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Development of Environmental Load Estimation Model

of Steel Box Bridges Using Case-Based Reasoning

Jeon, Min Yeong

Department of Civil and Environmental Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

Recently, interest for environmental pollution in various fields is on the
increase, and the researches on the life cycle assessment of environmental
performance assessment method for calculating the environmental loads are
currently mose performed. In this study, we build the data for 204 of steel
bridge designed after 2000 year, and the 120 of bridge which were selected
to from obtained results were calculated the environmental loads at the
planning stage based on the life cycle assessment. Based on this, the
environmental load estimation model was developed by using case-based
reasoning. This study in future is renewing the DB of the environmental
load model cases based on the developed model from this study , and is
improving the accuracy of the developed models by adding an additional

analysis of new cases.

KEY WORDS : Steel box bridge 7"r2=xl&; Case-based reasoning Ab#|”]
Ht3+E; Environmental load 243} Correlation analysis “33#/33E4;

Planning stage 718 A

— viii —



Al1A AL

11 99 973
AR AAHS=Z
2} ©e Zlol A

= FAlolal I w

7}5

=
[€)

l

o] &3

Al
f=i

ﬂ,ﬂ

o

2}

A

]

= o
L

‘|_

A AT m=o HEfA AT 40 BEH AAFoE HA GNPY 1/100°]

S

I Tl A EAY
T 89 EYUETY md oF 309 Eo dABI) A=

MA AFA anle] oF 40%7F AEEokA A 4H]

o g

3

ox

o
H

ox

!

Aoy ZA4

H

2

b glol =7t A

°

o <7

B ATAETE @A B2 =7bl A DA E AL

7}(Life cycle assessment, LCA)ell 2%

M_wwo

O

fel 7k =7t A3

F71 913

S|

st Az ow AaFststo] 7o

S

AfAoA A H= S ed=4o o

o

]

I

]
—
=]
j=

)
.

M_wwo

oy

Collection @ kmou



1.2 479 FF

B
Z_l

)

"

el

)

B
o

ake]

oAA A

il

N

—
o

H
73

A4 Apgiel el 3

ﬁo
o

)

0SS

37 ==
TET

Kol
| .

olth. H dFAHES AYEH HFA 5(2012)

el

CO, Hj

t4, T84

L

=
=

L AR

5(2014)

o] d

ST

A Al

22

stk o

e Ag

3

Dz

O

5

Eul

A 55 (Life cycle inventory

= U

A Tl

S

N

database, LCI DB)<}¢] 14

o] 2 AAHeH, SOC Ad= T

A3 = A

-

—

FEo| 2

B

o

B

il
o

1+
ﬁo
o
gl
Ho

)
=)
)l
<

o 7

o
A

£(2010)

Bo

b A=

o

N
oju
10°

Ho

B

M
oy

o

il

ANg-g SA

=i
=

71

te AA A4

AW ALES
3

A} 243

o eh

=
=

Ll

/1\_]__

2

CcO

oju
0
Bo
T
o

o

Collection @ kmou



=1}
=

tol Fa %A

25

FSATH.

S

S|
ax

[e)

CO, Hj

1

9
pal

W.BS(Work breakdown structure)E HI®H &2 T
13 4752 ¥ 99

o o

W om 3T N T o Jdo T X ok 9 N T ™
N o= L A o S S O w
w2 Z B FFT DM, D
THE B qsz%%ﬁaLmM @Wg
Iy L R S G Mo W
%@ﬁ%ﬂ © oo X o N W ow moﬂg
N w = wW I T b N o w < i
ﬁﬁﬂ@%ur@awﬂaﬂwﬁ@ﬂﬁ I
i3 l e T %0 B y
of wp - R AN i+ T
by mW :r NN _w_va < 2 N w o ®
e AR ) ) ) 0w
By XK 2w BTy g d o "o 2
S e R G A SN B S TN
THR I o7 K T o o o =K
JPoRoE N ") . .~ NI | iy
= o o B ) of - op oo o CUB
Y _M_A__. M. N M oo M T M o M__, m_. 4
fx  cEE g2 T@E < S
Tensie DR Oha e ®
o R o i il g Ho o W T N o N
@ oo o me LT TR m MW % T
NE o U oo B K g R R R ° o 3
T o= ﬂg ¢m = R ﬂmﬂ - s SOl ) W o W
W3 % ok R N o R B & )
NE L — = &0 o o o A r
.AL =] e = o} )
S b XET G ZEW G T e &
— o N 0 < ™ - m__m =3 1% [\ o o o ,H|L T -
- uw % o= W WM N o= ¢ oo oo D= 3
%WWL;Wﬂ%.}%%&QﬁHM_m :lﬂﬂmﬂ%
R  U¥ g TTHG g BRI g I+
g vy 7 BT e N Mo ) )
RV g O Y B BN S el S e
= do % = ‘.m,_ = o ”_Miﬂ = M_ oW K 5 X X
‘_Jl — 0 ~ A —_— _—
T °pz® PANUASETdw [ TV T
R B B e O - S X
T BT NP F P P X d BTN G2

SFATH.

Collection @ kmou

=3



Bl

tod | A LCI DBell W

S|

1 <

(e}

il

sttt LCI DB

o e

t9om LCI DBY| 87}x dFHF9]

o thsty 7l&es

el

| —
) By

—_
o

0

Bo

~

ﬁo
o

ST

=3

3 7]

7

=

1gith. =3 Ald] DBRHE A

FQ ol

=35

71

A

tol o8 WA

S|

e

o
=

jr

,._ﬂo
oy
o
L)

FE2o 7

e

Felsrdzs Al

S|

H
73

ﬁo
o

ST

(o)
< A5

0

o

A

FA T

S|

Az s Az

5E%E Fig 1173 2th

=i
=

74

A7)

B

Collection @ kmou



"
W o
s,
Amﬁomdom i
i =8N
T — =
[X W %m P -
— 50 = S0l am <0 ™ v
|rv ju?mcv. Rl = v_ ]
< &l B o5 2 sy | O ~
N e e )
4 Tl ™o N_. 20 B0 2 mﬂ
= | S o f o e
A_.__mouTm or
\Mﬁm%m e
mo om0 < ™
ol
or
~O

F

Fig 2.1 Flowchart of research

CBR 2[8t2

Collection @ kmou



DB

a)
=

s Y4

1

k<]
pul

o =W SOC Ald=o| 778t

[e)

RN

7}

L

) Y

A 2 & FAE3} AAHEL AEE §
EolA

21 718

oju

-

A 5o AA W

N

g

system for

breakdown

Z 2 13 (Event
27

EBS

A=

oju

3T

construction program, EBS

S
yal

b},

5312

718 A5 E A A

oju

ﬁo
o

it} Table

°

Fo] 712 Az )

S

2ol o
Pt 1
2 AHE

°

yal

%

bof 24

°

&

=1}
=~

=

=
=

shod ER T

20003 ©]& HAE 20470 2]
o

| —

) By

12071

A -0l A

(o]

Collection @ kmou

221 A A

B

21



Table 2.1 Data for 120 of steel box bridge

No. ol FH A | AUATE | A% Zd | AEHEE | F3ds
1 232l 4 55 210 11.4 2394 2004.3.
2 ZAHCHL 3 60 160 20.9 3344 2004.3.
3 31 11 50 530 20.9 11077 2004.3.
4 32w 6 60 310 20.9 6479 2004.3.
5 G w0 10 50 480.725 | 20.9 | 10047.152 | 2003.1.
6 =7l 6 50 280.37 209 | 5859.733 | 2003.1.
7 =0l 8 50 380 20.9 7942 2005.8.
8 QF 2x 7 475 332.5 20.9 6949.25 2005.8.
9 = 3 9 50 450 20.9 9405 2005.8.

