 4 93E+02




[3 3-2-9] CBR 7% 2do] HZ4A3(PSC Beami!)
AR 3 Al 7|8 2 2H _ _°J i 24 _ _
as st CBR | _ CBR I HY-gHH LS YEHN-SHH L5}
T oot | CIE@ | SAS | oiE@ [ 2FE | A%% | 2A= | A5% | eAl8
eco-point (%) eco-point (%) eco-point (%) eco-point (%)
4451 2.20E+02 1.66E+02 | -24.41% | 1.83E+02 | -16.51% | 1.29E+02 | -41.26% | 1.30E+02 | -40.97%
452 2.59.E+02 2.88E+02 11.07% | 2.89.E+02 | 11.38% 3.22E+02 24 .16% 3.53E+02 35.85%
4453 2.44 E+02 2.64E+02 8.42% 2.64 E+02 8.25% 3.22E+02 32.21% 3.23E+02 32.60%
&a54 3.03.E+02 3.54E+02 16.59% | 3.42.E+02 12.72% 4 . 30E+02 41 .69% 4 .31E+02 42 . 11%
H435 2.38E+02 2.66E+02 11.93% 2.65E+02 11.29% 2.58E+02 8.59% 2.81E+02 18.08%
4456 7.87.E+01 6.44E+01 -18.23% | 7.49.E+01 -4 .88% 1.07E+02 36.39% 6.39E+01 -18.84%
a&7 1.28.E+03 1.39E+03 9.26% 1.15E+03 -9.93% 1.42E+03 11.16% 1.41E+03 10.80%
458 6.10E+02 6.89E+02 13.02% 6.38E+02 4.65% 7.7T4E+02 26.94% 8.71E+02 42 .88%
4459 2.13.E+02 1.71E+02 | -19.32% | 1.86.E+02 | -12.56% | 1.09E+02 | -48.62% | 1.60E+02 | -24.80%
43510 | 9.47.E+01 7.11E+01 -24.91% | 8.23.E+01 | -13.05% 1.25E+02 32.34% 1.31E+02 38.76%
A XHAECHZE) 15.68% 10.52% 30.33% 30.57%
ESn]| 16.28% 12.72% 41.69% 42 .88%
e~ -24.91% -16.51% -48.62% -40.97%
[¥ 3-2-10] CBR 7|%+ 2dlo] AZ=A3(IPC Girder)
AR 3 Al7]gF 22 H _ _JF_F-?— =4 _ _
T H%I_Eg; CBR | CBR |1 o 2514 251 AtE M A -5HA E 5]
= ec:_poin | OIERL [ 2AE | ofEIt [ A8 | ofEd [ 2/ | ofE} [ 2AE8
eco-point (%) eco-point (%) eco-point (%) eco-point (%)
4431 1.66E+02 1.73E+02 4.05% 1.67E+02 0.56% 2.25E+02 35.50% 2.21E+02 32.97%
as2 1.37E+02 1.59E+02 16.00% 1.42E+02 3.94% 2.25E+02 64 .66% 2.46E+02 80.15%
4453 3.00E+02 2.58E+02 | -13.77% | 2.50E+02 | -16.66% | 1.71E+02 | -42.91% | 1.83E+02 | -38.88%
54 1.20E+02 1.25E+02 4.05% 1.21E+02 0.56% 2.25E+02 87.15% 2.21E+02 83.66%
4455 4 93E+02 4 .64E+02 -5.91% 5.22E+02 5.80% 2.25E+02 | -54.33% | 2.00E+02 | -59.47%
HaxH Al 2) 8.76% 5.50% 56.91% 59.03%
Z| cjf 16.00% 3.94% 87.15% 83.66%
e~ -13.77% -16.66% -54.33% -59.47%
oAl sl AH AtEst A FSIEFH vlaEAste] Ao L 2b-E&(MAER, Mean
absolute error rate)¥ ¥ x}(standard deviation)S AF&3dt o™, [#3-2-9], [F 3-2-10]
I o]l #A . PSC Beamil 9] 74, AHFHA I A dist a9 Ao dgt Ao
A& 247} 30.33%, 3057% o™, IPC Girder® 74, AH-wH 23 Ao thsk 9]
WAoo ool A H T Q2SS 217 56.91%, 59.03% .2 YERE. B Ao A Aotd mEle
PSC Beamx' 9] 79, AdHF A& 15.68%, 1052%, IPC Girder®] 4%, Ao A2 x}&
8.76%, 550% .= 4tE9. A FstF FAHAA drdom S8y e WA HE =2
Jees 2 Aow yehtow ARe T 24470 AN E Qe w3 v e
o AP FHAANE dd 235 Roetar & 5 U5
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o T 7N S FetE e g
oPSC W AR, Z Y 209mS gdH o2 AAF
20,500
RS0 2.000 283.500=7.000 l 2.000 283.500=7.000 2000 454
ﬁ §=—72.000% J lL S=-2000%
gl
o= crel ZZH 30m ZZHEH 35m
°° =T FZ(Fm/Atm) 2 (Fa/Ata)
1. RExicH - -
1.1 2ol2 - -
19-40-15 (PSC Beam) w /2 23.048 33.618
25-27-15 (&efE) m /94 5.375 5.305
25-27-15 (7I2H) m(égﬁji)g 25.951 37.800
1.2 82 - -
PSC Beam ton/= 4,552 6.151
EC = ton 72 Z=2IX(1.0334/1.0354) 72 Z=2IX(1.0390/1.0328)
Jl2e ton 7taz=2IX(1.0329/1.0383) s Z=2IX(1.0249/1.0387)
1.3 AJHE - -
2EH1:3) kg 111.18 148.920
Jetey 43 kg 397.500 598.500
2. P.S.C Beam - -
2.1 PSC Beam M Z} =/82t 10 10
2.2 PSC Beam M x| =2/82t 10 10
2.3 PSC Beam X & HHX| =2/482t 10 10
2.4 Sole Plate ea/= 2 2
3. 7.|u-7tl — -
e 33 me /4 & 18.452 19.254
4, HIZIIE=E - -
4.1 g)él— — —
PSC Beam ton/ & 4.434 5.927
= ton 2ll0]2/1.01X(0.1902/0.1545) 2ll0]=2/1.01X(0.2166/0.1889)
] ton #o0]2/1.01X(0.0974/0.0892) 20]Z/1.01X(0.1045/0.1176)
5. SH}Z| - —
51 03 mUMNE S/ m/AZ 2.644 2.729
5.2 Lt S| =/m /A 22.196 22.738
6.&52l8 LM(FHAZ|) - -
6.1 S22 M me /1 & Z2/-0.9(8t 1.0(Z20H)
6.2 o3 TUAM me /o1& Z2/-0.9(8t 1.0(520H)
7. 2732 E EMM - -
7.1 H2(0~15m) m gloj2(&el2+72 %) /1.01
8.0 ¢ &t
8.1 OfAZE HEZ(T=80mm) m /A & E-0.9(85H)-1.0(5EH)




oTHMNEAE VMo R HFdHIAAMe FF B YW EHUE 1Y FFE G EH
& abgeta gAdR A Aa/Aba o wil BF 998 DBE 7Y UEd
T AP ES AEe] 98] NEFFY @9 hexde] B9 FHe P A4
DBE =% ([¥ 3-2-11], [¥ 3-2-12] #=x)
oug SEE= AARRE AR 7P Aty oz A7y = dHe] ALYy H 80m, nl7}
y 1
3 Z 10.0m/2A 74 25m/28m)E &8t AT-EFE AT wdg ZaYES AFF =
< ATdHe ZAYE EF ZoldE FHAHEE wole EHS AAHE 4 o, S
& A [ 3-2-13]39 2S. ude] HEEFGE ZAadE E%o udsEo)d AW &
& atel AAsE W A8(E 3-2-14] F=)
[ 3-2-12] AHF3(PSC Beam A Z}) AFYDB(7 7+ 30m)
== 74 | cie P! 74 cte|$2F | Et9| | LCI DB €&
A Z(SD30A) -0.0225 M/T HZ
k=K 75x75x6M/M 6.85KG/M 0.141691 M/T sz
A odetm 3.0<T<4.00, 1219x2438M/M | 0.126257 M/T odzmel
HEMNM #8 4.0M/M 10.1M/KG 0.03 KG A1 R
AMAENM #20 4.5M/M 28.768 KG AR
PCZIM(25) 12.7M/M, 34M | 774 0KG/KM 1.5498 ton ARy
FUSE M16x50mm 8.457137 EA M
SZEE M16x60mm 4.057138 EA MY
|2=E M16x70mm 2.942864 EA ARy
14.a. oM | = o] &Zhx| 3.6x9.0cmx4.5cm (AHE) 0.035593 m shmt
PSC BEAM X|Z} T LM EA = B65MM 96.99588 TEENEE=
PVCI}O| = (Y BFRVG2) 100mm x 4m 1.365 M PVC2H(VG2)_D=100
EHE(AL) 3.2mm  KSE4301 6.953152 KG MY
A 99% 6000 £ (7|A|) 40 ¢ 0.34411 = A
B 98% (X&) 1kg=853 ¢ 0.925346 KG OfMIE &l
il 14.95542 KG ARy
Zz}o|off ¢ 77.018 KG -
PC 2 ®12.7MM 6 SET -
Qo gEL 5.558 KG UFolgy T
a7 X 72(0.1%) 424 8037 L 47
oizte] gaes AFY BLL BEUdel BLe WA WY A8, T
AS-= [F 3-2-15]3} o] wZt Eold AW &S Folo MG -T2 A5 EY
DB % A9 DB ¥ 2 RFo] $53h
(¥ 3-2-13] st} 23E 9 AFY 22 SHE
=SE SZH|g MEA| H| 1
Aqp|E 22 y, = 0.2318h, — 0.8373 (ZZtE 30m) =oiule E—
= o .= SHa ) = =0
zUs8 y, = 0.2406h, — 0.9289 (ZZ+E 35m) Ye €. h, =t =0l
HEE 2 y; = 0.1437h, — 0.1620 (ZZ+= 30m) =iyl e
= = == s h = g LEEO
Z2ul8 y; = 0.1622h, — 0.2374 (HZHE 35n) Y &, h, = mi =0l
[ 3-2-14] 2ol FZIYE-HT H &
A& | 7| =gl mof+=0[< 8.0m 8.0m <ulcf=0l< 10.0m 10.0m <mti=o0| st=H| 8
0m ZX7|ZE | 0.08518 | stdev. 0.90% | 0.08655 | stdev. 0.91% | 0.11731 | stdev. 3.60% | 1.04989
Ztatmbel | 0.09953 | stdev. 1.96% | 0.10464 | stdev. 0.77% | 0.12068 | stdev. 0.26% | 1.05211
35m ZF™7|Z | 0.09360 | stdev. 0.39% | 0.09898 | stdev. 2.17% | 0.14692 | stdev. 2.55% | 1.04697
Ztatubel | 0.10854 | stdev. 1.57% | 0.10736 | stdev. 1.12% | 0.10234 | stdev. 1.04% | 1.05379




[ 3-2-15] 27zt 7] 5ol FAYE-HT nlg

AZHE | 7| x4 7| S40l< 10.0m 10.0m <7[|S#0I< 15.0m 15.0m <7|-S%0l< 20.0m
EF7|% | 0.34639 | stdev. 2.34% | 0.26648 stdev. 2.75% 0.21116 stdev. 2.94%
3om | Zztmbed | 0.35981 | stdev. 4.60% | 0.24901 stdev. 3.96% 0.31662 stdev. 1.52%
ZS5("y) | 0.35645 | stdev. 4.12% | 0.25993 stdev. 3.10% 0.24631 stdev. 5.94%
EZF7|% | 0.37715 | stdev. 6.59% | 0.29484 stdev. 2.96% 0.18009 stdev. 2.40%
35m | Zztmbed | 0.28509 | stdev. 2.08% | 0.19534 stdev. 3.96% 0.16584 stdev. 0.84%
S5("d) | 0.33112 | stdev. 6.67% | 0.26996 stdev. 5.41% 0.17398 stdev. 1.98%
AZHE | 7| X84 | 20.0m <7|S=0[< 25.0m 25.0m <7|S%=0] =02
ZF7|% | 0.18345 | stdev. 2.11% | 0.19850 stdev. 0.87% 1.05465
3om | Zzmbd | 0.31662 | stdev. 1.52% | 0.31662 stdev. 1.52% 1.05212
S5("y) | 0.18345 | stdev. 2.11% | 0.19850 stdev. 0.87% 1.05347
AF7|= | 0.17505 | stdev. 1.49% 0.15298 stdev. 0.75% 1.05418
35m | Zztubel | 0.16785 | stdev. 1.86% | 0.20720 stdev. 1.99% 1.05360
S5("a) | 017197 | stdev. 1.55% | 0.17106 stdev. 2.99% 1.05397
E, Ee, HhE
DCH/mZt £0], 7| X EAl & 2ol
27 Z7LH|S ALK (EL
JEME PS8 H g M4EEYH)
v H—?l%%ﬁ SHMHE Ce] 22
EXE 22 DB — g2 chel 29
= ks =
LM g8 — xﬁi’.;?%t D 1 &8
=
a8z
EEEE | [2.4=F& | ~O xle )
[ L }+ [3.PsCbeam ] AADB—> T 7“& "%‘*l if;t;’dffx
Laee || plaE2o2zE ] = R, o1 X)
e —
== : - BT 4
- HC1D8 LCIDB A | saisiez)
[1. A ch ] 2=z |
L hpbas EEIEE s 25l
| — Heul8 thg

