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Study on the Bridge Maintenance and Operation Level
Using Life-Cycle Cost Analysis

Yong-Hyun, Chun

Department of Civil Engineering, Graduate School,
Pukyong National University

ABSTRACT

This study predicts the maintenance and operation level of the bridge
based on the LCC concept.

In order to predict the LCC of the given case, suggested the
maintenance and operation level after reviewing other related matenals.
Apply the real information of the maintenance and operation to the
three cases of the maintenance and operation level (real, current, and
prevented maintenance and operation level). And based on such
analytical measures, maintenance and operation costs and LCC in
maintenance and operation level have been predicted; therefore,
suggests the basic information about maintenance and operation level
for the bridge.

With a result of this study, we could obtain (1)the LCC of
PSC-bridge and RC-bridge is more economy than Steel-bridge and
(2)more active maintenance and operation of a bridge is absolutely

necessary.
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| 5Ed PEFARYFES ALAHISTEAS A

M

A
T

N
>
(%
o
)
r o)
)

Uebid <E 25>¢ #rh
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<E 25> §ABYSFEY 2 o)1l

fA| el

e

AAF AR5 F
(Real Maintenance)

- AEage NAE #AdFedA gAE A
g4 8E ol gt A,

A AT
(Current Maintenance)

w7 A% § e
d A $ADYFFLE FAAA
o =23 FARGANE B ST

i
=
off
o
e

o] AEY $AVYE @ AS AFE & 50
4o 18d 4 0 Aes ARad 4B

ol b A el

(Prevented Maintenance)

2 §AB=Es 99 2
o 449 E2TA}

o WEEFE 100808 HA)E 9
g

S o AEY §ARHE T A4S WFE o 1009
Ax ALE £ U Aoz 714 AL &3 F
o,
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3. LCC ¥4 o] &

3.1 LCCH g 2 #4441

3.1.1 LCCH 7y

!

AMETZAEE A THEEY vas] BY oA sk & Ao
ol EAF). o8 Y o] Ao XE dHZAHAE AEL HES
278 23 e AEEL EAFA ¥ T4 (Unique)S Zeths A
Ao F AAZ A3 FAIG FoAx AHEo] A

de AR 2E v Ue Ao

shute] A Eol AR fsiAe dAS AT HAo] "HeHoeR
aEEd ol AP Ade TR HAE T AN A=
A 74A] olAd] o]2 ARZ Tdg Y Fd € A¥o] HFAHA A
Aol AgAolg.

e AzAF nlE APAEL A7l A1 ARRTIE 4]
oA Ful do] o]F AEZ w71 AT AALIRE THAE A
ol F7)(Life Cycle)54E& 7FAR Atk oA7lA AdZe] ARF7I(Life
Cycle)s A AE2 @A Fdo o2& H AL delde 9=
Adwtz oz 7|8} G, A - Hr)e] GAE Ul AY, ZF 3
v ARGEE s

NEE9 AT 7H&(Life Cycle Cost)& AMAEY AofF7] Tt

SAEE BE 08 = 254, A%, 44 - A7 o 2a5e A
Avlge) g ofujsty A LOC BAAAE $4 u g0 B

8¢ ZRAEe $9r|E 3 gAR TR R, 4 dAdE oAYE:

=
BE H g ade] A vES AR og, oY A AAH AN 5



of HAEg 71Ye MAst Z @A v asd HEd=
xzAEe9 o 7bHA F& di T HH
= od el & EE Fo3 245 diF Fol 7|3t wE
A 7hale] vawg Fste AAAH HrhE
Jow Pl g @A A7 BE %7

FolA. LCCE

ZAEY glojA m g Fasir} .
WY LCC FAYEL ota AFEA A9 HollA gernzx Axw
7HA)1e] A3 E wlg oz do] veEhE oE <F 31>7 #th

<E 31> Z=AE A @A LCC FAFgEY

FRee aRen R g

4§ ol i

}goz o
ote M

—X
=

2=
n
i

RRE ZRE r83
_ 29 7] 9]
N8 - A
2]
2 7] = 2] FRTe——
2 7] AbH] 2 B L - Y
Qutzan 2 o) g
Qutgrel ) Q7]
3 . ) =i
- A7) - AP
A oA 2 g
N Baen]
F*] =ty
N £ 1. 5] w7
ZA ]
Al s g8
N7 A8 &
&7 - w7 A 2 A4 - 974
A4 - w7 :
BEIA H71E Aee]
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3.1.2 LCC ¥44A