10 TA1 6 65 362 2252 | 815224 | 2008.12.
11 o 2l 1 50 50 2.3 1115 2008.12.
12 =3I 8 70 495 20.9 10345.5 2004.1.
13 A n 8 50 386.3 20.9 8073.67 2004.1.
14 AR ICxl 1 50 50 21 1050 2004.1.
15 olH 1 6 55 320.7 20.9 6702.63 2004.1.
16 A8 IC 2 45 90 20.9 1881 2004.1.
17 SRk 6 45 247.5 249 6162.75 2004.1.
18 | o] FIC-Cxl 2 40 80 7.9 632 2004.1.
19 | oJRIC-Ex 5 475 228 7.9 1801.2 2004.1.
20 A 3w 3 60 160 27 4320 2004.7.
21 e By 4 55 200 23.675 4735 2007.1.
22 ol =1 12 55 635 20.9 132715 | 2007.11.
23 ol F2nl 5 50 240 21.24 5097.6 2007.11.
24 | HARA-AL 8 50 440 12.4 5456 2007.11.
25 | %4ARA-Bu 5 50 230 11.9 2737 2007.11.
26 e Sl 5 55 210 7.45 1564.5 2007.11.
27 Ao 2 55 105 20.9 2194.5 2005.9.
28 IuH2W 9 70 514.6 209 | 1075514 | 2004.9.
29 £51n 2 45 90.1 24.9 2243.49 2004.9.
30 520 3 55 119.2 20.9 2491.28 2004.9.
31 AE 1 55 55 20.9 1149.5 2009.1.
32 Al 3 50 135 20.9 2821.5 2009.1.
33 FokH1n 1 60 60 20.9 1254 2009.1.
34 T 3 60 150 20.9 3135 2009.1.
35 Akl 4 60 210 20.9 4389 2009.1.
36 Tl 1 55 55 20.9 1149.5 2005.11.
37 SUHAW 2 40 80 15.8 1264 2005.11.
38 SUWBR 7 50 300 15.8 4740 2005.11.
39 SUCcn 5 50 240 15.8 3792 2005.11.
40 ’g3h2n 7 45 265 25.24 6688.6 2008.3.
— 7 —




41 TN 5 60 235 25.24 5931.4 2008.3.
42 | F3IRA-AXNL 4 50 180 8.07 1452.6 2008.3.
43 | TERA-ATL 1 50 50 13.9 695 2008.3.
44 | TERA-BIL 1 30 30 8.07 2421 2008.3.
45 | FERA-DIL 4 50 175 8.07 1412.25 2008.3.
46 | TIERA-ATL 1 50 50 14.07 703.5 2008.3.
47 | /4%Ra-Exl 3 45 115 7.9 908.5 2005.10.
48 Tl 1 45 45 17.9 805.5 2004.12.
49 e T 3 60 160 11.4 1824 2004.12.
50 2521 4 45 170 21.14 3593.8 2004.12.
51 =31 4 47.5 175 24 .85 4348.75 2004.12.
52 =220 2 45 90 22.24 2001.6 2004.12.
53 ek 7 47 329 20.9 6876.1 2005.5.
54 a=al 8 40 300 21.07 6321 2005.5.
55 1 4 50 180 20.9 3762 2005.5.
56 e Rl 11 65 560 20.9 11704 2005.5.
57 = 3 55 145 21.24 3079.8 2003.12.
58 E==al 2 50 100 20.9 2090 2008.3.
59 vFA]1 2l 3 58 150 11.4 1710 2004.10.
60 91 7 50 195 11.4 2223 2004.10.
61 2w 6 60 340 11.5 3910 2004.10.
62 sl 7 65 435 11.4 4959 2004.10.
63 &5 6 50 300 21 6300 2001.3.
64 A 1 40 40 21 840 2001.3.
65 At 1 50 50 21 1050 2001.3.
66 AFFICH 1 45 45 24 1080 2001.3.
67 AFSt L 1 50 50 8 400 2001.3.
68 dEw 1 58 58.1 21 1220.1 2006.7.
69 2Hica 3 50 145.2 21 3049.2 2006.7.
70 | YERA-AxL 4 55 205 11.4 2337 2003.1.
71 | YERA-Bi 5 50 245 11.4 2793 2003.1.
72 1w 3 45 115 20.9 2403.5 2003.12.
73 81 3 67 167 11.4 1903.8 2005.4.
74 352 1 50 50 20.9 1045 2005.4.
75 £7]1.Cal 3 50 120 7.9 948 2005.7.
76 At 5 50 230.23 18.5 4259.255 2005.7.
77 oA 2w 2 52.592 105.184 | 16.297 | 17141836 | 2006.7.
78 A 4 45 170 20.9 3553 2006.5.
79 A 1 55 55 244 1342 2007.1.
80 33t 4 49 184 12.4 2281.6 2007.12.
81 B 4 55 210 12.4 2604 2007.12.
82 v L 4 55 200 12.4 2480 2007.12.
83 RAMP-H 1l 1 55 55 7.9 434.5 2008.6.




84 | RAMP-In 1 55 55 7.9 434.5 2008.6.
85 2174w 7 55 320 23.34 7468.8 2004.6.
86 A7) 3 4 50 195 36 7020 2004.6.
87 | YIEI/Cx 1 45 45 2415 | 1086.75 20011..
88 A= 8 55 370 20.9 7733 20011..
89 R 1 50 50 20.9 1045 2001.1.
90 w1 1 50 50 27.9 1395 2001.1.
91 B Aknl 3 40 120 20.9 2508 2001.1.
92 U312 3 55 135.18 11.9 | 1608.642 | 2003.1.
93 320 7 60 350.42 11.9 | 4169.998 | 2003.1.
94 | RAMP-C 1 50 50 7.9 395 2006.10.
95 T 17 65 872.5 11.4 9946.5 2002.6.
9 | &3Ra-AW 9 45 405 7.9 3199.5 2002.6.
97 | &3¥Ra-Bu 6 50 285 7.9 2251.5 2002.6.
98 B2 2ql 3 60 160 21.57 3451.2 2002.6.
99 A4 14 57.5 745 294 21903 2002.6.
100 | WIC2x! 1 40 40 26 1040 2002.6.
101 AR 1 3 45 115 20.9 2403.5 2003.9.
102 R 2 40 80 20.9 1672 2003.9.
103 FA 6 45 270 20.9 5643 2005.10.
104 STl 4 48 144 20.9 3009.6 2005.10.
105 Al Sl 1 40 40 99 396 2002.7.
106 A S 1 40 40 9.9 396 2002.7.
107 | s 1 65 65 21.07 | 1369.55 2007.8.
108 | S2HSw 5 55 240 20.9 5016 2007.8.
109 | SAHRA-AT 2 45 90 7.9 711 2007.8.
110 | SAHRA-DI! 1 40 40 7.9 316 2007.8.
111 ARA 5 58 267 21 5607 2006.7.
112 TA123L 1 40.2 40.2 20.9 840.18 2002.1.
113 =12 1 452 452 20.9 944 .68 2002.1.
114 LRk 6 55 310.5 22.8 7079.4 2002.1.
115 410 3 60 165 20.9 34485 2003.1.
116 =ow 1 45.15 45.15 20.9 943.635 2003.1.
117 & 3 49 139 20.9 2905.1 2006.10.
118 | £J4FRA-BL 5 60 260.74 7.9 2059.846 | 2008.12.
119 | 9J4RA-EX 5 60 260.74 7.9 2059.846 | 2008.12.
120 EQCu 4 55 200 7.9 1580 2003.12.
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Table 2.2 Construction condition for 120 of steel box bridge