, PSC e-Beamx!, DR At tfsh



g Jrited 4
PSC beamil 107] HSAteel tisl] 2 At&Es S F sz a2 ste] doj =
&1 xFdAE AESe A (& 3-2-16), [ 3-2-17] =)
oAF AT} A st At WY AuiH A& ZH2E 2856%, 27.39% oW, xaH
2= ZF2y 201696, 28.92% % YERstom Ho Ao Aoty Rde A QxS 2.449%,
EEAA 258%% JEhd. 8476 % F44 dndos BeEE gy A e =
< A8 s Yehuy, A RstE A0 AxAHAE e w2y vlaste] Al
SHANANE gE AHE BRAF
[ 3-2-16] AAGA 2d A=E Ald HR
7|2 A4 H481 | 452 | 483 | 454 | 435 | 456 | HZ HE8 | 459 | 310
AZ (m) 30 30 90 210 35 105 210 375 30 35
Z21 (m) 15.9 20.4 22.8 | 20.9 21 21.4 23.6 20.9 25.9 | 24.88
A2tEHm) 30 30 30 30 35 35 35 35 30 35
(7?%/%%) ARl | ®Nm | ®=m | ®=m | Am | AR | Alm | XNm | ®=m | =@
moj=0| (m) 7.89 19.99 | 8.41 8.00 | 10.25 | 8.00 9.02 | 11.51 | 10.99 | 12.03
wzt=o[ (m) - - 9.25 | 29.46 - 12.38 | 20.03 | 24.91 - -
- - _ _ - - _ _ N ESESPIE I ESESPIEIESESPIES
JEYA  |Zame |ZEnie WYYl ENEYIE Yan | gane (g ey | 871 F I E A0S
=20 (m) 6.75 11.4 - - 12.5 9.45 8.8 - - -
(¥ 3-2-17) HE8% 710 22 3 dag) 24 wde] A5Ay
glCle| (ALE o X =1 =t o] xF
A zJ._F-r_I(ol—r“.j;.) EJEF-rI(fao) MACH D
= sizitiaia (eco-point/m?) (eco-point/m)
= o4& T ©
B SR T NEAT | oxg | MEAN | 2x8 | AuFm | oxe
eco—point eco—point % eco—point % eco—point %
HE1 9.62E+01 8.19E+01 -14.86 1.07E+02 11.59 9.84E+01 2.27%
as2 1.49E+02 1.05E+02 -29.27 1.07E+02 -27.75 1.46E+02 -1.62%
HS4 2 60E+02 3.53E+02 35.84 3.22E+02 2416 2.48E+02 —-4.49%
HE3 5.86E+02 7.54E+02 28.76 7.52E+02 28.38 5.68E+02 -3.08%
AH55 1.56E+02 1.26E+02 -19.21 1.25E+02 -19.83 1.62E+02 3.66%
HZ6 3.02E+02 3.86E+02 27.75 3.76E+02 24.40 3.08E+02 1.83%
==7 6.10E+02 8.51E+02 39.62 7.52E+02 23.28 5.97E+02 -2.12%
HE8 1.05E+03 1.35E+03 28.17 1.34E+03 27.79 1.05E+03 0.42%
H459 1.98E+02 1.33E+02 -32.62 1.07E+02 -45.79 1.91E+02 -3.47%
a310 2 12E+02 1.50E+02 -29.48 1.25E+02 -40.93 2.09E+02 -1.46%
HAxHAEZL) 28.56 % 27.39 % 2.44 %
EZEX} 29.16 & 28.92 % 2.58 %




[3 3-2-18] AAIGA 2d AFE& A4 H 2 (PSC BOX)
7|2 HE A3 H3B2 ==
A& (m) 460 655.47 420
Z2l (m) 20.4 14.4 21.2
ZA2tEH(m) 135 105 100
wof=o| (m) 11 9.87 10.9
= 3&{ Al PNPS O}EE PNPS
£ Z10| (m) - 22.5 -
of 2210l (m) - - 1.5
wZt=0| (m) 21.4 16.24 27.9
w2t 7| =4 2y LU= 2y
L2210l (m) - 11
of A zlo| (m) - - -
[3£ 3-2-19] &5 7|dF wdl 2 o] B4 ndlo] Ayl v a(PSC BOX)
ALK 2 =k2] (eco-point/m) MACHH 2= (eco-piont)
HS A 2tA S st LM A B} PN AMEZA 3| PN
eco-point eo-point % eco—point %
Z= 3.80.E+03 2.91.E+03 23.28% 4 29E+03 -12.85 %
HE2 3.23.E+03 4.15.E+03 -28.68% 2.96E+03 8.21 %
Z=3 2.45 E+03 2.66.E+03 -8.77% 2.78E+03 -13.78 %
HaAH A L) 20.25 % 11.61 %
EZ=HZ| 10.30 % 2.98 %
oIPC Girderxl 571 ASAk el gt A4 At&3 S FslFy) vudAste] dojd it ak&
I FFAAE AESY A5E AEE SRS IPC Girderal ] g4 - (/L zt/
71z) Z47+e] SARSFS Faketd o Aol diste] FAHE A& 2.73% ~
1353% = YElston QxS 943%, x+H2} 430% = EAE((% 3-2-21] &%)
[3£ 3-2-20] AAGA 22 HAZE Al# AR IPC Girder)
72 NEN NETP ALE3 Al 4 NETS
A ZF (m) 30m 40m 40m 35m 120m
Z2 (m) 20.9m 20.9m 20.9m 20.9mm 31.6
AZHE (m) 30m 40m 40m 35m 40m
2 oHe AR W /AlT) LS Al Ab At 2w
it =o[ (m) 8.8m 12.0m 10.0m 10.2m 7.5m
wz2t=o[ (m) 2 £ 2 9.3m 20.6m
VA E3=-PN Us U= U= UE =3t
PN 4Rt 2 ARt 2 ARt 2 ARt 2 ARt 2
[3Z 3-2-21]1 AAGA 29 AZ=4A3(IPC Girder)
T2 F=8at Al gk PN, LA 7t
INER 9.04E+01 1.05E+02 -13.74% -13.74%
Al 2 1.50E+02 1.60E+02 -6.37% -6.37%
A3 1.42E+02 1.46E+02 -2.73% -2.73%
N 1.16E+02 1.34E+02 -13.53% -13.53%
ARE5 4 51E+02 5.07E+02 -11.05% -11.05%
A A 9.48%
EFEHAL 4.30%




FABRIGA SH T FrpEd
b wARE YA $ARE Gried AL
o HARY G Aol T (Life Cycle)5et 44T B E Fa5a BFdEe] FAHES 7
P2 AYSY, 24, AW, B - 239 2 AW A49e wEHown Adstt Aow
R, AR AT Eok WA b fARFIH BAFAFE dAZa7] Slste] 7}
F ATEA ¥ FARF S B AR 2SI, PSC Beamw FlH FE ALEHE

ER(EZH), n3PSC, Z1), E'E(NATM) 22| 24 7|ZH304, 504, 100E 5)

272t
— ]x[ _— ]x[ sag ]x| z¢a¢] £ aanse

[z¢ =B ]x oo

SRR

oR

HDB:
si Al M E0| F8 fX|E4 3E DB

[29 3-2-13] +AE T8 458t 2 7he

G AzAs £ L Fe fARS FEE 8498 54 84

oPSC Beamil®] #8 FARFETWE AAskel T Aol sl ALal(777) BAF. F7
B NS ARSI T AHWMSE gelsta, Fo RS FHE A9 2 87

75t% DBE 759

[ 3-2-22] %8 FARG FHE Abeia

=4 | Al 2N A
AYZ (0.3, 0.5, 1.0, 2.0,3.0, 5.0m)
FZHp|E AUES #zlol (t=100, 120, 150mm) 36
7N, &4
i . NEW F/J #50, (b=33cm t=15cm)
A Z0| 3 &= mAH S :
HolgEA nHs NEW F/J #80, (b=38cm t=15cm) 2
HALS OlAmE Ciy 7| HMAO{M (g) (50]5F, 5~10, 10~15, 15~20, 20~40) 10
F2+, Ofzk
0 XY A& T(Z &5 )=3cm 1
(Guss(mastic) Asphalt) T(Z X5 ) =4cm 1
A 50
AELMEL PSC Beam 5
MASZ= (1000KN, 2000KN, 3000KN, 4000KN)
ZEE] SAIQA 2 (1000KN, 2000KN, 3000KN, 4000KN)
EHA R A ZFE olatolsl 3 17
(1000KN, 1500KN, 2000KN , 2500KN , 3000KN , 3500KN , 4000KN , 4500KN,,
5000KN)
A 22




[ 3-2-23] frARFEHE A Fatd L2

S|
71=slgt
i PNES - HoA x| REEZ | gstst elZt 17
=4y oz ot5} 25} i | MelEMA =N
eco—point eco—point | eco-point | eco-point | eco—point eco-point | eco—-point
HASOIMA 27|
(ors A 4.28E-04 1.456-05 | 2.48E-04 | 2.47E-06 | 1.66E-05 1.276-04 | 1.41E-03
E—-—="
W Ry A
( t=30m) 8.80E-04 6.47E-06 | 1.40E-04 | 1.11E-05 | 2.72E-05 5.34E-05 | 1.41E-03
WA = A
(t=dcm) 1.09E-03 8.13E-06 | 1.76E-04 | 1.37E-05 | 3.39E-05 6.72E-05 | 1.76E-03
QEUMEZ
(PSCH1=30m) 1.95E-02 6.21E-04 | 3.14E-02 | 1.10E-04 | 2.13E-03 7.91E-04 | 5.75E-02
uEZUMEZ
(PSCH1=35m) 2.23E-02 7.21E-04 | 3.64E-02 | 1.156-04 | 2.46E-03 9.17E-04 | 6.64E-02
MAS | (1000KN) |6.02E-03 6.83E-07 | 8.76E-05 | 1.85E-08 | 1.73E-06 3.78E-07 | 6.12E-03
=% | (2000KN) |6.45E-03 7.31E-07 | 9.38E-05| 1.98E-08 | 1.85E-06 4 .04E-07| 6.55E-03
ZAIZE|l o|AlOlS
(‘:1 E)_(;O}iN “207’)&,“)} 5.38E-03 6.11E-07 | 7.83E-05 | 1.66E-08 | 1.55E-06 3.37E-07 | 5.46E-03
oy = (1000KN) | 8.55E-03 7.77E-06 | 4.03E-04 | 2.04E-06 | 1.12E-04 3.13E-05 | 9.14E-03
2 FE
SAI2lE (2000kN) | 8.69E-03 7.78E-06 | 4.05E-04 | 2.04E-06 | 1.12E-04 3.13F-05 | 9.29E-03
ﬁ% (1350KN) | 1.81E-02 2.35E-04 | 1.25E-02 | 9.02E-05 | 4.21E-03 1.52E-03 | 3.73E-02
P
@A | (1750KN) | 2.02E-02 2.71E-04 | 1.33E-02 | 1.06E-04 | 4.50E-03 1.80E-03 | 4.09E-02
Al =
a: (#50) | 9.94E-03 2.26E-04 | 1.35E-02 | 3.18E-05 | 2.31E-03 1.02E-03 | 2.75E-02
X
EQ (#80) 1.34E-02 3.14E-04 | 1.85E-02 | 3.60E-05 | 2.95E-03 1.13E-03 | 3.70E-02
o AR 7] I A A
3-2-24] FARSFETRE 7 EAR
=4 === BHeg HeZFEo|(4)
5 A%, =2l
THEERES HAE ok2 M AH( t=3cm) <$%ﬁ$%a> 9.2% 6
_ _ t=3cm oAz, EZH 0
WHE Y Z A S Py (Ao ) 100% 10
30m oAZr ZAZFEH "
EUMEZ PSCH % e 100% 30
MAS =% (1000KN)
MAS =% (2000KN)
HEE olakelst
(1000KN)
AdsH %%é%a%ﬂa 1 ZAZ7bE
Q o ?DI_O 0
WEFEE WA HEE EAOIAF =g 100% 23
(1000KN)
HFE SA|QlA
(2000KN)
_ 1350KN
T1E2EHFXl A
we=s = 1750KN
AZ=0|2EH| A E o] S Xt NEW F/J #(50) e _
— Y EéF :_.‘;|—|':l /\E-‘ 704 %
oA =0| | NEW F/J #(80) , A 100% 22




APl (A e58A PAF 2L, 20179 fFARSs Td o
AR E2AL 2016)s FEet] FRAARTEHE AAsta, A4d FHe] EBS 4
Hads gdsted eHE A4 DBE 7=etsler, a&E2 A9/ LCC DB 714 %
28 A8 AP (T2 TAL 2014H)E Fx !

(@]
El
N oft
>,
A
by e
:10
Y
%
-
of
>,
it

[% 3-2-25] #4185 99 49 DBUIZ)

Y ALy 4 o = LCl DB
HA F Q27| a7 1.816 L a7
(22 HMA ofA = 0.072 ton ofA =
a5 4.303 L a4
TZIETIA A= 2.423 KG TZIETIA
oy AAAHAINEEE) 0.009 m’ =k
WHEAY A Rpod Rp 2t #57  25-5mm (A|LHEEHE) 0.022 m et
(t=3cm) ME ME(AMUWEET) 0.010 M3 el
AP(GUSS) 5.501 KG ofA =
TLA 1.629 KG OfAZE
HEH (Z2lo|H) Multi Coat-B 0.300 L -
a7 5.346 L a7
TZHEIIA ok 2.975 KG TZETIA
Zel RAAHAILNEELE) 0.013 m’ =T
Rl T RF PN PNy #57  25-5mm (AL E=HT) 0.029 m’ T EERY
(t=4cm) ME ME(AYZET) 0.014 M3 2
AP(GUSS) 7.335 KG ofA =
TLA 2.173 KG OfAZE
Y& (Z2lo|H) Multi Coat-B 0.300 L -
HEAHM #20 0.9M/M 200.4M/KG 0.020 KG MY
PCEM(25) 15.2mm 1.105KG/KM 0.34 ton MY
LM Al =2 66mm 61.800 M Egold =22
a7 1.244 L A7
ol b ziM B 2k ouajgz_ 16x200mm  (5/8"x8") 4.200 EA MY
(PSC2=30m) ,P\VCJiO'i 100mm x 4m 4.000 M PVC VG1-100
(=838
Of| ZA| FREP- T ZHH| KH - 300 0.071 KG of| ZA| T &
AERMEZR
(2128 21 ) 7mm 4.000 SET -
odobM(ZHEX|N) 150%25,GHl =44 0.030 EA -
HEHM #20 0.9M/M 200.4M/KG 0.023 KG MY
PCEM (25 15.2mm  1.105KG/KM 0.398 ton MY
LM S A =2 66mm 72.100 M E8oldFUE
a7 1.452 L a7
o2z B2t canw(_%a@:m 150%25,G74 =44 0.030 EA MY
(PSCl=35m) éﬁ%l@ 100mm x 4m 4.000 M PVC VG1-100
Ol ZA| FREP- & ZHH| KH - 300 0.071 KG of| ZA| T & x|
AEFER
(71 &) 7mm 4.667 SET -
HFHEE 16x200mm  (5/8"x8") 4.200 EA -
MAS 3 (1000KN) a5 29.718 L a5
MAS 3 & (2000KN) a7 31.804 L a7