LCC B4 HxuAs B4 ZHE 933 3t deort. d& =1
AAGcte] Brh AAE FARA G Hrh $FRE JAHEAAY
=o] Q). olggt BAER we o]F LCC #AdAEY FAduEol
ARH 1 LCC FASZo] AAE LCC AL AHEY mdE oy
o2 grg 7B stge] deF oz gapdd. ¥48 AT iy
pAAVEE B4 7| 2ke) Sl o] Stk

BA7|7kE @2go] AHAE EaAL LCC 7AFEEE H &S 4
R s Ago] W sttt o]E HEL BE v wAu g g A4F
02 o2 YME HAL] FA NEEA digd AEAE By 83}
A AgEd Tdez Aa5Ae T 9ad A58 £ olF T
A LCC BAd ol4F £ Uy Aus dMEd FIEEE uEbA
o AMg-FHTE

FAGREY v gage] gasy ofE vEE FHs] FHEILCO=
Fath | go] FHAD o8 71x2 4F FAAEAEHNE @ ]
Qg AAAFEAE vigoz HF JAEAS I HFEAT AR
9 ) =wl(Feed back)e] @AIZ AF7h dagslojzgto me} LCC E4 A9
A 2AS wwstn, TARS Fehl, 7T 4% oAHEA
A .2 e w42 AR s £ 2 oy g vy &8
wrotel thek FH|E ks @AlolH

LCC 29 Aatg gokstyl <29 31>% o
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HI
x
Ji0
kH
i)
e

0x
“«c .

K

b

=z

LCCH
29 %3
. 4
PTHEIL HENT
A 4
dHHE &8
h 4
LCC 240 2HS ANES
b
AEEX g 0cH

<3 31> LCC ¥adap?
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32 BAY H7pEd

AMA R A dutHo g H a5 AAAY FHrphEEd A 7
Za e LS E2F5d AT <FE 32>9 2 <FE 32>9 AAE
B o ZolA W32 S H(RR, Internal Rate of Return)< el 53
o =xt Hrlelr HAAFAT BFEE] BT B dUEY Frldd=
Balstz, £@A 7N H(NPV, Net Present Value)ol dubH Q1 7 g stell A
Exjote] AAREAN ALHE o8 7MA EAMEF P 2% Yy
olgla Amdtm ui THBER AME] BTl HmaEE B A
vy 712 WstE AAs) e F Jde ug HuRoEE @A
Aol o BEY Aoz wudr

w8 7 #1458 (Engineering economy)” ol &

lo

W7 mE faaglE ARE ouisit. old ¥aE AT HHAQ] V)
©2 #A7HPresent Worth), \7+57HAnnual Equivalent), vl&i7}t
(Future Worth), W42 &(IRR), 3] 7)7HPayback Period) §2% Y&
& glom o] Z BAr|zlo] A& & Wigre wiaeE AAZNE WA
HAA S F ABE7HEquivalent Uniform Annual Cost)2 #HE3HE R o]
wol Ahgs 9u.?

wela B AFeAe AAAd BALe guel AR AAE M J4E
3 nHY & 9= drbEd d7hEE ol &3ty v EE F7 #AEa o

g vmsnA o,
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<E 32> EXAH/EY =24 ux®

w8 (g % . 23 @3
oy wud
@+ e
- 34 1o 2
55 ATADE T e me | agsinel o
A E | ez B %E
710 N -AFEDE B E A
=AWl | /EEe B i A
un |(Payback| - o] 4%, H 27} o ¥
28 ndune EUE=3 52k A A ol o
= al Period) she = -39 AR
B EEE A7 AR
uh &5
@ .2
(e . o e wmn | AH 1A
E5alE R - EaAEd o - AR 7E ALHA
dasw | SRR RA| ¥ wAER
(ROD T gsawe aw | 0 T T [ Adel 82 4
\_1__7]”3. °
.
FAge A |- FA FlHe| -8 AY
gy | FEEA ST ALA AN a GRS | sere] ol
;‘;m A, woGgasel & - Pyl zZeAE|g
(NP;) S A S/ BANA AER | Forel A - Cash  Flow?]
So uli. | FAe %E/EF| -oled AFY | A AHAA
2 By 714, olt}.
- Cash Flow&
=] e s
g | FESEAMEA BAAR] anuwsos| gusa 4w
g | MM HE aasta, olg ol o T e setel oy
o | BE) |- EEAAA A QAEAR A .
A e abs it 7] HF. &
e W fAh | Ase Azl
1) S Thetih
- ¥z % Cash B4 dijte
Flowst @A7HA | - 254 2|28 aasd
2 sA8A HE | B e, L
a O T B o #Hg
Tl gy ST #ddge T -FY5H 5F| -Cash Flowst
@RR) |~ |EEelded ¥ |4 Ty FE|gAAAY bl
Rate T sh| o Hi dae 2ol
58 we. 27}
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T LCC A "4