&4 ALl %7 AL 4
1 30
2 10
3 19
mggy | TP g A 4 16
Girder
5 12
6 10
7017 23
Al 120 Al 120
&4 Abel 773 AL 4
213 48 4 66
e 38 s 54
HESE = - 71 91
Al 120 Al 120
&% Abe 4
123= 18
232 23
32 1
PR 422 71
52} 4
6= 2
822 1
Al 120
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Table 2.3 Examples of classification systems for

level of 4 steps

standard works based on

Level 1

Level 2

Level 3

Level 4

o
El

A HAF(33],0~7m)

dAAFH(33],7-10M)

A3 (33],10-13M)

&dAAF3(33],13-16M)

A HAFR(43],0~7m)

A HAFH(63],0~7m)

24 9 87 -3 (381 0~7m)

AL (387~10m)

=) 98 A F 4

AL ® A3 (33110~13m)

A @713 (33)13~16m)

ZAAF3 (COPING)

AALBAER (0~7m,D2.2m)

ZALEAFH (7~10m)

ZALEAF3F (10~13m)

AL @773 (13~16m)

A 3 (0~7m)

Y453 (7~10m)

fr23%(203])

e
il
N
N
ok

o

BN

i)
r
N
of
BN

u
[
o

A% 9 7

JHIE A2 g

7h

FHE A 5 7

Collection @ kmou




a#<l 7Hd
7nl SPLICE =% (&%)

YWHEE 2 SPLICE =4 (83

el

JHEEE 9 SPLICE =4 (83

gl 714

o
1
!

w3 HA

1+

AAE 204708 ZrusF F 120719

T

%t} 2000 ©]

24 A3

SFA T

bol A

S|

goz 7l Adod o

ang
el
Hlo

A

sglon, v

%

o

™

ol
Hlo

O]—H

12071 ¢

oju

i
i

w-

5l Level 4 ©HA &

S

AP AAEFQE S Fa

o™, EBS Z=E 15

S|

S A
[€)

A

al

Zal

@ ==

=1
=

o] &84
¢

o

o)

4

ST

S

[e)

=

oA Abg o

=1}
=~

YA HES A=sta AA

Collection @ kmou



A 3 A Aeamge BARS B

3.1 LCI DB

LCI DB# A& 71509l e] A4to] dast Ao AH 2 2A/REE,
T&, AFEAE, H77HA 9] AF A2"o g BEEE Ade] gt A FA2H
A FHoE HHAE WEEH HAVIEY TALFS FF53S dolEolth
LCAE St sl ALES o= g ALEe FEUHE oz ¢
A5, MEHE F4HE, L9EE 59 TR &S Fofste A ZFsete AA
% A W3St databasettal® ko). B AFoA = =71 LCI DB 7 Al A&
¥+ LCI DB EFA XA el e} 5% LCI DBE A3t

chep
55

v

r
ik

A7 BYdEHE AIEESY LCA i3S fdiA= AAE LCl DBV}

Aolok sy, FHFHO = FU LCl DB T AAE EUFHE= A
A =D Anjo] A& 7153 LCI DBE 9F 6097 AE=Z AAl AA o thdh
LCA F3olE= oj# 2] 9t ISO 140400 W= LCA 3 A IIFH7E 2
o] A= FEE 98| Cutoff & HAEY F TF vl 5% =&

v 2

o

oJlHE i S 9]
S22 dd&, #YE, 2R Jee FAS] A% By, A6 AFS 23
gt &9 B FARYE Hdl FA R wEHe 229 TR} e AEE
=g

LCI DBY ¥&FH7l WHES EZE Mid-point WH I End-point o] JTh

Collection @ kmou



Mid-point

i

£o|t}. End-point

A Bt

93]

H}

s

p—

AME FA AR

=

= =

&)

Z(Abiotic

A
i

)
AP),
°FE

o
N
TH
10°
Bo

83T A7|A

(o)
WS

Mid-point

4+ 3} (Acidification,

ADP),
(Eutrophication, EP), A 7-2d3}(Global warming, GWP),

depletion,

Resources

3137 (Ozone

layer depletion, ODP), 333}84+3}&=4) 4 (Photochemical oxidant formation,

o

21 7F=4 (Human

TETP),

impacts,

A el Al =4 (Eco-toxicological

POCP),

1

._OL

toxicological impact, HTP)&

s}, Atk 7t

LCI DBE &4

0

)

—
o

—

o]

o
i

ap

-

)

0

Bo

ZO

X

=y

| —
) By

3

3}

3} A 4*(Characterization factor)E

3

-

2}

Table 3.13 2t}

| —
) By

gelrke] sl

Collection @ kmou



Table 3.1 Corresponding factor and unit of characteristic value of LCI DB

G FRF 2§ (F9)
AT 29 77+
ADP  (Uj/Dj = 1/yr)
(Natural Resources) | (Abiotic Resources Depletion)
A8}
GWP(gCO2-eq/
e A = (Global Warming) ® 1)
E LEZ 9
(Ecosystem) ° ODP (5 CFCll-eq/g)
(Ozone Layer Depletion)
A 5t
AP(gS0O2-eq/
(Acidification) 8 v8)
VR EP(gPO43—eq/
--e
(Eutrophication) & /¢
B e R
(Photochemical Oxidant POCP(gC2H4 - eq/g)
Formation)
ECA(m3water/g)
PEES
(Eco-Toxicological - Impacts) ECT (kg soil/g)
HCA (kg body wt/kg)
A pE
(Human) (Human Toxicological Impact) | HCW (kg body wt/kg)

YR 7 JRFEE DA B2 R FAL dstel JPUFEE T
g FYsts BHolth B4 BildA T3 FUFY ge A7 go=
rol TEn 4TS wAS B3 AFYNS BAY BHeg FrjEel 7]
ASE & & YUtk 7 YPPFUL JFYR UNE FUSHA goun 7
Zko] JeyFel AR IF 2719 R4S BYF AR FsshA o)
Adstel TS Aol Bastth AFHT ALA, ASH EH B FPH

Collection @ kmou



8 }ENE Hgste Hgolth B4 e /AL AFH FAEES P
shof QarmFziel A FaEE AR skl AHFE o Wad
o bEA Rel wEe S48 AsHC)ol FFEE i) FHE FLE(V)E

L=C- @

AE A BRGHT)S BE JPET] BAIF o= Uehd

shelel B, 548 @e ARE Aol AdEe] FARE AEs HIt
3= A7 o B AFoHE FU Autanwke] A 4GS AhgEt
Q

71 —?4'8}04 TY3 Eco-point @91E Zt= 7ha3t gl ARESISAH =d LCI
DB, =7} LCI DB, 319 LCI DB9| 477}A &5& Abg3ton, E Ago)A
AHEE 477FA] LCI DBS| 7158 gk Table 3.29F 2t