[} 3-2-20] A X7 FHE 249 DB
Al a4 T2 = LCl DB
a7 26.550 L a7
Plate 12<T< 20 0.006 ton =
EHES (AL ZE) 3.2mm  KSE4301 0.177 KG MY
A 60.480 ) e~
ofM| & 2 98% (2™ =2) 1kg=853 1 0.026 KG OFM| &l &l
a5 39.804 L a5
Plate 12<T< 20 0.006 ton =
EHE(148) 3.2mm  KSE4301 0.177 KG MY
A 60.480 I
ofM| & 2 98% (X 2) 1kg=853 1 0.026 KG
a7 40.524 L
EbM 2| 1350KN 1.000 EA EFA HFEI-1350
a5 12.623 L
Al ®HE 74.324 KG
EbA gk 1750KN 1.000 EA
a7 8.332 L
Al HE 51.918 KG
o|lgE D16M/M  1.560KG/M SD30A,30B | 10.450 KG
Z2E5M #20 0.9mm 0.052 kg
2l Kb AH(A|LY E&HE) 0.039 m
Apod x|zt #57 25-5mm (AL EEFT) 0.070 m
ZaAAHE 3A|ZHol| A8 E 39,600 K6
e 200kg/cr O| A '
of| ZA| & =H]| CW-205 (AlITF2I2IESSHE™EA) | 0.768 kg
of| ZA| 5] A{ &Y g (BAIER) 0.192 KG
e 41.536 I
e 43 100x 900x1800mm
AR ZE(HE (HIZ 0.015) 2.000 oi
EHE (L E) 3.2mm  KSE4301 0.624 KG
? YR 0.224 L
2z 7 0.315 L
A S 1.464 KWH
New Finger Joint NO.50 1.000 M
gelol= 320 ~400mm 0.005 7H
ojgE 2 D16M/M  1.560KG/M SD30A,30B | 10.970 KG
ZEM #20 0.9mm 0.055 kg
Zey REAAH (AN & E) 0.044 m
Apod X2 #57 25-5mm (A|LHEEFT) 0.081 m
ZHAAHE SAlzlo| A8z 45.600 KG
e 200kg/ o Of A i
of| ZA|F =K CW-205 (AlTZ32IESSH™EA) | 0.848 kg
of| ZA| 5] A &Y g (dEAER) 0.212 KG
= 41.696 I
= 4% 100x 900x1800mm
AR ZE(HE (8= 0.015) 2.200 ol
EHS(148) 3.2mm  KSE4301 0.624 KG
3 o 7 0.224 L
4 7 0.355 L
M2 1.464 KWH
New Finger Joint NO.80 1.000 M
=glol= 320 ~400mm 0.005 74




oXMAH FAHST FHE RS AA 7| GANAY 7HEABETES o] g3t AAH TS
St o, 4, A S 22 VRARE JHUSFE dto] WeEEFS AHgata L
DB} At R4yl SR8 sidsle A S AEsted DBE
st ey, Rygwd By g BaTr|E ayste 247|3 sotel] A ks A e
A A o] AR HS FAHele RS 53 (19 3-2-14] #=x)
; ! « QX|T2| G SHSEIR AHS IS BAY|ZH Y
m 24717 24 [~ . o) 30w, 504, 10088
.
; 2 DA AL E HA HE
mi == & e [ .Pscaz 23z, HY E272 S
&
| L AEB NS Fe H42Y 4y
m S8 Bl o f « FAbZ GINQT| AZ0|SEAL QR Z MY, Ehdwa K 5
i —— % | RSB AR 93 U W 7|SEAE 2 Yaus
m 2raue unus ] . EEEQ FAEN LT ﬂ#éra(gét.jrgmé%. z’s-':r»nT)
Step 5 H4522 My >« BT YE X9 DBE B8 E42 ALY
H4THE SALSY Y (13]) > - X2 DBY} LCI DB @iA5}0] 18] S35l AvY
4
; & = AN c WA BA47|7 SO RMSLE = SAESS MY
R e A RN BEE BT o He
(19 3-2-14] FA&e|GA sH7F 55t Ak A=}
gt Jrted 45
oA R FHE HIFAH A ts] AR HS ESty FA T TEA B A RE
I B EAS AANE, E Ao A Aoty RALe HEFHER - 1276% ~ 872%= UHEh
wom AFAANE AR H FHAYE HAF
[ 3-2-26] FA#EdA mde] [543
o= 7t==lgk (B2 :ecopoint) = oxle
[z | CeT TeeT 2dksl | m3| MslEdM SA EM | (eco-point)
AB1 | Al=0|Sxkx| |6.02E-01 | 2.61E-02 | 1.32E-027.32E-01 | 1.40E-03 | 9.69E-02 | 9.49E-04 | 2.04E-02| 1.49E+00 g 7
EIETH g 5.87E-01|2.79E-02 | 1.35E-02 | 8.03E-01 | 1.76E-03 | 1.33E-01[1.73E-03 | 5.58E-02| 1.62E+00 | = "°"
e poixjmss | 210E-01[3.86E-02]5 05E-02|8.48E-01|8.63E-03|5.756-02 | 1.95E+00| 4. 44E-01 3.60E+00 | o .,
[EIETH =S 10 03E+00 | 2.33E-02 | 1.51E-02 | 3.26E-01 | 2.54FE-02 | 6.28E-02 [ 6.62E-01 | 1.25E-01 | 3.27E+00 | "
= . |2.71E+00 | 6.72E-02 | 2.75E-02 | 1.24E+00 | 1.03E-02 | 4.43E-01 | 9.58E-03 | 1.67E-01 | 4.68E+00
EbAY HRE] T | -5 44%
EIETH 2.55E+00 | 5.70E-02 | 2.30E-02 | 1.22E+00 | 8.76E-03 | 4.10E-01|9.26E-03 | 1.48E-01| 4.43E+00
HE41 Mo & |2.56E-01[4.71E-02|6.17E-02]1.04E+00 | 1.06E-02|7.02E-02|2.38E+00 | 5.43E-01| 4.40E+00 | , _ .,
EEZF | SA7] [1.17E+00 | 3.07E-02]3.96E-02 | 6.78E-01 | 6.75E-03 | 4.52E-02 | 1.52E+00 | 3.48E-01] 3.84E+00 S
HB4-2 Epajutz ) | 8-2%E-01[2.456-02]9. 91E-03 | 5. 18E-01 |3.67E-03 | 1.70E-01|3.41E-03|6.21E-02| 1.65E+00 | - oo
REZE | 57 9.40F-01 | 2.33E-02 | 9.42F-03]5.02E-01 | 3.61F-03 | 1.68F-01 | 3.03E-03 | 6.09F-02] 1.71E+00 | =~ "
HE4-3 | Al=o0|==kx| |3.82E-01|1.65E-02 | 8.23E-03 | 4.55E-01 | 9.58E-04 | 6.17E-02 | 6.51E-04 | 1.39E-02 | 9.39E-01 8 319
melgt s 3.67E-01|1.75E-02 | 8.36E-03 | 4.99E-01 | 1.17E-03 | 8.53F-02|1.17E-03 | 3.756-02| 1.02F+00 | ~ 7"
35 ojEiztaqzt | 2- 7401 |4.01E-02[8.71E-03 | 4.456-01 | 1.62E-03|3.02E-02[ 1.85E-03 | 1.12E-02] 8.1%E-01 | . .,
2EZE | T TS [2.92E-01(4.29E-02 | 9.31E-03 | 4.70E-01 | 1.65E-03 | 3.20E-02 | 1.93E-03 [ 1.19E-02| 8.62E-01 | ~~ "
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4,50E+02

4.00E+02

3.50E+02

3.00E+02

2.50E+02

2.00E+02

Eco-Pont

1.50E+02

1.00E+02

5.00E+01

0.00E+00

(13 3-3-4] 8744 87

W RIpe A
ltrrrio =

B

» L 4 &
g 9 &4 o g
S 2 5 4 g
2 = 85 3 ¢
oA E
) 3
=
A
4
VIHT] Hatgt &

E Hoiriifo «

LCI DB H[ & +5
TOTAL 100.00%
Sm 31.11% | 31.11%
2o| 2 27.53% 58.64% |
=8 S | 16.16% | 74.80% | o
e 7.26% 82.06% S e
Ha 4.42% 86.49% ey
A 4.28% | 90.77% oot
82 2.45% 93.22% e
[y 2.23% 95.45% = 2H eI AT
AlBE 2.02% | 97.47% o
AEolaAZ | 0.48% 97.95%
7| Ef 2.05% 100.00%

o3 FatE Ao &8 F v VHEARE AL RS EFT AAd A4S A
b AFHA, A% 2 Azl A FE R #AAE Mg Ay, AAAST R
0.8669, 0.6945, 0.6466°0.% A#Ado] = Fo =z Yeld. A3 25 ugs gadexe}
WPE AG, AA R e Fado] e ASE YE
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[3% 3-3-6] 43 HEFTFTS] =% DB
E & £t =
43. XAy
43.b. 0|2 m3/A & 7.566
43.c. & ton/4 & 1.395
43.d. ZHE ton/™ ™ 0.342
07.HF&
07.a. AFZ me /4 = 12.979
09. SH}2|
09.b. 4t S| =/ m /A& 17.884
09.c. HlA =ML =/ m /% 4.044
10. AZ7t2=x8
10.a. 8iZt2 o =&
10.a.3. =& ton/¢1 & H2/1.03
11, 232|E EtA
11.a. 232|E EMA m3/91 &t o] 2/1.01
14, 2w
14.a. 21 M=t ton/ X A ZFEX(-0.000531+0.368631)x Z2
14.b. 2 24t ton/H™ A
14.b. 2 7t ton/H A
14d. 2w T2
14.d1. Zuw FEx =7 m2/M = 2.091
14.d.2. Zu B =X aE m2/H = 1.939
14.d.3. Zu WEZX =7 m2/H 3.170
14.d.4. Zw AZETZE ZE m2/M = 0.714
14.d.5. Zu AR ZSETH, & m2/MH 0.201
14.d.6. ZuHEEETE, & m2/H X 0.136
14.d.7. QEZ X T3 2 m2/H X 0.589
17 . EHHE
17.b. £l &M me /94 & Z2-0.9(85H)-1.0(E&H)
17.a. o3 myAM m /¢4 = Z-0.9(25H)-1.0(FE0H)
18. 1m0 & &
18.b. WHEZE w Z2-0.9(85H)-1.0(Z&H)
[ 3-3-7] AFF(Fx A=) 299 DB
dEx=Z 32 A2l DB
=594 44 | et POV 4 Ere| =2 LCI DB
dse 16M/M 1.580KG/M SS41 0.007954 HZ
2 Z(SD30A) D=16m/m-32m/m 0.0004845 HZ
=R 100x100x10M/M 14.90KG/M 0.000009 sz
x EHS(L8) 3.2mm KSE4301 28 MY
148 2 X ton NES 99% 60002(Z|H) 404 25 A
ZZEIIA AUutE 10 LPG
] 0.1003117 HZ
STUD D22%150 20.0216226 MY
14.b. 21 24t ton a7 X 72H0.1%) 5.6324888 a5
A Z(SD30A) D=16m/m—-32m/m 0.0001048 HZ
2EEM #8 4.0M/M 10.1M/KG 0.1309477 MY
14 b, 2tD 7IA on IHHEE M22x80mm (HE etMs) | 31.1737147 M
H|AH = 360mm =¥H& LU=3-6cm 0.0818423 DB X
ObX dbmt 300x3000= 2F=18kg(PSPLi&) | 0.0130948 DB X
27 X 72H0.1%) 31.9218645 27




o 10749 g A s A 242 AR L wmEAete] AP E A&7}
EEAAES A0 25F
[ 3-3-8] AAGA 2d A& At 5
HE1 | &322 | 33 | #3534 | ASB5 | #E6 | AS7 | #B8 | HB9 | HE
et F4w (AMZ|Cu| ofMw | RF2w | B=xu | 2FW | EEW | AS2W | E4tw | OiEow
A (m) 90.0 320.0 | 332.5 | 380.0 | 500.0 80.0 170.0 50
Z2 (m) 20.9 20.9 20.9 20.9 20.9 20.9 20.9 21.14 21.0 20.9
Z| A 2HEH(m) 60 45 55 47.5 50 70 40 45 50
mef =o| (m) | 7.800 | 10.905 | 11.31 | 8.403 | 8.712 | 8.540 | 8.888 | 6.908 | 11.00 | 12.339
Wzt =of (m) | 7.000 | 10.335 | 11.040 | 9.995 | 8.903 | 10.042 | 8.368 | 20.051 -
7= g4 (o | Zend |2 2| A X | AR | eI | YT R 2R U 2 |2
Z|= Zlo| (m) | 10.475 | 10.000 | 11.541 - - 6.500 | 9.000 | 18.750 | 9.000
[¥ 3-3-9] E55F 7]uh 2ol 2 Awg] 24 mdo] A3 vw
AA| 2Ache HACA =™
HS AL 2 75t AXZE T} S AMHA T} XIS
eco—point eco—point % eco—point %
S 1 6.189E+02 6. 356E+02 2.70% 6.546E+02 5.77%
HE 2 4.311E+02 3.524E+02 -18.26% 4.329E+02 0.42%
43 3 1.340E+03 1.204E+03 -10.15% 1.341E+03 0.07%
43 4 1.235E+03 4.231E+02 -65.74% 1.248E+03 1.05%
H3 5 1.431E+03 6. 268E+02 -56.20% 1.417E+03 -0.98%
ZE 6 2.009E+03 1.864E+03 -7.22% 1.921E+03 -4.38%
HE 7 3.389E+02 2.004E+02 -40.87% 3.789E+02 11.80%
#E 8 6.939E+02 4.338E+02 -37.48% 7.458E+02 7.48%
HE 9 2.665E+02 1.219E+02 -54.26% 2.619E+02 -1.73%
AZ 10 2.646E+02 3.593E+02 35.79% 2.593E+02 -2.00%
o AN EHgl) 25.17% 1.75%
EEHAL 29.90% 4.76%




I H7tEd

°

4 ST

—_
o
oF © N
1L oy )
N W c3 3 T
o B E o o o
wo_ 5 ° TR e
K3 K o == oy ~
o s =7 o
% T o il 4
5 K a < w
- S 7| o 5 T
o op o o W i T
T o iR i Fa %
22 o H o = H 0 e i
B o Njo N o K 10 Mo B
AR o B o U RO T 70
X . 0 —_ ﬂa Lol —_ TR ~
do X° o = o =o _ o1l o A do
5 & oo < by a < o A
o o 7R oF 5 OF S zr M O
al Bo o) o ~o TH —_ = °
w il W 4 S Il = P N o
= N . 9P o © 2 D W
o B ﬂ? 1 3 W i o= < 4T
- b " _ 4 0} = 7 o X
o 20 o Nd ) M_m B wm ol a uﬂ o Ul Qo = X
£ 40 o - w0 o] W < g T o (k- < 2
oo X C) = 0 3 e o HE
1@ ol = P ) =U — ﬂw g3 w T s
g ® o m o— o M o 7 X T =
~ N
P A g O o}y o TN X e i oF R
7q.ﬂﬂ% - < 2 . %me%ﬂn,%é
TETaz 20 <] d iomiamm
n = © W Mo = o7
Hﬁ ooy W Mﬁ N o wh o oF A+ i & eﬂ
= moA- 2 Nd il 5~ A X — e H & el I
<o ¥ X5 < W g <« @ T £ % o 2
m X do B w7 o T3 w 2T = ™ o 7o W - N
S T = T 0 LN A 7 7 Q
e % G o 5 o . o o . W =
5 XK ol B
o o o zw wﬂoﬂr1ﬂ x o » T o
e Lk iy Jw, WA = o T o
o XX N Wu X T W ~ Kfo ~n G oo
oE B m o dh on Ho ED ST/ o H_.._ané UGS mQ o 5%
o ER N A Ho ) %o NEAT o oF 2 %
o 0 2o 4 T 5 ok H o oo . ey
o I in ” ZL IO Pl
T N i
~N 8 &Ko MM EO HT_
s E® i
o Hou
o o N

- 89 —



Herei WRE 2er¥i WRE
8 |- [ Uy oy En wyUs =k &4 Hayn
= WE2mmaiE 2006mi201EA  |SPES o H0ImmnEy 186mi19ea SmEa
[T 11=2EA EEr [T 1imi/SEA ELr
Rl ST 3e/1EA pEsa aae B m N
RS =y Q03n/1ER, BYMNE Y NEY W0 my D05 EA HHRRE B RER
[ 1nf/14EA HHUrAHE 3 QD ChwE D06 EEA HirmE 2 HCh
34 JOEA Tady Tt k-rlall] 2324 Iaie
!l:qﬁ e A~ (mag B 2EA a2ty L E ey ry D54 /EEA H}
=7 FENT BY 1EA Hasy AH EEE BY 2EA HaTt
ey =y QISAEEA B Y SR o ] D32 14EA HYXE H AR
= WImma s 4 Tmaaks afEs SEEu GOl LEA g2 B BEY
= WO Imma 0 3my 4 Dgme = Wil 2mmais 101m/14E8 Shsan
[Py | 15’1164 EEr o g [uE 88 0 B4ar'2EA EiEn
| € |wd D 4 6 AER EI-E) oL Y 0 &8 L ER =L
FErs 3 GATnfrIEA 3 08 sl ox 17 34 HETE o 26.75m'/SEA FIEUNEG ST
:; [E Y ) 037m(3TER ) A Imm iy 77.3m/BIEA LT
[y 16.25m/3EA [T e 28 | B-C S W0 Immda Im/1EA FUMS
FROImma 439my33EA BENs H=k BosT3EA O )
2z | e-c e 05m ISR afEs E W0 ImmaE 22mVBEA T3
j =t Qp8mIEA DRERNE) L | 1m'IEA Efae
She Q0imIEs SeBma amey A-B |Z==F aoimEs I i )
T Immd =) Q8my1EA Sl REgE Jhe 8.5 1m' iR O ks
W3, Tpe O2w'MEA Sifes pEa =y BO51EA [TEEFEE
2FuE Al G2 F e IEA Colnm Sy Ty Br/dEA
pran my Q42ntIER SEYXNE H AER e ¢ |REREE 10my1EA Hadgun 25
FEE 9EA HEEIME % HED = CIEE BE Q45 IEA o, a2
=8 Qe 17midEA ST S REIMMAA  |23misiEa
LR B 114m71EA iz =1 375mIEA e
URNE C agses Q35mIEA i UHED 5805011EA [Raedw
oIgT o EmiaEs Sl e 26 P e=zuzw s [Reow
BETE Ploas03mmaja 205my4TEA EeE O 1.15mYAEs O
BHEN 16T = 1354 Nadg Ny € (Aadyy 1EA Hol 24
Han 29 TRUZEA X &EHy 20 2mmSsH 258m/32EA Xaay
FLLES D |[Ban @429 SOM/1EA BT 2 WO IO 254/ 20EA
b LN ezt JEp g ko sad o gy | BSm/IEA
e O2elfIEA ErPe =) R S
ReME| € |[REHSE TARY 1EA Wed 28 paED L3mrIEA =gt L.
= RImmayEy 18ImiITEA Laog Wk 15amyTEA 08 i
218 FROImmAL L2=r~.'.!£# T e
e FHEUS C BUyZRmiEesE sy 152w/ 2E8 ErDum aiurd)
Ol Yy S WmImmOI s 53811064 aay [ |
e 392mIREA EOEG
Ay By HE 2m'/IEA Rea
(29 3-3-13] sk H4-H7) ATk oA
SHEYE SHTE HE
= =HUE =d=T Haa
s HIEHCIE 24 0.03m*/1EA HIEHRE| 3 FEEH
aerL L5 4 1m/14EA ErEEE 2 HMEE
AHH 95 4 0.15m*/6EA HISHEE| Sl TSR
S EEEH £ 0.42m*/3EA EREMEE 3 AMEE
- EE=4 9EA HHEHE| O HEE




=
7
o
o
o
5’
—~ < <
o o o
< o o
2 Z g g
> ) SE]
° S =
= =119 o8 S H H o H
o| E Ol O|w ARG < L R i i il
- m 0|0 |~ = = = [[¢] H 1o 1o 1o
b b K _ _ _ _
s|T| |22 el e S S ok | Kio | oK | Klo | K | Ko | Tk
by o| O o —
MR85 |Sl R TI_I2& & [k | |3 | H | 3K |
S| laBIB|TIX o282 = IO |y | KO |y | KO |y [ KEO
gl- g PLLsPEITI&EE S S ¢
- 2lals S x| - . .
= NEIENE PSSR B RTRANT
g o o P e P L - i A “ <0 | K0 | 20 |R0|<0|R0| 20
OI— NIRRT | H <. Z = M| = [H = |H =
o i R S O e el B B L S KO | == | RO | == |KO| = | RO
o | ™ (g g v = IV = [ = = =
|_m_u ._n.u_._._._ == - - N., b H__l g by g
=m| |2|E|s 2 | B CIECENE
Hr = M0 S Kl K Kl |
7| ﬂ_l 2] A
B E =02
<r S
Rl B
=
X
o
o
o
Bl KO0 %0
_ |0 _ | WH LH
\...|l/ KO | ul K0 il <r
< < H @ U 20
o O = o Ho| 8
mH_ el S |= <E o
mo ul = |
) s IF %0
m = | ¢ H
N _
Ml 2] 3
= 5
N

Gl

—

ut

o

ﬁo

—_
file)

o

TEEFARS] FA R

1

)
p A

s}

=

Al 7}o]

A
=

A B =g AL

o] EBS AA A=

—
file)

Mo

TR

N

il

o
_
gl
s
Mo

—_
o

iz
o

EUPNEY

AA LCC DB WA

Ho

tof

z

=
=

AR AT Al

i
—~
file)

Jjo
_

olo

~X

atoq

S

22 LCI DB ¢4

—_
o

Mo

TR

N

o
T

)
file)
A
X
el

o

—
o

B

Ton

W
4

R

+

oV

ofp

i



—=
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MAS = (50m O|35})
MAS =& (2000KN)
AFE Qlatelst
(1000KN)
F4 T O|AlO| S
oAb EH I:‘rr(E‘l |_|o)|_| 5t I
_ i = 2000KN Az AHZHE
WEFEFX] X — T ’ 9
ZFebAl WA HEe] EA|A =l 100% 23
(1000KN)
AFE Al
(2000KN)
i ] 3500kN
2FERRl A x|
e== = 4500kN
NENES _ NEW F/J #(50) =
- B AMZF0|SEA| =z M4 100% 22
e =S NEW F/J #(80) T = ’
NOXZHAH & el SEMNEE 5% 5
T & MRy =& 50% 30
FHHEES TEMEY 5% 5
u{ — X} MO — X} 0,
= < I HH = X} _‘?_E_XH—I':—EJ- - e 5% 5
urn — =
Prosta =& NEREES 50% 30
= PAES=IEN SEEMEE 5% 5
T E Mod R = & 50% 30
g} Hrirdoel HZ
oA K FHE HITALH o sl 74 FetdS A=t Xy 2o 3 F gy v
WA S AAStY] A #AEGA FESE A Rd s HS3)
[ 3-3-12] FAFe|dA 2de] HS543
2= } J=sRk (':._F-?—I:ego—point) — _ L :;E‘— , oxls
e ) EXS K55 o I ZEL=ks]
| FTEE TR e | meest | ST | SES ) EER L CERL ) EEEEE )
I, 2kt | AMSIESAMA =M =M (eco—point)
ZE MRt 1.35E+00 | 3.04E-02 | 9.69E-03 | 6.26E-01 | 2.58E-02 | 7.96E-02 | 5.07E-02 | 3.84E-01 2.56E+00 203
Relgk - 1.26E+00 | 2.83E02 | 9.02E-03 | 5.82E-01 | 2.40E-02 | 7.41E02 | 4.72E-02 | 3.57E-01 2.38E+H00
432 YSEE=NT| 1.19E-01 | 5.69503 | 2.71E-03 | 1.62E-01 | 3.82E-04 | 2.77E02 | 3.795-04 | 1.22E-02 | 3.30E-01 39
- -3.94
Lrl=FA¢ | 1.076-01 | 2.71E03 | 3.50E-03 | 6.00E-02 | 5.95E-04 | 4.00E-03 | 1.35E-01 | 3.07E-02 | 3.43E-01
Z= Al=0|2Ek| 24301 | 1.16E-02 | 5.51E-03 | 3.20E-01 | 7.76E-04 | 5.64E-02 | 7.71E-04 | 2.49-02 | 6.71E-01 1341
- -13.4
L=y | 2.37E-01 | 6.02E-03 | 7.77E-03 | 1.33E-01 | 1.32E-03 | 8.87E-03 | 2.99E-01 | 6.81E-02 | 7.61E-01
Z=i= Al=o|2Ekx| 1.21E-01 | 5.78603 | 2.76E-03 | 1.65E-01 | 3.88E-04 | 2.82E-02 | 3.86E-04 | 1.24E-02 | 3.36E-01
- -13.39
=, A 1.19E-01 | 3.01E-03 | 3.89E-03 | 6.65E02 | 6.60E-04 | 4.44E-03 | 1.50E-01 | 3.41E-02 | 3.81E-01
HAE4-2 HAS o 1.76E-02 | 4.60E-04 | 5.95E-04 | 1.02E-02 | 1.01E-04 | 6.82E04 | 2.29-02 | 5.21E-03 | 5.79E-02 1779
o 7.7
L= A7| 1.48602 | 3.76E-04 | 4.86E-04 | 8.31E-03 | 8.27E-05 | 5.54E-04 | 1.87E-02 | 4.26E-03 | 4.76E-02
435 YSEE=SNT| 119601 | 3.01E03 | 3.89E-03 | 6.65E02 | 6.62E04 | 4.43E03 | 1.4901 | 3.41E-02 | 3.80E-01 013
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ob7ll HEAkdlel i 3RS AAGY e wWH VE9A W AAGA FHEATE 8]
sk Ave= S 2
[3% 3-4-15] HYE HSAMd Z¥n|u(Fee] 49, 718/84AdA4 F=H42d)
Slche] A HHH 71E chA —".‘—fc‘!E% MACHHA FHZH
c ALH| 2t (A7 8kE=E) (EZE=T 7|4
ase ;
(eco-point) 3% A8 Z8Y 28 =Y 28
(eco-point) (%) (eco—point) (%) (eco—point) (%)
1 1736.4 2399.0 -38.2% 2170.3 -25.0% 1736.1 0.0%
2 934 981.984 -5.1% 991.9 -6.2% 886.5 5.1%
3 831 966.72 -16.3% 946 .1 -13.9% 815.4 1.9%
4 970.2 1116.816 -15.1% 1057.5 -9.0% 992.4 -2.3%
5 403.5 499 .896 -23.9% 457 .5 -13.4% 426 .8 -5.8%
o dUxs 19.7% 13.5% 3.0%
LAHH 2| -38.2% ~ -5.1% -25.0% ~ -6.2% -5.8% ~ 5.1%
odete A WHEAIZSxAFY ecopoint)> Hir AU AE 197% oW, LAWHLE
-382 ~ 51%=Z YEetEtow A 7HEEE HES o83 g FARDL Har 4
Yo x&0o] 135%°|H, A= -25.0% ~ -62%= YEld. i+ 7§ AAGA F
Arde Fi dojea&o] 3.0%01H, LA e= -58% ~ 51%=E e
oA 4 A ity oz S8 7[Ee ke WA v, 2 AFolA AAIF AL
A7IEE 7N 718 aA AR 3RS RSy e 7N AAEA FHR
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LA LCI DB B gk H EHA

AR Atz Kg 2,000
=32 EZ =M (AE Z=H) iR Kg 1

AlHIE = Kg 40
b 2%

[ 3-4-21] ASAHE =1
NE A= YUY R EZEER AE (m) EEZE
Case 1 3 OfAEE 1890 5
Case 2 2 OfATZE 1157 5
Case 3 2 Z3EE 575 10
Case 4 2 232 E 560 10
Case 5 2 OfALZE 748 5
[ 3-4-22] FAFe|dA =2d g Fel Ag A}
; X2 ek ZE AlF| SASZSH
Case X2 . .
ZHMZt (eco—point) (eco—point)
Case 1 -0.87% 0.34700 0.34400
Case 2 24.26% 0.00377 0.00498
Case 3 -1.47% 0.00063 0.00062
Case 4 14.29% 0.00060 0.00070
Case 5 18.66% 0.00081 0.00100
Hoa HUlXts 11.91%
QLAH 2 -0.87% ~ 24.26%

o5/ Edel Al fAus A BFRS B FH@

A7}, Hi Ao xgo] 1191%= EREon 9
oHudel fA#ERF Al F B
e17] wiEol

g kol

A5l

A7 A

[e)

FeEu, 74
=]
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2
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e
MN
o

|
1,

A 54 LCI DB +&
1. LCI DB #+= &

7H LCI DB +=5 W&
oLCI DB% LCA 3& 913 A& 1459l Aatel]l ozt e AH 5 a4

[RENT, SE, AFAE, AAA AF A2GOR FYHE AU G AFA 2o

A Bz WeAE REEN /1B 2YFE 53 Aoy B

oLCI DB 5 E Agdabd Ay, A=y, 2awol glov & dAyos AFe] 4
Aol A H 717 o] EolE & Al A o ZAFste] FA sk Wl A Al wep bl
g 2A7 Westa Jgrert 2 LCI DBE 759

oLCI DB 7% S3AREFAA S W
AA A > FodA A > TAHSE
2F > A GtG(Gate to Gate) &= A&
oT%%H LCI DB % 93AE7 #5 2 AUAEE T8 AFHA] =2 AAdd da =7}
LCI DB 5% 43

LC!| DB 2= Hx} LCI DB &= &x}

2o gd 8"

HOEH S =X AEERE 0% 0l jEA A3

aNs=c ZA ol iz e A4S

S8 Holg +&

SHU0IE 2d4o8 d¥ I HHBHE L A
dioly 57 =

UWRHEIAHE

djo|g Al (mass balance, data gap §)

ixl GIG =5 &=

S Gate to Gate 22 MS e A=
= UEEFEIHS
LCIDB = (allocation, data aggregation 5)

SHAMLHGX| HME2 | CALTEYOE e
Ar2St 4 512 EE dIo|EHI0|A HE

02
[1E}
v}
m

HUAE HHEE ESt F=ZHEH
EHE=ETM FHA

[1¥ 3-5-1] LCI DB += H*}
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Hl& °)g 7hs §)

odd¥ 29 DB % Cut-off 7FHs 2 F8 A4, #-d #4KS 7)) 5 HAEsSIY 3F
AAE B 37 ZA (o=, 33, PVCH), B2 AAE #d Ul AACt=Ed ), He
AAAE d-d U AA(=E2deld), w=d AldE 3" 4] AA(ZERA, ebAdwbsl) 23,
MEFolFA) F 971 AAlAl gig LCI DB 75 53
oTE #HAR 9N A4 F QA 2A DAY R BEF sbeAe]l Be EEWH, wRA
o] i3] =7} LCI DB 5% ZHxlo] w2 =7} LCI DB & <=3}
[ 3-5-1] 719 2 AA 94 ++5 g LCI DB 5%
No ARRH Cut-off Z37+2(%) A Mg F2 AA Cl ek
1 ofA = 0.77% 3& 2XHAT DB &
2 A F0|SEA 1.76% wEk 2AHE DB 75
3 za 1.52% mi=s 3xldT DB 75
4 A= T80l E 0.53% BHd 3xHA = DB *+&
5 e Y 0.85% =2 3XHAE DB +&
6 T 0.57% 55 3xld = DB 7%
7 PVC2 0.10% 38 AT DB &
S 7 s=
8 ehy 3.98% nE A
9 mE Yy 5.41% ng R