Table 3.2 Weighting values of environmental load for 8 items

Weighting values

DB Name Unit ADP AP EP GWP OoDP POCP TETP HTP TOTAL
Eco-point Eco-point Eco-point Eco-point Eco-point Eco-point Eco-point Eco-point Eco-point

Aldl E kg 9.64E-06 5.11E-07 1.75E-09 4.94E-05 1.02E-07 1.54E-05 1.32E-07 1.51E-06 7.66E-05

T3 ol dA ton 4.47E-01 4.44E-03 1.54E-03 4.75E-02 2.17E-04 1.06E-03 3.39E-04 3.26E-03 5.05E-01
T3 o EZAA ton 221E-01 2.02E-02 8.33E-03 1.84E-01 1.85E-04 4.10E-03 2.03E-04 7.48E-03 4.45E-01
=35 $deA ton 432E+01 9.49E-01 298E-01 | 2.02E+01 8.59E-01 263E+00 | 1.69E+00 | 1.28E+01 | 8.26E+01

=8 F84
ton 6.38E-02 5.92E-04 1.71E-05 1.68E-02 7.23E-04 2.19E-03 6.72E-04 7.50E-03 9.24E-02
ANHHA

B m 1.36E-02 6.38E-04 238E-04 2.24E-02 2.74E-04 6.05E-03 2.08E-04 3.84E-03 4.71E-02
EPS kg 1.90E-04 4.14E-06 3.68E-07 1.02E-04 5.00E-07 4.25E-05 1.21E-06 1.19E-04 4.60E-04

Ab A ton 1.60E-02 7.66E-04 453E-04 2.59E-02 8.20E-08 2.17E-03 1.82E-06 9.47E-04 4.62E-02

A1 7Y ton 1.21E-01 1.64E-02 3.46E-03 4.95E-01 5.12E-04 2.30E-03 1.44E-03 1.33E-02 6.54E-01

— 18 —
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2H g7 kg 215E-04 | 417E-06 | 454E-07 | 168E-04 | 893E-06 | 751E-07 | 245E-04 | 332E-04 | O.74E-04
GdFEojF F kg 239E-04 | 815806 | 357E-06 | 1.02B-04 1.49E-06 145605 | 3.33E-06 132E-04 | 5.03E-04
of] Z Al 4 2R kg LOLE-04 | 444E06 | 189E06 | 438E-05 | 339E-07 | 543E-06 | 245E-06 | LOBE-05 | L69E-04

olado|E A
B kg 877E-05 | 3.14E-06 | 20706 | 4.46E-05 | 204E-07 | 3.16E-06 | 9.60E-06 | 8.58E-06 1.59E-04

A2

gAY ton 957E-02 | 13103 | 4.64E-06 | O11B-02 | 256E-05 | 284E-02 | 3.18E-04 | 4.63E-04 | 238E-01
LDPE kg 3.73E-04 1.44E-07 1.09E-07 9.70E-05 2.19E-07 2.14E-05 3.35E-07 2.14E-06 4.94E-04
HZ kg 17205 | 4.02-07 | 313E-09 | 228E-05 | 6.23E-08 | 200E-06 | 3.95E-07 1.20E06 | 4.41E-05
7y kg 211E-05 | 120E-06 | 513E-07 | 2.24E-05 1.71E-07 193E-06 | 337B-07 | 260E-06 | 5.02E-05
A7) kg 112604 | 173E-06 | 678E-08 | 1.22E-04 132607 | 4.12E-06 123605 | 5.03E-06 | 2.57E-04
3=n kg 798E-05 | 6.726-06 | 216E-06 | 9.40E-05 1.40E-09 115605 | 3.66E-04 | 4.33E-05 | 6.04E-04
ool ton 788E-02 | 254F-03 | 102E-03 | 445602 | 3.36E-04 1.80E-02 194E-04 | 548E-03 1.51E-01
A5 kg 244F-04 | 126E-07 | 277808 | 3.55B-06 752E-10 7.03E-08 | 4.40E-10 153E-08 | 248E-04
A7) KWh | 160E05 | 7578:07 | 452607 | 258805 | 818E-11 216E-06 | 2.65E-12 7.856-09 | 4.526-05
3aks kg 246E-04 | 168E-07 | 935E-09 | 433E-06 | 153E-09 | 108E-07 | 896E-10 | 278E-08 | 251E-04
TAHLF ton 210E-05 | 256E-07 | 126E-07 | 6.42E-06 1.956-11 535B-07 | 4326-10 | 277807 | 2.87E-05
3= ) kg 782E07 | 294E-09 | 9.76E-11 7.78E-07 1.66E-08 | 1.76E-08 125608 | 2.30E-07 1.84E-06
PET %_] = kg 2.55E-04 7.35E-06 8.08E-06 2.14E-04 7.90E-06 5.51E-06 4.85E-03 1.19E-01 1.24E-01
2 m 143F-04 | 993E-06 | 55706 | 2.01E-04 133606 | 675B-07 | 858E-07 | 420E-05 | 4.05B-04
3l m 217E-02 | B376E-03 | 205802 | 426E-02 | 3.626-04 1.06E-03 1.51E-02 7.21E-03 1.12E-01
] kg 167605 | 173E-07 | 425E-09 | 184E-05 | 648E-08 | 9.95E-08 198607 | 6.01E-07 | 3.626-05
A m 370E-04 | 155E-07 | 429B08 | 590E-04 | 237E-07 | 594507 168E-07 | 815B-06 | 9.69E-04
Ol AZLE kg 149E-11 | 578E-07 | 355E-07 | 1.12E-05 | 4.89E-07 1.61E-06 188E-05 | 270E-06 | 3.57E-05
PVC kg 4.32E-08 5.14E-06 2.39E-06 1.04E-04 2.03E-08 1.55E-05 9.23E-06 1.94E-05 1.56E-04
AT kg 582E-10 | 470E-06 | 856E-06 | 8.34E-05 730607 | 263B-06 | 3.67E-04 | B863E-05 | 554E-04
R= e kg 3.68E-11 3.15E-06 1.89E-06 3.56E-05 4.16E-06 9.38E-06 8.72E-05 1.59E-05 1.57E-04
oA & & kg 357E-10 | 943E-06 | 220E-05 | 122B-04 | 6.02E-07 | 9.04E-06 | 7.83E-04 | 1026-04 | 1.05E-03
o}~ F ton 834F-04 | 113E-04 | 177604 | 337B-03 | 345E-05 1.17E-04 7.756-03 1.776-03 1.42E-02
Al Z0]L F-No.50 m 7.68E-03 410E-04 1.50E-04 1.16E-02 2.71E-05 1.09E-03 2.95E-05 4.73E-04 215E-02
Al Z0]L F-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
AlZ0]L M-No.50 m 9.59E-03 414E-04 1.83E-04 1.11E-02 2.84E-05 1.68E-03 2.24E-05 4.76E-04 2.34E-02
AlZ0]L M-No.80 m 1.15E-02 5.07E-04 2.38E-04 1.42E-02 2.84E-05 1.94E-03 2.24E-05 4.776-04 2.90E-02
ZgEE D25 2.5m set 117603 | 1.14E-06 | 675E-07 | 121E-03 1.65E-06 126E-05 | 3.25B-05 | 4.66E-05 | 248E-03
ZE2E D25 3.0m set 1.40E-03 1.36E-06 8.10E-07 1.46E-03 1.98E-06 1.51E-05 3.90E-05 5.59E-05 2.97E-03
g2 E D25 3.5m set 1.63E-03 1.59E-06 9.45E-07 1.70E-03 231E-06 1.76E-05 4.55E-05 6.52E-05 3.47E-03