[ 3-5-2] wAl¥e @A = i LCI DB 5%

No L A Mg F2 AlM Sl

1 SA4N ofATE(RH) 2 ARPAE DB 7=
2 Z32|E 23 (2 A) = 4XPAE DB 7E
3 ZEEANHE T2, W 4AMAE DB *+5
4 O ZA|F I | (Z4]) W, B4 4RPAE DB 75
5 of ZAFAM(EA) ug, EBe ARPAE DB 715
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2.LCIDB 7/1& 9 &

7k 718 A

A4 LCI DB +=

(1) of2
oo}~ l1ton A4HA] LCI DB +5 43
ORAEAANT FFA7E FURL o] 8T olaT lton AN 543 U bEF A5 8y
AdIdHT T AEHASAHTL A F2d3o] v 2= Feko] Z17; 54.70%, 23.81% = =A YERE
[3 3-5-3] o}~=& LCI DB += 23}
=2 U= 28 &
CH AMH| = oAz =, opamE
2 74 =
- B2 ZHO|L FAE AlSTE o
75 5101 H - HEMHOZ AZE S Al —
SAL =9 A - - SAuSE
JISEr |- OfAZ Tton Ab4H sgg | T - Wiz
- AL /H 7| SHAO A e EHE A ES |
AlAE 25t 2 F SEHHFE 7F%/X|_7E F
7 A 7R (Cradle to Gate)E AlA l
dAZ He| Rl
T Sst=X (A4 F 2010)
| O E . L+ = G E- B = I—_E o T
ﬂﬁl 1 20;55017|_;{|E|0| 1 HAZA LCl|- OfAEE(ec omvent 2.2V)
| s &X|d: Cistel= =t
DB - B-CH(2td %, 2003)
[3 3-5-4] o}~ 1ton AAHA] EAI3 Ay}
I} sl 5k
Rt | o2g | me | ozs | BEE L ggy | oz
Sz | L8 otsl | 2uist | @y dstE | Ty =M
L= =i L L gg =S =S
ARA =
1/yr kg kg kg kg kg kg 1,4 kg 1,4
y S0O.—eq | PO -eq | CO-—eq | CFCl1-eq | CoHs—eq | DCB eq | DCB eq
ofAZ ton 8.99E-02 | 1.25E-01 | 6.11E-02 | 6.48E+01 | 4.80E-06 | 1.86E-02 | 5.85E-02 | 2.49E+01
[3 3-5-5] o}~ 1ton AAHA] 7F53F 23
—
RN | s | 22 | XNT | 2== | BT | Mo | az | 4
— e | 2E |9 as | eos| o | SHF | S8 | S8 | A
eco— eco— eco— eco— eco— eco— eco— eco— eco—
point point point point point point point point point
oA = ton 8.34E-04 | 1.13E-04 | 1.77E-04 | 3.37E-03 | 3.45E-05 | 1.17E-04 | 7.75E-03 | 1.77E-03 | 1.42E-02
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FFE7E BHES o8 AFol5EA Im AN 53 R THsE 23 8
[e)
[}

Fol 747k 50.83%, 38.28% = A LERE

[3# 3-5-6] A=olw%= LCI DB += 23}

75 e 75 g
AP ZE | 2 ooral o - .
o g || AEOISTR(AY, 2X0|2Y) . 4. EPOM
kol Ao{ AHEF cHEo| MFof 2
= = oo 2|5 €| 5
oI5 |2 olEE HEEI AANAIY| A » -
S a3 - - s
Jlserel |- alZolSEA n Mk sgz | =T - wiz
- ALS/E 7| EEA oM e stAFEE A
AlAE st FEFSHARH IS /M =LA
ZA  |7Hxl (Cradle to Gate) S AlAE ZH |
2 Mo Az0ISHA|
T2 |- FE(EEE, 2003
ololgf |. 20154 7|= of|o|Ef 04; Lel |- Tm{gimz’ 2003%
=x | PR el AE S (2T
= DB |- EPDM(ZHZ &, 2003)
[ 3-5-7] AlFo]&dA 1m AAHA] 53 A3
e ~ | 2=
Ared - £ AN+ | LES o | MENA | ezt
RExY oz | B 5l | 2uks) | mby dstE | oy =M
Ig _H_7_|4 E'u_l'"?’l L= > =2 = =2 L éﬂ*‘l =S =
1/yr kg kg kg kg kg kg 1,4 kg 1,4
y SO.—eq | PO —eq | CO,—eq | CFCl1-eq | C:Hs—eq | DCB eq | DCB eq
HHE No.50 m | 8.27E-01|4.53E-01 |5.17E-02 | 2.23E+02 | 3.77E-06 | 1.73E-01 | 2.23E-04 | 6.6 7E+00
Al = =HHE No.80 m 1.06E+00 | 5.55E-01 | 6.91E-02 | 2.76E+02 | 4.20E-06 | 2.30E-01 | 2.36E-04 | 7.38E+00
(e =
Xlo|3 &
ol& ENL L_)_:OLO 1.03E+00 | 4.58E-01 | 6.29E-02 | 2.12E+02 | 3.96E-06 | 2.66E-01 | 1.69E-04 | 6.72E+00
X =
| 2Xto|3d
No.80 m 1.24E+00 | 5.60E-01 | 8.19E-02 | 2.73E+02 | 3.96E-06 | 3.07E-01 | 1.69E-04 | 6.73E+00
[ 3-5-8] AlFo]&A] 1m A2 7Fs3 A3
ar 515
xtel ol 2y | x7 | o== | S| gepA | oz | o
Rt 2 |ge mZ | HER s 2okt TRl SFIF | Sy | 58| €A
o 'H'—| |_'I"| S
< eco— eco— eco— eco— eco— eco— eco— eco— eco—
point point point point point point point point point
& No.50 m | 7.68E-03 | 4.10E-04 | 1.50E-04 | 1.16E-02 | 2.71E-05 | 1.09E-03 | 2.95E-05 | 4.73E-04 | 2.15E-02
NE= =& No.80 m | 9.85E-03 | 5.02E-04 | 2.01E-04 | 1.44E-02 | 3.01E-05 | 1.45E-03 | 3.13E-05 | 5.23E-04 | 2.70E-02
= =
Bxpo|lad
ol& Nt) l;g 9.59E-03 | 4.14E-04 | 1.83E-04 | 1.11E-02 | 2.84E-05 | 1.68E-03 | 2.24E-05 | 4.76E-04 | 2.34E-02
PN :
&= EWNNEE
No.80 m | 1.15E-02 | 5.07E-04 | 2.38E-04 | 1.42E-02 | 2.84E-05 | 1.94E-03 | 2.24E-05 | 4.77E-04 | 2.90E-02

- 116 —



L
9 THES ol &3 A 1kg LAl 543t B 7hsst A 8d) B
o _

oAt S A
FgHTF T Adagdd AF2dste] m A= ko] Z47b 59.12%, 33.46% % =A LERE
[ 3-5-9] %4+¥ LCI DB +5 A%
F L2 & L2
CH ALK = - -
al ﬁlﬁa ZdzH(E5TE 71F)
- - SKELP
Lol 8l ZzZho] U1 & HElE 4
Sl | UE BUMEOE FEMLE, Yy :
° Hag Pxgoz fie 552 & . = d7lEs
sy i = =y OlLix]  w—p - 2SS
—= = ezsd = 17|12
SER — =
JISEHe |- 2 kg Mk
- ALE/H 7| A0 M o] et Peks A 1
A28l | 93t B SCHRE 73 /FEC A,
a2 H7HX] (Cradle to Gate)E AlAH
ZAE Heo
FE (et 5, 2005)
- 2015 7k HlolE(2015. 1.1 ~| o |- T84 OoHAFA Z=2(BEE,
Hlolel | 2015. 12.31) o2 Loy | 2003)
=3 ol srAM & X (AH) & ;EDB © Y| =oLHH HiL A ER(SE R,
It ololef =% 2003)
SHET(EEF, 2013)
[ 3-5-10] A (FT74) kg BAA 53t A
asts
N | g | FE | AT | eEs | U | gep | ez
XM | A | we | DE | TC | st | 2dst| oy | SF | S8 =S4
1/yr kg kg kg kg kg kg 1,4 kg 1,4
Y'' | SO:eq | POS-eq | CO--eq | CFCli-eq | CoHeeq | DCB eq | DCB eq
z# | 374 kg |8.87E-03|9.58E-04 |9.72E-07 |8.95E-01 | 4.90E-08 | 6.46E-05 | 2.23E-05 | 8.09E-02

[ 3-5-11] A5 T74) lkg LA 7F5 31 A3}
N | gaa | 7Y | AR | 2ESE f;{ﬂ AEIA | AZE | sy

eco— eco- eco— eco— eco- eco- eco— eco— eco-
point point point point point point point point point

8.23E-05 | 8.66E-07 | 2.82E-09 | 4.66E-05 | 3.51E-07 | 4.08E-07 | 2.95E-06 | 5.74E-06 | 1.39E-04

o
1]
OfH
4l
o
~
@
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(4) =2y oly

oxdawolg(F 167] 714) lea 444 LCI DB 5 43

o E AL FFRI WHES o8 2P D (F 167] 1) lea A 54 E
2 best Ay s T T Adn, A2, b mA= dFel A
34.51%, 27.70%, 20.87% = =4 Ebd

[3% 3-5-12] =2y e|y LCI DB 5 2%
72 8 72 8
CH ALK = . AEIZ20|E(1-32-200, 1-25-200,
q.oﬁ,? [-44-300, 1-32-300, |1-50s-400,
1-32-400, 1-32-500, |1-25-500) S
T2, oE, T, REE Sof 4 i
L BT HiaRE = gaTe 8B o451 : T e
IS o g Mg Asnzen ol - : b +AuEm
2 Fg Wxlstn otFg Ak S8 ) - Wi
SEL
Lo AElT20|E (& 1670 HAE) 1ea -7
7|<:>|:|_I'T| Al Al_
CAF/H 7| S0l A 2 BA A s A S
AlAEL |93t 2l R A SCHA|RE| JFE /M ZEH
ZA JHX| (Cradle to Gate)E A|AH ZAHAH
2 Mo
- = .,
diolef |- &4l 104 O|Lf dfolE oz o) || SEord =3 Z (kAT 2005)
=2 | slgxle: dee= S g |- SEIQlEAZ (2R, 2005)
[ 3-5-13] =22 g ol¥] lea A A EA3 A}
Re | gua | 5Y | X exs | H2A | My | ez
2 — o oLksS =2 S I — = =
N = it | eus | | SF | S8 S8
kg (0] kg kg kg kg 1,4 kg 1,4
1y S0.,—eq PO4l&—eq CO2—eq | CFCI1—eq | CoHs—eq DgB eq DgB eq

[-32-200 | ea |2.55E+00|1.10E+00 |1.70E-03|4.96E+01 |1.15E-05|2.52E-02|9.05E-03 | 3.71E+01

[-25—-200 | ea |[2.17E-01|2.99E-01 |1.09E-03|3.11E+01 |4.79E-06|1.99E-02|4.19E-03 | 1.72E+01

[-44-300 | ea |4.90E-01|6.42E-01|2.50E-03|6.99E+01 |1.15E-05|4.28E-02|1.01E-02 | 4.14E+01

[-32-300 | ea |4.09E-01|4.79E-01|2.17E-03|5.83E+01 |1.10E-05|3.21E-02|9.74E-03 | 3.99E+01

[>

onm

[-50s-400 | ea |7.61E-01|1.05E+00 |3.83E-03|1.09E+02|1.67E-05 |6.99E-02 | 1.46E-02 | 5.98E+01

[-32-400 | ea |4.34E-01|6.81E-01|2.08E-03|6.23E+01 |7.61E-06|4.51E-02|6.50E-03 | 2.67E+01

[-32-500 ea |1.19E+00|1.90E+00 |5.65E-03|1.71E+02|2.01E-05|1.26E-01|1.71E-02 | 7.01E+01

[-25-500 | ea |6.51E-01|9.40E-01 |3.22E-03|9.32E+01 | 1.33E-05|6.25E-02|1.16E-02 | 4.73E+01

- 118 —



[3£ 3-5-14] =€ a# oY lea A A 7153 A3}
. | &slat
e | e | FE | XN | ems | BEHE M| gz |
o1 | AHd st kSl | 2utsl | & ohEEE | EX etA|
sue | @ me| 29 | SO @S edst mhl GEE Sy S8
eco- | eco- | eco- | eco— | eco- | eco— | eco- | eco- | eco—
point point point point point point point point point
[-32-200 ea |3.24E-03|3.38E-04 |5.48E-06 | 2.58E-03 | 7.28E-05 | 1.59E-04 | 1.20E-03 | 2.63E-03 | 1.02E-02
[-25-200 ea |2.02E-03|2.70E-04|3.17E-06 | 1.62E-03 | 3.44E-05 | 1.26E-04 | 5.55E-04 | 1.22E-03 | 5.84E-03
[-44-300 ea |4.54E-03|5.80E-04 | 7.26E-06 | 3.64E-03 | 8.26E-05 | 2.70E-04 | 1.34E-03 | 2.94E-03 | 1.34E-02
e [-32-300 ea |3.80E-03|4.33E-04|6.28E-06 | 3.04E-03 | 7.87E-05 | 2.03E-04 | 1.29E-03 | 2.83E-03 | 1.17E-02
SR
[-50s-400 | ea |7.06E-03|9.49E-04 |1.11E-05|5.67E-03 | 1.20E-04 | 4.41E-04 | 1.93E-03 | 4.24E-03 | 2.04E-02
[-32-400 ea |4.03E-03|6.16E-04 |6.03E-06 | 3.25E-03 | 5.46E-05 | 2.85E-04 | 8.61E-04 | 1.89E-03 | 1.10E-02
[-32-500 ea |1.10E-02|1.71E-03|1.64E-05 | 8.89E-03 | 1.44E-04 | 7.92E-04 | 2.26E-03 | 4.97E-03 | 2.98E-02
[-25-500 ea |6.04E-03|8.50E-04 |9.34E-06 | 4.85E-03 | 9.55E-05 | 3.94E-04 | 1.53E-03 | 3.36E-03 | 1.71E-02
B) 7t=dd
oZtedd(EE7tEAY, S-ed) lea B4HA] LCI DB 15 3
oAt B AL E FEFHI YHES o] &3 =Y lea BAA 5AS 2 w3t 23} 84
FEFHT T AL, AF2dste] n A= JeFo] 7h7F 51.63%, 41.61% =2 =A LERE
[3 3-5-15] 7I=#4¥ LCI DB += ZA3
7= L= 7= e
o AHA = EZ=7I=8 Y (4.0x350x4330)
ol 'H‘j—:! Ed'—tlj—a‘lloel(4OX350X765) oloimel Sut
3
Z20M Rte| Al HX|E 250
7l Aol T2 o|Ehg XI5t HAl Xt . - s
U AEEZ 2S5t HEAA =z OIAX] . — ATIEE
s2g | =zsE=m IS
7| St EEIER Y, R Y lea ot - g
- AL /H 7| EHAI M o] SAAEE K| r
AAED |25t B2 FSCHARE 73 /M =ChA| BEvlca s
2A 7X[(Cradle to Gate)S AlAE A
2 M9
=2
| ol & A 104 oW ol 04; LCI iz (etdF, 2003)
=X Sl &X[: ofstel= l_EDB S EZEF, 2003)
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=