Collection @ kmou




FgE2E D25 4.0m set 1.87E-03 1.82E-06 1.08E-06 1.94E-03 2.64E-06 2.02E-05 5.20E-05 7.45E-05 3.96E-03
FE2E D25 5.0m set 2.33E-03 2.27E-06 1.35E-06 2.43E-03 3.30E-06 2.52E-05 6.51E-05 9.31E-05 4.95E-03
FgE2E D25 6.0m set 2.80E-03 2.72E-06 1.62E-06 2.91E-03 3.96E-06 3.02E-05 7.81E-05 1.12E-04 5.94E-03
ZE2E D25 8.0m set 3.73E-03 3.63E-06 2.16E-06 3.88E-03 5.28E-06 4.03E-05 1.04E-04 1.49E-04 7.92E-03

32 Zt uFd #AF}F 4A

B Ao PG Level 4 BAQ EFFFEFAA EBS =21 A
WA 9} FFAEA, VIS AE vRORE 1207 A mEFe] tiste] Y
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Table 3.3 Weighting values of environmental load for 120 of steel box

bridge

Weighting values
No. ADP AP EP GWP obr POCP TETP HTP TOTAL

Eco-point | Eco-point | Eco-point | Eco-point | Eco-point | Eco-point | Eco-point | Eco-point | Eco-point

1 3.50E+02 1.13E+01 4.06E+00 | 2.85E+02 | 4.18E+00 6.96E+01 6.23E+00 6.25E+01 7.93E+02
2 2.74E+02 | 842E+00 | 3.70E+00 | 2.03E+02 | 2.97E+00 | 4.93E+01 5.02E+00 | 4.45E+01 5.91E+02
3 8.96E+02 | 2.91E+01 1.11E+01 749E+02 | 1.07E+01 1.83E+02 1.63E+01 1.60E+02 | 2.05E+03
4 5.27E+02 1.71E+01 8.58E+00 | 4.19E+02 | 5.94E+00 1.01E+02 1.08E+01 8.92E+01 1.18E+03
5 5.86E+02 | 212E+01 1.25E+01 545E+02 | 4.80E+00 1.43E+02 1.37E+01 7.26E+01 1.40E+03
6 3.61E+02 1.33E+01 8.26E+00 | 3.50E+02 | 3.13E+00 9.20E+01 8.08E+00 | 4.64E+01 8.82E+02
7 5.47E+02 1.74E+01 1.26E+01 3.56E+02 | 5.98E+00 6.78E+01 2.04E+01 9.27E+01 1.12E+03
8 4.78E+02 1.52E+01 1.02E+01 3.10E+02 | 5.19E+00 5.85E+01 1.65E+01 8.00E+01 9.73E+02
9 5.33E+02 1.68E+01 1.21E+01 3.21E+02 | 2.13E+00 742E+01 1.17E+01 3.45E+01 1.00E+03
10 9.03E+02 | 3.22E+01 1.39E+01 6.99E+02 | 531E+00 | 215E+02 | 8.68E+00 | 8.23E+01 1.96E+03
11 1.78E+02 6.25E+00 | 295E+00 | 1.59E+02 | 1.67E+00 | 4.42E+01 3.18E+00 | 2.52E+01 4.20E+02
12 9.03E+02 | 299E+01 1.69E+01 712E+02 | 9.82E+00 1.60E+02 | 257E+01 149E+02 | 2.01E+03
13 8.85E+02 | 3.01E+01 1.73E+01 7.58E+02 | 1.00E+01 1.67E+02 | 247E+01 1.50E+02 | 2.04E+03
14 9.93E+01 3.58E+00 | 2.05E+00 | 1.07E+02 | 1.15E+00 | 2.53E+01 3.18E+00 1.75E+01 2.60E+02
15 5.71E+02 1.96E+01 1.14E+01 5.04E+02 | 6.40E+00 1.12E+02 1.73E+01 9.71E+01 1.34E+03
16 1.62E+02 5.72E+00 | 3.59E+00 | 1.42E+02 | 1.92E+00 | 3.07E+01 530E+00 | 2.91E+01 3.81E+02
17 | 3.20E+02 1.10E+01 7.31E+00 | 2.83E+02 | B3.89E+00 6.26E+01 1.11E+01 5.89E+01 7.57E+02
18 5.54E+01 2.08E+00 L19E+00 | 5.49E+01 6.26E-01 1.07E+01 1.64E+00 9.50E+00 | 1.36E+02
19 1.56E+02 527E+00 | 3.13E+00 | 1.36E+02 | 1.89E+00 | 3.07E+01 4.86E+00 | 2.85E+01 3.67E+02
20 | 3.24E+02 1.27E+01 6.97E+00 | 3.36E+02 | 2.55E+00 | 8.71E+01 6.26E+00 | 3.84E+01 8.14E+02
21 2.88E+02 9.00E+00 5.21E+00 | 2.69E+02 '| 2.58E+00 6.39E+01 8.02E+00 | 3.96E+01 6.85E+02
22 1.02E+03 3.20E+01 1.60E+01 8.61E+02 | 1.18E+01 218E+02 | 232E+01 1.77E+02 | 2.36E+03
23 3.96E+02 1.34E+01 6.94E+00 | 3.66E+02 | 4.34E+00 9.09E+01 8.66E+00 6.50E+01 9.51E+02
24 | 415E+02 1.36E+01 6.92E+00 | 3.56E+02 | 4.57E+00 | 8.59E+01 9.15E+00 6.87E+01 9.60E+02
25 2.07E+02 6.81E+00 | 3.55E+00 | 1.84E+02 | 2.34E+00 | 4.51E+01 4.72E+00 | 3.50E+01 4.89E+02
26 122E+02 | 4.01E+00 | 2.32E+00 | 1.02E+02 | 1.48E+00 | 249E+01 3.14E+00 | 2.22E+01 2.83E+02
27 1.52E+02 594E+00 | 3.97E+00 | 1.60E+02 | 1.56E+00 | 3.79E+01 3.99E+00 | 2.30E+01 3.88E+02
28 8.63E+02 | 3.10E+01 1.69E+01 7.67E+02 | 9.59E+00 1.69E+02 | 2.50E+01 145E+02 | 2.03E+03
29 1.91E+02 7.09E+00 5.16E+00 | 1.80E+02 | 2.33E+00 | 4.04E+01 6.33E+00 | 3.49E+01 4.67E+02
30 | 2.00E+02 726E+00 | 415E+00 | 1.85E+02 | 2.12E+00 | 4.23E+01 5.78E+00 | 3.24E+01 4.78E+02
31 6.74E+01 2.34E+00 1.42E+00 | 6.16E+01 8.33E-01 1.36E+01 2.79E+00 1.25E+01 1.63E+02
32 | 227E+02 7.64E+00 | 4.04E+00 | 2.04E+02 | 2.68E+00 | 4.51E+01 9.71E+00 | 4.04E+01 5.40E+02
33 1.53E+02 5.06E+00 | 3.01E+00 | 1.30E+02 | 1.67E+00 | 2.79E+01 5.67E+00 | 2.51E+01 3.52E+02
34 | 265E+02 9.37E+00 | 8.74E+00 | 2.39E+02 | 2.96E+00 5.03E+01 1.40E+01 4.52E+01 6.35E+02
35 3.34E+02 1.16E+01 1.01E+01 2.78E+02 | 3.77E+00 5.78E+01 1.79E+01 5.76E+01 7.70E+02
36 118E+02 | 419E+00 | 241E+00 | 1.15E+02 | 1.38E+00 | 2.58E+01 533E+00 | 2.12E+01 2.94E+02
37 6.44E+01 2.32E+00 1.53E+00 | 6.37E+01 8.53E-01 1.41E+01 3.00E+00 1.29E+01 1.63E+02
38 2.23E+02 7.73E+00 | 447E+00 | 2.08E+02 | 2.83E+00 | 449E+01 1.05E+01 4.33E+01 5.45E+02
39 1.86E+02 6.62E+00 | 3.92E+00 | 1.81E+02 | 241E+00 | 4.03E+01 8.57E+00 | 3.67E+01 4.66E+02
40 5.24E+02 1.87E+01 1.02E+01 4.92E+02 | 6.56E+00 1.09E+02 1.51E+01 9.73E+01 1.27E+03
41 4.32E+02 1.52E+01 7.95E+00 | 3.93E+02 | 5.26E+00 | 8.57E+01 1.22E+01 7.83E+01 1.03E+03
42 126E+02 | 447E+00 | 2.42E+00 | 1.18E+02 | 1.59E+00 | 2.65E+01 3.51E+00 | 2.35E+01 3.06E+02
43 6.81E+01 2.52E+00 1.63E+00 | 6.86E+01 9.31E-01 1.56E+01 2.23E+00 1.37E+01 1.73E+02
44 | 248E+01 9.47E-01 5.72E-01 2.66E+01 3.38E-01 5.91E+00 7.90E-01 4.99E+00 | 6.49E+01
45 1.22E+02 | 4.62E+00 | 246E+00 | 1.22E+02 | 1.50E+00 | 2.45E+01 3.46E+00 | 2.24E+01 3.04E+02
46 6.30E+01 2.16E+00 1.15E+00 | 5.33E+01 7.75E-01 1.13E+01 1.90E+00 1.16E+01 1.45E+02
47 | 8.58E+01 3.15E+00 1.30E+00 | 8.56E+01 1.14E+00 1.98E+01 4.82E+00 1.61E+01 2.18E+02
48 8.39E+01 3.08E+00 1.90E+00 | 8.35E+01 1.12E+00 1.85E+01 3.11E+00 1.69E+01 2.12E+02
49 1.70E+02 6.01E+00 | 3.94E+00 | 1.56E+02 | 2.08E+00 | 3.40E+01 6.38E+00 | 3.13E+01 4.10E+02
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50 1.55E+02 6.31E+00 4.82E+00 1.92E+02 1.79E+00 3.89E+01 6.89E+00 2.74E+01 4 33E+02
51 2.02E+02 8.91E+00 9.77E+00 2.53E+02 2.27E+00 5.02E+01 1.10E+01 3.51E+01 5.73E+02
52 1.24E+02 5.55E+00 5.41E+00 1.66E+02 1.60E+00 3.50E+01 6.21E+00 242E+01 3.68E+02
53 5.71E+02 1.86E+01 1.06E+01 4 68E+02 6.77E+00 9.94E+01 211E+01 1.05E+02 1.30E+03
54 5.71E+02 1.91E+01 1.05E+01 4 88E+02 6.60E+00 1.07E+02 1.92E+01 1.02E+02 1.32E+03
55 3.08E+02 1.04E+01 5.95E+00 2.60E+02 3.59E+00 5.52E+01 1.09E+01 5.53E+01 7.10E+02
56 9.53E+02 3.26E+01 1.78E+01 8.27E+02 1.16E+01 1.78E+02 3.35E+01 1.78E+02 2.23E+03
57 2.73E+02 8.08E+00 2.97E+00 2.29E+02 2.39E+00 5.35E+01 6.88E+00 3.76E+01 6.13E+02
58 7.86E+01 2.81E+00 1.83E+00 7 42E+01 9.49E-01 1.62E+01 2.72E+00 1.42E+01 1.92E+02
59 1.31E+02 4 43E+00 2.47E+00 1.10E+02 1.50E+00 2.50E+01 3.99E+00 2.27E+01 3.01E+02
60 1.91E+02 6.51E+00 3.53E+00 1.61E+02 2.09E+00 3.57E+01 6.82E+00 3.21E+01 4 39E+02
61 3.86E+02 1.24E+01 5.91E+00 3.65E+02 3.76E+00 6.83E+01 1.17E+01 5.84E+01 9.12E+02
62 411E+02 1.42E+01 7.47E+00 3.45E+02 4 59E+00 7.86E+01 1.34E+01 7.03E+01 9.44E+02