[3f 3-5-16] 7F=dlY lea BAHA 543 2

=
als
R | g | T2 | 7 | ems | UUH | g | az
—_ o
1/yr kg kg kg kg kg kg 1,4 kg 1,4
y SO,-eq | PO —eq | COs,—eq | CFCI1-eq | CoHseq | DCB eq | DCB eq
= 7|_Jz'§_o| ea 7.09E-01 | 1.50E-01 | 1.02E-02 | 1.11E+02 | 9.50E-07 | 3.19E-02 | 2.43E-03 | 1.45E+00
e [ oo
il Jt= ;1_|°' ea 2.46E-01 | 6.51E-02 | 6.54E-03 | 3.23E+01 | 7.90E-07 | 6.89E-03 | 7.41E-04 | 1.32E+00

[% 3-5-17] 7l=d Y lea A2HA] 7153t A=

e | 2y | 7 | e=s | FEE yey | oz | .

ng |9 &8 | ews | ER[ | SPF | sS4 | BEE | B
A | 7FH | el A

eco— eco— eco— eco— eco— €Cco— eco— eco— eco—

point point point point point point point point point

[N ke
M

p=)

o1 | ea |6.58E-03|1.35E-04|2.97E-05|5.78E-03 | 6.82E-06 | 2.01E-04 | 3.21E-04 | 1.03E-04 | 1.32E-02
=

stzee |

=]
[:|_|‘—|—

Jt=ayel | €@ 2.28E-03 | 5.89E-05 | 1.90E-05 | 1.68E-03 | 5.67E-06 | 4.35E-05 | 9.81E-05 | 9.39E-05 | 4.28E-03

L
AAQY GEHE PPES o8 FFR Im AN S 2 s 2 sy

O/}_Od% 3 Q)
FIHET F AL, AF2dste] v A= o] Zh7F 71.25%, 23.71% = = A Vel
[ 3-5-18] &3 LCI DB 7= Z3}
7& e 2 g
= |- R2ZHT.H.P)
At To
W8S | - D=100; D=150, D=200, D=300, HDPE
= T D=400 |
f2x|o HESE sjE5tD 2SEY ; e
ol | BEZ/E= SolN simol 4usE L o - : T s
X|5t4E M&3| s & 25 i +
|O|'T Ol HE §O%E HESZ = iR |2
JISEel | RBEE 570 7)) 1m M
ALE/H 7| SHA M e stdHEkS R
A2gl | oEt dEFSchRE Jla/mH = !
4 H7EX|(Cradle to Gate)E& A|AHl A sz
H=z2 M9
_ 2 |- HDPE(AFHEAMKIRIE 2000)
| 0| E - E| Al L: Lj of|o|E I . HS o T
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[3 3-5-19] fr& ¥ lea AAHA 5431 A3}

s §|.
A | agme | BE | xT == | Y | yeyH | ozt
ng | MR g | eds | ERP | GFF | 54 | S

Ay | AA | el

kg g kg kg kg 1,4 kg 1,4
1/yr SO2-eq P04l§'—eq CO.—eq | OFCli-eq | C:Hs—eq | DCB eq DgB eq

D=100 m 1.07E-01 | 6.82E-03 | 1.29E-03 | 6.36E+00 | 8.42E-08 | 6.65E-03 | 8.44E-05 | 9.56E-02
D=150 | m |2.26E-01|1.43E-02 | 2.71E-03 | 1.34E+01 |1.77E-07 | 1.40E-02 | 1.77E-04 | 2.01E-01
o_—,|_:|_|_
—(”—FHDF;_) D=200 m 3.87E-01 | 2.46E-02 | 4.65E-03 | 2.30E+01 | 3.04E-07 | 2.40E-02 | 3.04E-04 | 3.45E-01
D=300 m 8.10E-01 | 5.15E-02 | 9.73E-03 | 4.80E+01 | 6.35E-07 | 5.02E-02 | 6.37E-04 | 7.22E-01
D=400 m 1.19E+00 | 7.55E-02 | 1.43E-02 | 7.04E+01 | 9.31E-07 | 7.36E-02 | 9.33E-04 | 1.06E+00
[F 3-5-20] &% lea AN 753 A3}
——
py| _ H of x == *%‘;’! El o7} =
My | AF | e ug |sss) R S SEF HaE SN B
X} g A | cte A
eco— | eco— | eco- | eco— | eco— | eco- | eco- | eco— | eco-
point point point point point point point point point
D=100 m 9.96E-04 | 6.17E-06 | 3.74E-06 | 3.31E-04 | 6.04E-07 | 4.20E-05 | 1.12E-05 | 6.78E-06 | 1.40E-03
D=150 m 2.09E-03 | 1.30E-05 | 7.86E-06 | 6.96E-04 | 1.27E-06 | 8.82E-05 | 2.35E-05 | 1.43E-05 | 2.94E-03
o =1 7
-E—ﬁpl_)l- D=200 m 3.59E-03 | 2.23E-05 | 1.35E-05 | 1.20E-03 | 2.18E-06 | 1.51E-04 | 4.03E-05 | 2.45E-05 | 5.04E-03
D=300 m 7.52E-03 | 4.66E-05 | 2.82E-05 | 2.50E-03 | 4.56E-06 | 3.17E-04 | 8.44E-05 | 5.12E-05 | 1.05E-02
D=400 m 1.10E-02 | 6.83E-05 | 4.13E-05 | 3.66E-03 | 6.68E-06 | 4.64E-04 | 1.24E-04 | 7.50E-05 | 1.55E-02
(7) PVC™

oPVCH(VGL(L®E); 8774, VG2(gF2#); 8709F4,) Im A4HAl LCI DB 5 43

oA F AL FFH I WHES o] &% PVCH AA 7t AR 8 AW T T A
Qa7 A F&dstel] n 2= daFo] 77F 6558%, 2548% = =A| LtERG
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[ 3-5-21] PVC¥# LCI DB +5 A

TE e TE g
- pvCt
- VG1(25, 50, 100, 125, 150,
CH & A &= 200, 250, 300) PVC
2 44 i
- VG2(35, 50, 100, 125, 150, I
200, 250, 300) : - ofy|uE2
=P oauixl = - AES
= E2|g s (PVC) MAEZM it s | 2EEE e
7|8 oi‘”g AN — 0L =
T = T oo
7S PVCZHVGT, VG2) 1Tm A&t 1
- AL /H 7| SHA M o] EHAAEEZS K| PVC 2
AlAel | ol 2l 23 SEHH R JlS /R e
A A 7Kl (Cradle to Gate)E AlAH|
ZAZ H9
NG |Al 1044 O[LH cjlolgf 59
0| O| E - E=A 104 old] H|o|E = °
= x| e R e OJ%BLCI - PVC(M L SR F, 2001)
[3% 3-5-22] PVC¥H(VGLD) 1m A2 7h53} Ay
B8 | uyst| 25 | J%, | 2EF Tale | e | 27 | gy
7 Z o OotS LIS k7 — = A = A =
€co- €co- €co- €co- €co- €co- €co- €co- €co-
point point point point point point point point point
D=35 m 8.51E-05 | 1.25E-06 | 6.74E-07 | 3.31E-05 | 2.65E-06 | 4.65E-06 | 1.22E-06 | 1.17E-06 | 1.30E-04
D=50 m 2.13E-04 | 3.14E-06 | 1.69E-06 | 8.28E-05 | 6.63E-06 | 1.16E-05 | 3.06E-06 | 2.92E-06 | 3.25E-04
D=100 m 6.39E-04 | 9.42E-06 | 5.06E-06 | 2.48E-04 | 1.99E-05 | 3.49E-05 | 9.17E-06 | 8.75E-06 | 9.75E-04
PVCZH D=125 m 8.48E-04 | 1.25E-05 | 6.71E-06 | 3.30E-04 | 2.64E-05 | 4.63E-05 | 1.22E-05 | 1.16E-05 | 1.29E-03
(VG1) D=150 m 1.26E-03 | 1.86E-05 | 9.98E-06 | 4.90E-04 | 3.92E-05 | 6.88E-05 | 1.81E-05 | 1.73E-05 | 1.92E-03
D=200 m 1.93E-03 | 2.84E-05 | 1.52E-05 | 7.48E-04 | 5.99E-05 | 1.05E-04 | 2.76E-05 | 2.64E-05 | 2.94E-03
D=250 m 2.92E-03 | 4.30E-05 | 2.31E-05 | 1.14E-03 | 9.09E-05 | 1.60E-04 | 4.19E-05 | 4.00E-05 | 4.45E-03
D=300 m 4.13E-03 | 6.08E-05 | 3.26E-05 | 1.60E-03 | 1.28E-04 | 2.25E-04 | 5.92E-05 | 5.65E-05 | 6.29E-03
[3 3-5-23] PVC#&(VG2) 1m AAHA] 7F3F 23
I} s|sf
] = | B X == | 253 E| olZF | =
a5 (e 58 2 TEP HaE BN B o
Y | 7H | e 44
eco- eco- eco- eco-— eco-— eco- €co— €eco- eco-
point point point point point point point point point
D=35 m 6.82E-05 | 1.01E-06 | 5.40E-07 | 2.65E-05 | 2.12E-06 | 3.72E-06 | 9.79E-07 | 9.34E-07 | 1.04E-04
D=50 m 9.90E-05 | 1.46E-06 | 7.83E-07 | 3.85E-05 | 3.08E-06 | 5.40E-06 | 1.42E-06 | 1.36E-06 | 1.51E-04
D=100 m 3.30E-04 | 4.87E-06 | 2.61E-06 | 1.28E-04 | 1.03E-05 | 1.80E-05 | 4.74E-06 | 4.52E-06 | 5.04E-04
PVCZt D=125 m 5.21E-04 | 7.67E-06 | 4.12E-06 | 2.02E-04 | 1.62E-05 | 2.84E-05 | 7.47E-06 | 7.13E-06 | 7.94E-04
(VG2) D=150 m 7.49E-04 | 1.10E-05 | 5.93E-06 | 2.91E-04 | 2.33E-05 | 4.09E-05 | 1.08E-05 | 1.03E-05 | 1.14E-03
D=200 m 1.25E-03 | 1.84E-05 | 9.88E-06 | 4.85E-04 | 3.89E-05 | 6.82E-05 | 1.79E-05 | 1.71E-05 | 1.90E-03
D=250 m 1.88E-03 | 2.76E-05 | 1.48E-05 | 7.29E-04 | 5.84E-05 | 1.02E-04 | 2.69E-05 | 2.57E-05 | 2.86E-03
D=300 m 2.63E-03 | 3.87E-05 | 2.08E-05 | 1.02E-03 | 8.18E-05 | 1.44E-04 | 3.77E-05 | 3.60E-05 | 4.01E-03
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<
Jo
N
r
Ach
2
Xl
—
Q
-
o)
4
4

0% A ol ATE | LCI DB += 43
oA T AL E FAFF7 HRHES o] &3 HAHAY ofxZE 17 A 5 ¢ TEs)
A1 8t FFHF T Adundy A s m X = gFo] 747} 46.10%, 28.28% = =
Al e
[3 3-5-24] &7 A o}~ZE I.CI DB += ZA¥
= U= -2 U=
CHAM & |- SEMHoIAZEE(RC(C)-1,2,3,4) opame 23R
2 74 - 20| 2AH FE otAEE
- E REHE ALSSH0] ol AHEE
Jls =40 o|Met RMNeZ FASHo] ,
< ItE M Ecz Zeldzml g 83y J— O] mp -mj:u:%
2 ¥FH 2 2o Al oo o SAES
= Ael 2 M SEZ Sl w—p - s
7|sthe| |- SEHOAZE 1) MM
. APC*’/111|7|EF71|01|H°| tAAES |
AAE 25t JEFSEHAFEH 7 F_’/Il_n_ |
aA A7l (Cradle to Gate)E Al e
7:!71|§ ~ o| 27N opamE
. 2 |- Asphalt(Ecoinvent 2.2V)
o o| E . XA L ol o|E a2 .
uc.i . 6H| E'Fx}gr EcH)lsLLHuI%m { o1& LCl |- Fatty acid(&Hd S &AL F, 2008)
== o = ot DB ‘_,_04_9_/\(2}71_'_ 2013)
[¥ 3-5-25] &£744 ol~ZE 1¢ AyAA] EX3 Ay
A sl 5k
Xt | o2y | 1w | 2zs | BEH ygm | az
oz | HEE ] o k5l | 2ubst | mh tEE ) oy EM
Ay | 7H | e = c - 44 | 77 e
1/yr kg kg kg kg kg kg 1,4 kg 1,4
SO,—eq | PO&-eq | COs—eq | CFCl1-eq | CoHs—eq | DCB eq | DCB eq
=a8d RS(C)- Y 2.15E-03|4.31E-04 | 8.15E-05|1.40E-01 | 4.43E-08 | 1.70E-04 | 9.23E-05 | 2.48E-02
OfAZE | 1,234 ' ' ' ' ' ' ' '

U 5}5)
xted o 2o | X7 | o=z | TEEY | meA | ozt | o
ng | YR gs | ewst| R | SFF | S8 | 58 | #A
xEg | AA | el S
eco— eco— eco— eco— eco— eco— eco— eco— eco—

point point point point point point point point point

) 1.99E-05 | 3.90E-07 | 2.37E-07 | 7.30E-06 | 3.18E-07 | 1.07E-06 | 1.22E-05 | 1.76E-06 | 4.32E-05
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(2) ZAYE &34
o ZAYE &34 1¢ A2HA LCI DB 7% 53
H

oA S AL T JEgFH 7 WHES ol&3st ZATE E3tA 17 AMA EAS 92 753t
A3 8 JFHT T APy A Fdste] n X = o] ZH7; 61.38%, 19.29% = =
UERhd
[ 3-5-27] 238 E &34 LCI DB +% 23
g TE 8 e