63 3.14E+02 1.01E+01 6.97E+00 2.03E+02 1.57E+00 4 44E+01 9.92E+00 2.53E+01 6.15E+02
64 5.95E+01 1.65E+00 1.55E+00 3.17E+01 3.54E-01 6.18E+00 3.66E+00 7.30E+00 1.12E+02
65 5.74E+01 2.14E+00 1.90E+00 4.22E+01 3.58E-01 8.75E+00 2.25E+00 6.00E+00 1.21E+02
66 5.17E+01 1.93E+00 1.67E+00 3.82E+01 3.37E-01 7.56E+00 2.00E+00 5.60E+00 1.09E+02
67 2.36E+01 8.19E-01 7.11E-01 1.61E+01 1.42E-01 3.50E+00 7.51E-01 2.27E+00 4.79E+01
68 1.35E+02 4.87E+00 2.55E+00 1.26E+02 1.54E+00 2.88E+01 3.87E+00 2.33E+01 3.26E+02
69 2.57E+02 8.94E+00 4.13E+00 2.31E+02 2.98E+00 5.20E+01 8.31E+00 4.61E+01 6.10E+02
70 1.96E+02 6.85E+00 4.80E+00 1.69E+02 2.30E+00 3.67E+01 6.24E+00 3.44E+01 4 57E+02
71 2.54E+02 8.95E+00 6.18E+00 2.28E+02 3.16E+00 4 95E+01 7.99E+00 4.70E+01 6.06E+02
72 3.14E+02 1.07E+01 7.99E+00 2.76E+02 4 .68E+00 5.55E+01 1.26E+01 7.04E+01 7.52E+02
73 1.62E+02 5.22E+00 1.94E+00 1.29E+02 1.87E+00 2.97E+01 4.02E+00 2.81E+01 3.61E+02
74 1.40E+02 4.96E+00 2.10E+00 1.42E+02 1.97E+00 3.42E+01 3.86E+00 2.93E+01 3.59E+02
75 8.31E+01 2.82E+00 1.52E+00 7.02E+01 9.50E-01 1.58E+01 245E+00 1.43E+01 1.91E+02
76 3.31E+02 1.14E+01 5.83E+00 2.90E+02 3.74E+00 6.38E+01 1.00E+01 5.65E+01 7.72E+02
77 3.34E+02 1.10E+01 5.86E+00 2.91E+02 4.04E+00 6.76E+01 8.78E+00 5.98E+01 7.82E+02
78 3.39E+02 1.03E+01 5.14E+00 2.22E+02 3.34E+00 4 61E+01 8.94E+00 5.07E+01 6.86E+02
79 1.55E+02 4.82E+00 2.59E+00 1.60E+02 1.54E+00 3.86E+01 3.85E+00 2.31E+01 3.89E+02
80 9.68E+01 3.53E+00 1.96E+00 8.31E+01 4.79E-01 1.79E+01 2.05E+00 7.63E+00 2.13E+02
81 1.09E+02 4.08E+00 2.69E+00 9 47E+01 5.02E-01 1.97E+01 2.70E+00 8.20E+00 242E+02
82 9.81E+01 3.64E+00 2.09E+00 8.77E+01 4 23E-01 1.87E+01 2.13E+00 6.97E+00 2.20E+02
83 4.78E+01 1.82E+00 1.09E+00 4.70E+01 5.62E-01 9.57E+00 1.39E+00 8.40E+00 1.18E+02
84 4.38E+01 1.64E+00 9.46E-01 4 10E+01 5.04E-01 8.19E+00 1.27E+00 7 .55E+00 1.05E+02
85 4.70E+02 1.86E+01 1.09E+01 4 98E+02 4 18E+00 1.18E+02 1.10E+01 6.30E+01 1.19E+03
86 6.09E+02 2.04E+01 1.07E+01 5.09E+02 7.47E+00 1.14E+02 1.78E+01 1.12E+02 1.40E+03
87 8.72E+01 3.35E+00 2.14E+00 8.90E+01 7.79E-01 2.16E+01 246E+00 1.19E+01 2.18E+02
88 4.71E+02 1.79E+01 1.06E+01 4 80E+02 4.00E+00 1.13E+02 1.16E+01 6.10E+01 1.17E+03
89 8.30E+01 3.24E+00 2.17E+00 8.55E+01 7.53E-01 2.07E+01 2.63E+00 1.17E+01 2.10E+02
90 1.29E+02 5.05E+00 3.04E+00 1.36E+02 1.22E+00 3.32E+01 3.67E+00 1.87E+01 3.31E+02
91 1.69E+02 6.53E+00 3.94E+00 1.83E+02 1.62E+00 4 34E+01 4 54E+00 2.46E+01 4 37E+02
92 1.30E+02 4.88E+00 3.81E+00 1.20E+02 1.56E+00 249E+01 4.90E+00 2.36E+01 3.13E+02
93 4 54E+02 1.66E+01 9.14E+00 4.01E+02 4 50E+00 8.99E+01 1.24E+01 6.84E+01 1.06E+03
94 2.85E+01 1.14E+00 1.01E+00 2.97E+01 2.73E-01 7.11E+00 9.39E-01 4.10E+00 7.28E+01
95 5.23E+02 1.92E+01 8.89E+00 5.04E+02 4.01E+00 1.21E+02 9.37E+00 6.00E+01 1.25E+03
96 1.95E+02 7.70E+00 3.88E+00 2.05E+02 1.53E+00 4.60E+01 3.96E+00 2.32E+01 4 86E+02
97 1.38E+02 5.39E+00 2.73E+00 1.43E+02 1.05E+00 3.15E+01 2.79E+00 1.59E+01 3.41E+02
98 246E+02 7.62E+00 3.58E+00 1.97E+02 1.58E+00 4 61E+01 3.75E+00 2.37E+01 5.29E+02
99 1.10E+03 410E+01 1.91E+01 1.07E+03 8.43E+00 2.60E+02 1.99E+01 1.26E+02 2.64E+03
100 7.50E+01 2.57E+00 1.60E+00 6.78E+01 5.72E-01 1.60E+01 1.59E+00 8.56E+00 1.74E+02
101 1.76E+02 6.26E+00 3.34E+00 1.60E+02 2.12E+00 3.48E+01 4.82E+00 3.15E+01 4.19E+02
102 1.32E+02 4.76E+00 2.62E+00 1.29E+02 1.61E+00 2.92E+01 3.65E+00 2.38E+01 3.27E+02
103 5.21E+02 1.75E+01 9.01E+00 4 40E+02 6.52E+00 9.44E+01 1.49E+01 9.69E+01 1.20E+03
104 2.84E+02 9.63E+00 5.07E+00 242E+02 3.07E+00 5.17E+01 8.48E+00 4 58 E+01 6.49E+02
105 2.90E+01 9.10E-01 7.43E-01 1.79E+01 3.18E-01 3.31E+00 1.22E+00 5.00E+00 5.84E+01
106 3.91E+01 1.17E+00 8.76E-01 2.34E+01 4 .23E-01 4.24E+00 1.53E+00 6.63E+00 7.74E+01
= " I
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107 | 1.27E+02 4.56E+00 2.69E+00 1.16E+02 1.46E+00 2.69E+01 3.51E+00 2.17E+01 3.05E+02
108 | 3.70E+02 1.28E+01 7.10E+00 3.29E+02 4.50E+00 7.38E+01 1.05E+01 6.70E+01 8.75E+02
109 | 6.47E+01 2.37E+00 1.43E+00 6.14E+01 8.33E-01 1.45E+01 1.87E+00 1.23E+01 1.59E+02
110 | 3.32E+01 1.25E+00 8.25E-01 3.48E+01 4.51E-01 8.20E+00 1.02E+00 6.63E+00 8.63E+01
111 4.59E+02 1.52E+01 8.36E+00 3.76E+02 5.39E+00 8.29E+01 1.53E+01 8.29E+01 1.04E+03
112 | 7.21E+01 2.63E+00 1.73E+00 7.07E+01 6.52E-01 1.72E+01 1.95E+00 9.95E+00 1.77E+02
113 7.91E+01 3.15E+00 2.15E+00 8.64E+01 8.08E-01 2.12E+01 2.32E+00 1.23E+01 2.07E+02
114 | 5.92E+02 2.21E+01 1.34E+01 5.62E+02 4.63E+00 1.38E+02 1.26E+01 7.01E+01 1.42E+03
115 1.88E+02 7.18E+00 4.76E+00 1.83E+02 1.49E+00 4.40E+01 4.97E+00 2.35E+01 4.57E+02
116 | 8.71E+01 3.42E+00 2.58E+00 9.02E+01 8.75E-01 2.16E+01 2.60E+00 1.31E+01 2.22E+02
117 | 1.72E+02 6.92E+00 2.56E+00 1.91E+02 1.53E+00 4.61E+01 2.90E+00 2.29E+01 4 45E+02
118 1.68E+02 5.69E+00 2.60E+00 1.44E+02 1.93E+00 3.23E+01 4.13E+00 2.88E+01 3.87E+02
119 | 1.70E+02 5.81E+00 2.70E+00 1.48E+02 1.98E+00 3.33E+01 4.22E+00 2.95E+01 3.95E+02
120 | 1.60E+02 5.42E+00 2.72E+00 1.27E+02 1.66E+00 3.02E+01 8.40E+00 2.52E+01 3.61E+02
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Fig 4.1 Correlation analysis between construction cost and environmental load
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Fig 4.2 Correlation analysis between material cost and environmental load
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Fig 4.10 Details correlation analysis between material cost and environmental load
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Fig 4.11 Details correlation analysis between material cost associated with LCI DB