CHAFX _
Ei'o-ﬁ;”?da ZI2|E Z3H (YA, £M ofHAN) nfefEetA, B2

=Z3g|E &F=2, =2, WYy J

AL SOl AIEEO 232E xHo| &

s |2 22 RXAIG FEANES & Ozl - Iz
D, Ewel 7x4s o pos wx | 3" | M7 = sz
st sEg (=== - iz

7| stche] 22 E Z3IA 17 ML
- ARS/H 7| A A e BtAASS H|

A28l |95 B A SEHH RE JIS/H ECH |

A 7}X| (Cradle to Gate)& A|AHl AA 253E S5tk
2 H9|

T ) .
Hiolel |- %Al 104 o|Lf oo]E] o1z Lol | Paraffin(Ecoinvent 2.2V)
zx | slgxlS el Poa | BEsR@ER, 2013)
[3% 3-5-28] ZAYE Z3}A] 1¢ AAA 543 A3
2tstst
NS = £2A9 XN | LES = | MENA oIzt
oz | MEEH| kst | 2utst | o) tEE | Ty =M
AR +4 che = < == AN e e
1/yr kg kg kg kg kg kg 1,4 kg 1,4
y SO.—eq | PO&-eq | COs—eq | CFCl1-eq | CoHs—eq | DCB eq | DCB eq
= =
I_iiiE}LJ'(H_ chgex 2 1.23E-02 | 2.16E-03 | 3.21E-04 | 3.54E-01 | 1.84E—08 | 2.59E-04 | 2.71E-04 | 1.82E—01

[3 3-5-29] A2 E E3}A 12 A 7k53) 23

=
xel - H of X oOx== "c'!'—‘;?— = El o|Z} N
N8 |vws 38 SUG | SEP  SaE | LW E% | mA
xRy | 7 | e A
eco— eco— eco— eco— eco— eco— eco— eco— eco—

point point point point point point point point point

1.14E-04 | 1.95E-06 | 9.32E-07 | 1.84E-05 | 1.32E-07 | 1.63E-06 | 3.59E-05 | 1.29E-05 | 1.86E-04

o 2574 AWE 1kg LA SA3 2 7hsst 4
4.40%, 22.03%% =4

=|
o0
=
o2
o
i
N
ol
N
-
o
=
Lo
)
X
rio
=
i~
=
=)
rlr
of
o
o
)
_l\'
w
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(¥ 3-5-30] 244 AWE LCI DB 7% 243

= L= =l =
I:H /éI‘X‘”% . iifjiﬂ (Jetjfement) ESAUc AJHE, Calcium oxide, Aluminum oxide
3 3z - YFZLE: 34 0|% 25N/mm?0|
At

- deot w23 chA| 7| ZHE ks o] - S
s dcts Ed&8 0|85l F2 2238 | oxy WE -y - s
AT = 2 e z2n s

At EZ AL S0 AL s=2g B2 - - =

7| stche] EEAAMHE 1kg A
- AL /H 7| A M e BtAAES H|
A2 | olsh 2l 2 Schy Hef Jk2 /A xe l
aA H 7R (Cradle to Gate)E AlAH Fee T
A= ™o
15 ZEUE AHE(MASMAAF,
2002)
) =9 - EAHEA R 2003)
L0 E ESPS L L E- ™ SU\ES T,
o | a S G, ot o1 LCI |- EHa (e, 2003)
== DB |- Calcium oxide(EZ &, 2013)
- Aluminium oxide
production(Ecoinvent 2.2V)
[3£ 3-5-31] & A HE kg LA EA3 A3}
5LS
Rt | o2y | nm | ezs | BEH gy | oz
LA 51 = = = LSS
oz ksl | 2ubst | m| = =M
REAf 4 = 4y
kg 3 _ _ kg 1,4 kg 1,4
1/yr S0-eq kg PO —eq | kg CO-eq | kg OFC11-eq | kg CHseq DCB &g DCB eq
xaoy |BAIZIOIE
;\I_IDTI; 125N/ mm2 kg 4.05E-03 |3.87E-03 |6.44E-04 |1.13E+00 |3.55E-08 |1.12E-03 |2.09E-04 |4.80E-01
= ol At
[ 3-5-32] 2% AAWE 1kg A 7HE8t A3}
_ | =rs1Er
xtel o 29 | xn | o== | HEE meH | oz | 4
ng |HEE g | ews| HRP | SEF | sS4 | 55 | A
INDN L 4 el <
€co- €co- eco- €co- €co- €co- eco- €co- eco-
point point point point point point point point point
=y |3MZOIE
;\L[DTI; 125N/ mm2 kg |3.76E-05 |3.50E-06 |1.87E-06 |5.87E-05 |2.54E-07 |7.05E-06 |[2.77E-05 |3.40E-05 |1.71E-04
== oAt
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(4) o ZA FAA (A, F2])
oo EA #9404, %4) 1kg A4 LCI DB 7% %3
oA T AL R FFHIF WHES o] &3 o ZA F=UA| 1kg LA A 2 Jtsst 4
I 8Y AFHT T AYuay R F2usto] x| gaFo] 747y 4955%, 20.62% = =
Jeby
[3£ 3-5-33] o ZA]F=4A LCI DB +5% A3}
28 el 28 e
CH ALK = _ = A IR, 25
SEE | oimA TR, &) Sl i
T30 7xe20 Lnd £9 &
| oz W, HY § clkst 2 i
S | FYstol IR BAWR U YE| | o = e
=2lo| 7|22 43 i RN iy
SET -) Hu=
IlSekel | ol BAl FUH kg Ma
- AP /H 7 EHAo M e st HEEE A
NABL | ofel dlEs S Ref J3 Rz 1
AA H 7R (Cradle to Gate)E AIAH L
75‘7:”E 7§‘>|9-| Ol ZA| =QUH|
_ FL |- o[ BA| F=X(MESAKRRE, 2005)
G| 0| E: . XA x . ’
Ao |- 218 192 ol Hol= 912 (Ol |- Fatty acid(AFESAIRIZISE 2008)
== s = DB CFlZEEIENEE R 2012)
[3 3-5-34] oI ZAFUA 1kg AAHA] EA 3} 23
R cof | x7 | 2=z | T | gay | ez
J—._;ﬁ thd st _ork§°|. 2uts} }rﬂf’ e == =M
AME | A kel = < == MM Bl e
kg & _ _ kg 1,4 kg 1,4
1/yr S0s-eq kg PO —eq | kg CO-eq | kg CFC11-eq | kg CoHsieq DCB g DCB eq
olZA| | HA kg | 1.59E-02|8.50E-03 |9.07E-04 | 1.82E+00 | 1.62E-07 | 1.22E-03 | 2.70E-04 | 7.07E-01
TEH | s kg |9.03E-02|1.86E-02|1.17E-02 | 3.94E+00 | 2.03E-06 | 7.56E-03 | 4.03E-04 | 3.78E+00
[ 3-5-35] A EAIFUA 1kg LA 7Fs3F A3}
}l | B | x7 | e=s | HHE e | o |
ng | YR gs | ewst| R | SFF | 54 | 58 | #A
A | FH | ol o
eco- eco- eco- eco- eco- eco- eco- eco- eco-
point point point point point point point point point
oZAl | A kg |1.47E-04|7.69E-06 | 2.63E-06 | 9.49E-05 | 1.16E-06 | 7.71E-06 | 3.57E-05 | 5.02E-05 | 3.47E-04
UM | a4 kg |8.38E-04|1.68E-05 | 3.40E-05 | 2.05E-04 | 1.46E-05 | 4. 77E-05 | 5.34E-05 | 2.68E-04 | 1.48E-03
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3. 27} LCI DB /¢ 2 +=

7F. =7 LCI DB 71 718 2 Axp

oLCI DB ¥ #A#¢ A4 4
AE7 ARAHE F3h& %6H 3
gg Zledol ] 5 2 Felsta glom 1SO 140449 A3}
of wel 7§etet =7} LCI D Hog HF: 2L Ay - dsta o HToE =7t
LCI DB ¥4 %A AAA
o AL EF T=¥ LCI DBe a4 #HE5S Qs dA =71 LCI DB #H3te] o] F
Ao A e FAAVEUL BT U5 2 55 59

=
od&dA =7} LCI DB:= d%%?&
_Oe__

ARIE 2 AT HAH|ZA} 234 Ly TWHCIDBAZEIN |, L

=]
9
% gy g 2y A QiE2i5 A

v

27} 101 DB 75 BTN T AN B 27} LCI DB S22 gt
] > FUzE) > “hoas. B <
Iil%i = Critical review(SLHE) o JE HEQY3|0| 5

|
\
27101 DB 58

[2% 3-5-2] =7} LCI DB 7+ &4

[3 3-5-36] =7} LCI DB 1% XA 3 2 28

TE HHUE
AT=E AR E M8 9 LCA £ ol% &
. AMESd [ ONE S8 0l I
e | AE =AL A didded | el duE dAERe S V& S Al dF olR
A—{X-I %‘Al
Jlsetel d4F 7S, 7t 5 Hel
NAE A CHATRIE Aaboll s AlAE FAH AF
wrol NEMES - Cut-off 7| & HA| _
;‘,Zl NEEE AN E Aol 2 2IREE EXEE, MEE S YA
= clole] 24 AP o], KA wel, I[N @l gA
PSS9 MstARE | ZF T PSS M stArEE HA
B EEuH J[E S 78
SUSEE M8 | diEel WSS M4
clolel % 3 A4k |- clolel 54, 9% DBY = =N
by SSEN 27 - F2 2o fst MY SEEAM Aot &4
S524 | Hog oot 43t | JEuFE =45 20 54
= LC'jjlgE*“ﬂolﬁ CCHEA St greb, el ojolE{slolA Hl@m Az Ay
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1. =7} LCI DB +5 2%

(1) Ak
o Bk bl 1 350kN, 1,750kN, 2,000kN 7+2 lea A4HA] LCI DB -5 <3
oA A LE FdFFIF YHES o] 8t wFs sAdukE 1,350kN, 1,750kN, 2,000kN 714
of 543 % 7tFst A 8u dFHFT T Adundy AF2dste w X = ggko] 7hzt
51.18%, 30.52% % =4 YEE
[ 3-5-37] &A% LCI DB +5 23}
= =2 = =
CHAMN = |- EFAMEFE] 1,350kN, 1,750kN,
2 72 |2,000kN -
iz (2E/nR)
I Wk MRETxO| SHES X|X|5HD Rkl ¢
=l 5 T = HEREy = e A3
stETF=o "y AJ|IE HAIA m;ij"" - i : g@;ﬂ
2R EFA HEX| Sd W =  Dust
7| =k - WHE B e 1,350kN, SEL LPG - [ — N |4
= 1,750kN, 2,000kN 17l A4AE 84 - HQlE
Aa
ALE/H 7| EEH Ol A o] s st H| . —
Al=E et AZHSEAFH JHS /M EEA @ 350k_r;c?'37§(;fNC§m0kN)
A JFX| Cradle to Gate)E AlAE HA
2 M9
- 20154 oAZF Ojo|E{(2015. 1.1 ~ = o ZT (&4 &, 2005)
Glo[Ef |2015. 12.31) oz Lo -E?jﬂ—':r(%%—'?—, 2003)
=3 - Hlole =&A & XA(Fet & DB - Solvent, organic, unspecified, at
oh &z Molg =% plant (Ecoinvent, 2007)
[3£ 3-5-38] ©FAd 9k (1,350kN, 1,750kN, 2,000kN) lea A4HA] 543 43
15l
R | e | FE | AT | 225 | T wem | oz
az | TR am | oo | mm | OUF | s4 | sy
KHAf 74 = 4N
1/yr kg kg kg kg kg kg 1,4 kg 1,4
y SOs,-eq | POS-eq | CO—eq | CFCl1-eq | CoHs—eq | DCB eq | DCB eq
1350kN ea 1.58E+00 | 5.45E-01 | 7.09E-02 | 1.68E+02 | 1.15E-05 | 4.74E-01 | 4.97E-04 | 1.99E+01
EFMuEEl | 1750kN ea 1.93E+00 | 6.64E-01 | 8.64E-02 | 2.05E+02 | 1.41E-05 | 5.78E-01 | 6.06E-04 | 2.43E+01
2000kN ea 2.12E+00 | 7.30E-01 | 9.50E-02 | 2.25E+02 | 1.55E-05 | 6.36E-01 | 6.67E-04 | 2.6 7E+01
[3£ 3-5-39] g4k (1,350kN, 1,750kN, 2,000kN) lea AAHA] 7153 23}
5| 5F
el o 2o | 17 o=z | BHE | Mg | 2zt | 4
ng |vus) 38 i | THF HEE BN BF |
ARy | 3| et 44
€co- eco- eco- eco- eco- eco- eco- eco- eco-
point | point | point | point | point | point | point | point | point
1350kN ea |1.47E-02|4.93E-04 | 2.06E-04 | 8.76E-03 | 8.26E-05 | 2.99E-03 | 6.58E-05 | 1.41E-03 | 2.87E-02
EbAMHEFEN | 1750kN ea |1.79-02|6.01E-04 |2.51E-04|1.07E-02 | 1.01E-04 | 3.65E-03 | 8.03E-05 | 1.72E-03 | 3.50E-02
2000kN ea |1.97E-02|6.60E-04 |2.76E-04|1.17E-02|1.11E-04 | 4.02E-03 | 8.84E-05| 1.89E-03 | 3.85E-02
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(2) I E Hl <]

W3 a1 ©(3,000kN,  5,000kN, 7,000kN), &=3F(3,000kN, 5,000kN, 7,000kN), 7tk
(3,000kN, 5,000kN, 7,000kN) 7+# lea #4tA] LCI DB 15 43

ST

O X

|m

OAABARAY JHHI YRR S ol & TEWA A S 2 AFS 23 8y o
FHTF T gy A2t w A= FeFo] 2+ 51.18%, 30.52% = = Al LERHE

T & T &
- ZEYFE 1™ H(3,000kN, 5,000kN,
CHAMA = | 7,000kN), 22HeF(3,000kN, 5,000kN,
2 7,000kN), 2¥2H&k(3,000kN, 5,000kN,
7,000kN) s (AT
CuY MEFxel £EE o g PFE !
S obM 3l mZboll ST Diskel e : | "
Jls | gsoz sMHAE sEs0 22 | | S - - N
Hato| WE FHHRE 85t & T . "
x| ==x B oy _ wmes
Jlocre |- EELE nAcH deter, erud o !
S =T 1kg A AF =T ZeEUy
AR HEIIEA M BH ST A R SRR e
Al A H o5t MEFSEHARH T8 /M =Lt
ZAH H7X| (Cradle to Gate)E AIAH
dAH= He|
. 4= of7 - - FTE(EAE R 2005)
Jole 58112__4142_3_# tlol&f (2016, 1.1 32 | mune(ae,
= x| . HOlE] £RUH ZE X|od(xot A4 LCI |- AH| Qe AZ(EHEF, 2005)
= THEH S s
stot) A Ho|E| 47 DB : tetrgfluoroethylene, at, plant
(Ecoinvent, 2007)