and environmental load
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Fig 4.13 Details correlation analysis between length and environmental load
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HA HE HLA TN, MES IS AHsty] e BA AE S AHLEHA, Al
2% ME Hristr] 98 HA AHEE ARESAY A2 A dE #F83
AE == Ssl AA AEERE FESE Zoldta Ageolsta o
(Kolodner, J. 1993)
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A= 7ME & 9Fe F= A 23WHEe A3 23 (Inductive
retrieval method), A|4}7]%F Z3]%H (Knowledge-based retrieval method),
<3 FZ="H(Nearest-neighbor retrieval method)®] 372 FEZ + Y&
o, o] Al 7HA e 238k AFES7= T Table 518 AREH7|WHSE9
FrARALE 23 37HAE YER T

Table 5.1 A method of retrieving similar cases of CBR
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Fig 5.3 Case learning using genetic algorithm
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Table 5.2 A method of granting index of similarity
FEFAAe] FH FAE A FoH
= A T kel Agel os] L fAHdo] AAE M Ho
© A < = F Ao 540 93] LT Agolvt F Fo

sl A%,

| Az t4
RERE !

MWXmos%?@m%;@%umﬁﬁdaﬁz ,

7] EARE gk — Al AR R S _
‘ | }Jﬁwg e ‘XlOO > AFx%) & A 09L Hodsgch

BAGY A FAE AFE ANFHE A 1009, BLHSE A9 09

S 7

Collection @ kmou



)

ALe| v o] 2= 2]

=] 7}

=
3

3hel 7}

HEAE Rol

o}

E(Iijl)

7]

A

1

o
o)

—_—

0

;.OO
Bo

Faclje 7tEA

Bo

il

ﬁo
o

3}

A%

Akl

| —
)

Bl

st A}

ZO

N

s

= AlgFARE(

o

o

T
o

‘|_

FAAREI ] A

Y

]_

o W

s

ﬁo
B

n

71A,

D AR 2 EE ALEARE O

AR HE 3

AR

R, :

—
o

O
-

oy

o

ot
ﬁo
B

ﬁo
o

—~
o

oF

Y
._OL
Mz

Collection @ kmou



I/Vi = n
S
i=1
o] 7] 4],
W, 1 28 SAAE 9 FAE 71EX

n s FER A £

714,

P AT TR 24 B4R

Collection @ kmou



5.2.2 AL Z|HEFE9 7]

58 Ad DB ¥ /18w #Rs a4

22 120709 24T A

1F T Y= 1071 A, 57 TsAE(SAEA IR HHH)=
Apgst YW A 57 mdo]l A=) ARSIt a8 B 110709 wE

< CBR =" Z3AEHDBE o] &3t th

Table 532 st5AHE Q] @3}, Table 54 HAEAM @3-S el ot sk
Aol ASAEE 2 FdEgacle] s ExEEE AR
Table 5.3 Learning case
ag wa | avad | Aes | e | awe | Ewaew | A A Cutoff | B7A%e%
ol 2
1 80 79 632 1 s 2 40 19.251 1 919,554,849 89.23% 1.36E+02
2 135 209 28215 4 3 3 50 11.229 3 ¥#4,297,679,183 91.60% 5.40E+02
3 170 21.14 3593.8 4 %4 4 45 20.051 3 ¥#5,183,464,054 80.84% 4.33E+02
4 50 279 1395 6 4 1 50 1 1 ¥2,213,404,661 86.61% 3.31E+02
5 200 79 1580 1 Lo g 4 55 1 2 ¥#2,809,754,160 89.83% 3.61E+02
Table 5.4 Verification case
azb HMES
A% w4 | AaRaE | e | e | Awe | oAdgns | L an R Cutoff | @A%ele
1 200 23.675 4735 4 3 4 55 15.3523 3 ¥#6,935,349,497 78.37% 6.85E+02
2 105 209 21945 4 3 2 55 10.5911 1 ¥#4,093,510,750 88.09% 3.88E+02
3 150 114 1710 2 3 3 58 1091 3 ¥#2,734,183,778 86.82% 3.01E+02
4 230.23 185 4259.255 4 3 5 50 54 2 ¥7,276,809,337 86.48% 7.72E+02
5 8725 114 9946.5 4 3 17 65 19.3403 1 ¥#14,687,037,761 76.39% 1.25E+03
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2 AREdEAe] 0189 #E VAW HWAE, A o2 YERdTh

Table 5.5 Weight of impact factor

A8 744 ﬂp}] oz S

ST = Eils =
72 | 9% | =9 SRS s | Bas - i

R A Az | mel | w4

CBR I | 0.333331 | 0.174756 | 0.333332 | 0.158581

CBR II | 0.064441 | 0.024579 | 0.182654 | 0.019128 | 0.212351 | 0.102966 | 0.167987 | 0.01552 | 0.210375

CBR =93} Hlal £435t7] st &8 & FdHo =z FJadol &
ARAA T A tiste] YN mE S A2 1207) Y BF F
CBR Edo| HASAtel= 229l 5709 wzks A9ek 11570 n e A FsE
FEHAN Ao R Az vprol 37 iEAS AAISE T Fig 5.6 ARHA
of tis] BT ES AN Tgzoltt. FAA A2 y=0.1533z+88.979°| ™

ARA T R*E 087450t} Fig 5.7 Aol disl dd &S A 1)
olth FAA 2] y=293722+55.0270] 8 AAAGF R*S 0.6987°]t}.
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Fig 5.6 basic requirement analysis of deck areas
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Table 5.6 Result of basic

requirement analysis model

2 A A9y =24
?% 373 F-3h A%+ g4 A
o K A=t | AFE | A& | A3k AHRE | 2AE
1 | 6.85E+02 | 6.84E+02 | 99.90% | -0.10% | 9.21E+02 | 134.45% | 34.45%
2 | 388E+02 | 3.59E+02 | 92.60% | -7.40% | 4.27E+02 | 110.01% | 10.01%
3 | 3.01E+02 | 5.13E+02 | 170.52% | 70.52% | 3.33E+02 | 110.50% | 10.50%
4 | 7.72E+02 | 7.88E+02 | 102.04% | 2.04% | 828E+02 | 107.31% 7.31%
5 | 1.25E+03 | 2.99E+03 | 238.84% | 138.84% | 1.93E+03 | 154.77% | 54.77%
HFas 43.78% 23.41%
HA} 63.23% 20.68%
Table 5.7 Result of CBR model
2 A CBR =4
A5 |
o 2H7g 73t CBR 1 CBR 0T
il AZ% | %= | e | dzx | A%= | oAs
1 | 6.85E+02 | 8.29E+02 | 120.97% | 20.97% | 817E+02 | 119.28% | 19.28%
2 | 3.88E+02 | 4.84E+02 | 124.64% | 24.64% | 453E+02 | 116.86% | 16.86%
3 | 3.01E+02 | 347E+02 | 11532% | 15.32% | 3.48E+02 | 115.58% | 15.58%
4 | 7.72E+02 | 7.72E+02 | 100.02% | 0.02% | 7.34E+02 | 9513% | -4.87%
5 | 1.25E+03 | 1.76E+03 | 140.99% | 40.99% | 1.60E+03 | 127.83% | 27.83%
HE A& 20.39% 16.88%
2} 14.86% 12.06%
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Fig 5.8 Comparison of CBR model and basic requirement analysis model
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