[ 3-5-41] TEF] A, A3k, F8eF 14 (1,350kN, 1,750kN, 2,000kN)

=
xtel o | Be | x7 | 2== | HAY | meH | oz | 4
13 |ees) 38 | Sl | TP | BgF 2N BR | W
XM | Ad | e J
eco— eco— eco— eco— eco— eco— eco— eco— eco-

point point point point point point point point point

3,000kN | ea |2.74E-02|8.18E-04 |3.61E-04|1.89E-02 | 9.78E-05|5.19E-03 | 8.14E-04 | 2.01E-03 | 5.56E-02

iﬂ%;g 5,000kN | ea |3.93E-02|1.19E-03 |5.21E-04 | 2.66E-02 | 1.43E-04 | 7.60E-03 | 1.06E-03 | 2.91E-03 | 7.93E-02
7,000kN | ea |8.17E-02|2.47E-03 | 1.08E-03 | 5.54E-02 | 2.97E-04 | 1.58E-02 | 2.20E-03 | 6.04E-03 | 1.65E-01

_ | 3,000kN | ea |1.71E-02|7.35E-04 | 3.51E-04 | 3.92E-02 | 1.51E-01 | 3.28E-03 | 6.95E-03 | 6.85E-03 | 2.25E-01
E?Di%;c? 5,000kN | ea |2.90E-02|1.26E-03|6.01E-04|6.77E-02 | 2.63E-01 | 5.63E-03 | 1.17E-02 | 1.14E-02 | 3.90E-01

7,000kN | ea |5.63E-02|2.49E-03 | 1.19E-03|1.38E-01 | 5.45E-01 | 1.08E-02 | 2.43E-02 | 2.33E-02 | 8.02E-01

3,000kN | ea |3.38E-02|1.26E-03|5.77E-04 | 5.26E-02 | 1.65E-01 | 6.67E-03 | 7.56E-03 | 8.18E-03 | 2.75E-01

=t | 5,000kN | ea |5.15E-02|1.95E-03 |8.96E-04 | 8.42E-02 | 2.74E-01 | 1.02E-02 | 1.22E-02 | 1.29E-02 | 4.48E-01

7,000kN | ea |1.00E-01|3.84E-03|1.77E-03|1.70E-01 | 5.64E-01|1.97E-02 | 2.51E-02 | 2.61E-02 | 9.11E-01
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4. LCI DB += &%

W= HY) SFFsE A A8 A
o4lqf LCI DB 5l uwhe} 7t Al o] A Fstde dd 4oz 279% 57t
oAl4f LCI DB ol w2} Cut-off= Bt 6.76% <7}
o Al 2 W EH(PSCal)ol| A o] Hbed o} Hted el Cut-off S7H7F 1064% = 7V =
kil Hd Al A9 oF 94% 9 Cut-off =71E B =2, wak(Zal)o A
T °F 3~4% FF9 Cut-off T7He HY
[3 3-5-42] 215F LCI DB +5°] W& stAFHs5 Hd S71&
== 1 ZF(PSC1L) WEH(Zu) =]
HFIX | HIH S HFdA | Hid = HFIX | HIH S HEdM | Hid =
= - R | Btg | B8 EIte
(eco- | (eco- (%) (eco- | (eco- (%) (eco- | (eco- (%) (eco- | (eco- (%)
point) |point) 0 point) | point) ’ point) |point) 0 point) | point) ’
stAESEE | 5.09 5.31 3.15 3.20 6.49 6.58 1.62 1.68
(o) E+03 E+03 4.40 E+02 E+02 1.53 E+02 E+02 1.36 E+03 E+03 3.88
FQ M2 — iz EbAMEFE]  pycRt Zbab E‘—}g%kél’ EE%E’ 2tk AElT30]El
JlEgY . ofAZ= N pvczt, =, C S T e
LCI DB AE0|SER| AlZ=0| 25| PVCE, S
[¥ 3-5-43] A19F LCI DB +=ol w2 Cut-off ¥ 3}
E=2 1 ZH(PSCl) WEH(Z) B4
T2 [UGH 0G| Bof | Ed | widE | Bob | oA | wEE | Bob | W | e | B0
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Cut-of f 78.77 82.43 3.66 80.92 91.56 10.64 86.23 89.58 3.35 79.47 88.87 9.40
CHY wiE = ;
HHEA
100 6.76% =7t |
91.56 s ) = )
- 88.87 L™,
50 8623 9 pidll
8243
81.35
7877 80.92 7947
80 —
70 +— —
E,D -
HEotw | MEHS: | HEOME | HEMGS | HEMA | BEMS | PSSR | HEDS | HRoLE] | CHREOHS
L= HEHPSCL) = e mi| He =
[19 3-5-3] LCI DB FF°l W& AA™E H Cut-off 7+
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0SOC AlAdE #FA4FaE7IE e 59 A 2 v LCI DB A 7]l 24
dubH o2 Fdx = A 2 AH]e] Agef dX = L
shuh, WA Ao AAE 4 2 B9 gdkste] gule] d XSt

o], webA AR H7IA LCI DB dA7F ZF39 W&o wat 213 =

. LCI DB A4 23

oA AP LCI DB HHo] = A% AAe AF, &4ns, dAAE S8 vgoz
A A 753 LCI DB vh 3

oA ul AAl ©9l9k LCI DB ©917F thE A% KS 14 59 3% 7+ 9 dAxA}
A3 E nigtow IAAH AT

[ 3-5-44] LCI DBl W& A 7Fs AW w3 2 a9t w e 43
LCI DB H HAAH REA chel EHAN H
of T2
AAH 7l XAz S )
Ay | MeRd | e #l S s chel | ghal s
QIx}
15 ZsAE 0
AIHE |AHE [Portland| kg HSAHE, ELAHE o 40kg/Ci | 120 B
Cement_type 1] ’
EUNFH(LAZE) 04
g | WE BEl2E@ | EES- AP E R o | oge | WM eix
[EPS] SUAZAM (AR 2 F), oa |Eol mER ol
AE|2E(UEUE) :
Tak2=CH sodium ZIA2|EZER (24 A),
il S35 HA}R) _
atarh | Silicate, spray ~ Z3H[(CONY &+-Z Lot A AF CFO| O cho| ol
'Hln_ I' pOWder 80%, at kg EEI_X_”_(_?__/'\__T‘_%EEF’ CON%), H—| io ._-r| }'I_Cl DB |_T| KI
plant]<RER> ZIe|EZSM (IR EESZEHM)
THEA | 22 2de 0 | ton ABie, etMAlRtE LfeiM Al ehelel LCI DB Sl Ul
2llo[2 25-240-15 VREH, Z|o{ & A2 X[ 22!(0.5ton, o =ab qmot
LIE [Remicon i | totn), E2EEe, ==5s, | & | (AL | ELTES
25-240-15] 2sgd, g : =<
Bolt nut, PCHAHM, M FEZLA, Ex 2E 37
Z25M, 1&EY EE HE,| LIAF & | Set, ol e oA
. ez o wEmAM mE we | ay | 0-000336, | Etel SFE, 06
ARy MA [wire rod] | ton HE ’H%%Eoo{qélal_’gfo[oj ~o’ 10.000217, | desing Data book,
I e Ut ) =2 1 0.000233 | x| <to|ofof4
Z2Z oo, EF S, m2 24 =7
s7hEE, AMESN, HM, BE A Ha
PN IS Aol A2t TE=E ﬁ_E‘”?_IE‘”ﬁ 2:}:'.:",; 12.121, = AHelgA
= . kg | AHQllA ZE, AHQlEA EZ, | om 4.962, 22 SUS304
& [stainless steel] AEolaA FHE 3.702 chel ZaE
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LCI DB H HAAH KA che| &HAE
T2
AHAA JHs RIXYZ x -
RHA ME74 ChHe| I 7tS 13 Che| | &hAE M| =
CIX}
AE|ole| AR A Al AZHR
AHQIE AT, SHES(AHQ2A)
. & (No 50 . ~ o = 5t %
M=ol <3S 4 UF0lZ, MF0|SEAI(F/I) o o| ol x
= e 88), = Xjol3a m = o X s ’ LHd A AF £h2{2}F LCI DB THel x|
= 38). AlZo| 2 &= (= X0
oxl 304(N0 50’ 80) - |1:1 |( " |3-)
OFAEE[mastic HEl2 olAHE, ]
Ol’ﬁ“_él'E asphau, at kg Ol‘ﬁré_l'E(EEl‘—i—), LHQ:!A-I/c\Dl' I:I_|-_?_|2|- LCI DB I:|_|-_‘-?_| OEIXI
plant ]<CH> ofAZE Z2l0o|H
ola EoHA
ofZ=olH | A [acrylic 214 A 2K L od A A} Clol Q) che| 2lx
e il Lacns kg ola A HEH Hoiaiat Eh2lo} LCI DB EFSl x|
adhesive]
otzp|s ot Lol T ot=n|E2ar otzn|gsta=s | Ui MAF Chel) (] DB SHY 2|
ETDI'En_ [aluminum Strlp] kg =T |E'T'__E, =TI Ea TS = S T Tl =
o ZA|H = off ZA| 2| = x5 2 o o] ol
= . DEFEH (ol ALAMS]), HEH | LHAMA THole} LCI DB THl Yx
X‘” [epoxy adheS|Ve] kg IJ_|‘”( |' E7:” 1' I), |=-’—| | H—I-I ‘I"l I' T = I
oz [hot
€43 | rolled steel | ton SolutT, WA ST LA A AL EHI9H LCI DB Bl 2R
coil]
: : I : Txg 28 o9
M7 ZH -8 HUETF(HE L, LgZ, 78, 2.14, =gty s zat
=P [electric steel | kg | &=, 84, ZdE9ds, ZaH[A, m 0.829, S}ﬁlﬂ-rtjglg
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Abiotic depletion, Global warming, Ozone layer depletion, Acidification,
CML 2001 Eutrophication, Photochemical oxidation, Freshwater aquatic ecotoxicity,
Marine aguatic ecotoxicity, Human toxicity, Terrestrial ecotoxicity

Global warming, Stratospheric ozone depletion, Acidification, Terrestrial
EDIP 2003 eutrophication, Aquatic Eutrophication, Photochemical ozone formation,
Human toxicity, Ecotoxicity

Global warming, Ozone layer depletion, Smog formation, Acidification, Eutrophication, Human
TRACI health cancer, Human health noncancer, Human health criteria pollutants, Eco-toxicity, Fossil
fuel depletion, Land use, Water use

EAM8N Abiotic depletion, Global warming, Ozone layer depletion, Acidification,
EXMH T Eutrophication, Photochemical oxidation
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= i — 100.0%
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60% | 56:1%
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20% +—
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% N . N S s s s -
o2 =22 | ATE ot PEL i35 24 Z|E}

- 137 —
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L 7 0o * . 00
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Initiative

it Canadian Raw Materials Database 0t 2=

o= U.S. Life Cucle Inventory Database o|= 1=y

*ZX . BAMHMEXCIE http://www.epd.or .kr/lci/internationalDb
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o A71% A2] DB 1 v MAA, 27, g 5 15001700 Ame A7E A 34 ),

eco nvent

®ecoinvent / 2018

activity overview for ecoinvent database

version
system model

The activity overview lists basic information about datasets,

T 57 Hokel
AMA 95% o]de] A

ol Este] AlE
AAA AN EAH =

1427) =7te] DBE % =
F 2 AgA e dd w4 vbe. HEd 1E

3.5, August 2018

Alare #H 7]zl tek DB 2.

el A z3]Ate] DBE 38t AlF. ¢l
Eﬂﬂﬂéﬁ%%&ﬂIHEXEU}E%H%E,%&

=9 ol

v = & (emissions) A

AMd 4 3,

&
&, Al E el e &

SR

Undefined

Eachline rep

Meaning of the fields in the “activity overview™ tab

sctivity related information

activity uuid Identifier for the dataset

sctivity nane Name of the activity. The same activity niame often appear in many different geographies

geography Dataset representative of this geagraphy (abbreviation). See the tab “geographies” far long names and exhaustive ist.

time period Dataset representative of this time period.

1SIC number Datasets are classified according to the type of activity they model.

ISIC class Datasets are classified according to the type of activity they model.

special activity type Activities can be ordinary transforming activity, market activity, import activity or market group.

inheritence status Datasats can be a parant, a child, or nione of the above.

tags Additional infarmation entered by the data provider

technolopy level Technologies can be Undsfined, New, Modern, Current, Old or Outdated. This information is used in determining the marginal process in the Substity)| % e/
canstrained market Markets can be constrained or unconstrained. This infarmation is required in the Substitution, consequential, long-term inking algorithm. W :

product related information

group Outputs to technosphere are classified in one of two groups: ReferenceProduct or ByProduct. turning, everaes, co “
product name Each preduct has a unique name, independant of the dataset producing it. ol Z

CPC number Products are classified according to their product name. e e

CPC description Praducts are classified according to their product name. bt

unit Unit of the product listed = cymkydrin gra

APOS classification The Alocation at the point of substitution tinking algorithm treats material for treatment (mft) and non-mft differently. SR

cut-off classification

output to

datasets wil therefore appear more than once.

e ety i

in o

Ed

The Alocation, cut-off by classification linking algorithm treats aliocatable products, wastes and recyclables differently.

&

i g

i g

&

Other tabs in pro fanut
geographies List of long name and abbreviation for all geographical entities included in the database ngro farud
elementary exchanges List of the name, compartment and subcompartment of all elementary exchanges included in the database (aka. emissions and resources) ot
compartments List of compartment and subcompartments in which slementary exchanges can b taken from or emitted in =

intermediate exchanges

List of all the intermediate exchanges (aka. products and services) produced and consumed by datasets in the database

e

&

g

i [3
22bdc g blas: furnace slag 70-100%, US[US
4B 5420 d5%cb04bTbdh=at and pover co-generation, wooe chios, 6657 [NPC, LS orly

i8-540-45%cb08bTbdhzat and pover co-zeneration, viooc chi NPCC, TS orly

H

For more detailed information, please contact ecoinvent at support@ecoinvent.org

[72¥ 6-1-1] ecoinvent Version 3.5 (2018.8) (%4 : https://www.ecoinvent.org/database/ecoinvent—35)
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0 OpenLCA
o7 {dHolE

lom 20179 11€¥ 1.7.0 Version

o LCA, Life Cycle Costing (LCC), Social Life Cycle Assessment (S-LCA)
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http://www.openLCA.org

o Carbon & water footprints

> Environmental Product Declaration (EPD)

o United States Environmental Protection Agency (EPA)
° Design for the Environment label

o Integrated Product Policy (IPP)

oo] g gAo|= LCA data source® 1150007012] data sete] &8¥ 1 1, IdHd DB+
openLCA Nexus website (https://nexus.openlca.org)olA] o]-& 7}t 7] A&t 3
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+ LCI DBE Ecoinvent DB(ecoinvent centre), GaBi DB(PE International ) % ELCD
DB(EU®| Joint Research Centre)®} #2 AlAl i 49 LCI DBE W3ste] &3t
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