® a7e) BRe APfADASE ANE A FABAFEE #
Aghule] Wi - B4 QUch Jeu AMEe] LCC A4l Rad A=
7l ZAslo} 917 oko} 2Ao] WS olel e AFelth ¥ AFAME B
FADASEL ANBI A ARst Ao AREA ARG 24D A
ARA e TR AR} A uFe] wFndFE ol 4t

331 2% LCC 7A%S

2 @7dA BAsuzeE LCC T35S <& 31>& Bz A
T4 de] <X 33> Jehiigith & dAvdAE ARA ulgel oA
T u@sA doken, Adugs dA4 AHg Fel e &F - A7)
e melsd 2n 27)FAu s GAB el LCCEA S 5
ATt

X

<E 33> B d7olAe I LCC 7S

HEE ZRE ARD LCC XEFo 4
‘ A% - A o .
E7]F A o = . 7bAd M| O

Z 7] FAH| oJulgalul T o] & O

gt gl v HEL O

A7) - DA A O

A4 2 Adn g 5 ot A A s O

_ B 44| Q

LA B2y) SA B2 X 7}d] O
W A A @,

e gu s x

AHE-ZpH] & A ZER Q) & x

e REERETEEE A - A7) X
A - 7] s A& 7} &) H71 & AP x
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332 A Y] H & L AFA 7]

AlAtAZIE TGl AAL AR P AT diE 4 F

AEEd fAwgn g HEHE
By gL E713AH div] 13

o«

i

<¥ 34> vt 7 REHE 2 B
A v8S e, 27| FAMEdE 4

A 2 ZEwE xgsic dA 2 ZeHle 4 A x2713AR¢
20008 QA HGA deHATA BuAY AEFE 288 HEdo

A=dtdn HAAgH 8L 94

YR &R A=H

..L_‘.
L

Ao g Azt

<E 34> ¥ FABYHS FLulE (27]FAH] gu)? (&9l : %)
7R 7 1 RC 3 PSC »
- tEBEEEEEEENREETEEL
Ba4H g 0.8 1.0 06 1.3 0.6 13
L=RAL IS 273 63.1 70.7 86.1 T70.7 86.1
APgzEn & 04 0.4 14 14 14 14
FAEE AT A AT SAAA Uy, FEAY WY 5 F
4R A7 A9 ul 9ok B ATdAE AdLRTIETEe 20019
LCCAE S =g AdetaaaaA AFs P A7, oA A%
A7t Qe WEzAe AAEFE FARY, 292 HYATE ¥

Aale] <3 356>9 Zol FATE] APAIZIE EEFIT <E 35> A
SOM(Start of Maintenance)S ¢33 T A ¥4 % HZF}o] @AE o=
el Aol

< 35> w#F G4 wAT APAT]

i 3 o
2 B 5 u 7 B % % 7
Yl SOM {B%43| SOM |BZAF| SOM | H4F| SOM | RZF
(d) Z10d) (d) 71(d) () 71(d) (d) 7103}
7 16 6 20 8 10 5 11 7
RC 15 5 19 7 9 5 11 8
PSC | 15 5 19 7 10 5 11 7
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333 9 &

ve wge @A uga A gon AFo AZHHRL A}
I F, A ARA A AL 3Fd] mE xF9 M WE
ste AL uigtt. maA x7|FAdE A4 AR ol FAAT #
ArgH e AEL vl o)A Al vuwrt ojHA Ao

LCCEA A= vige] 24H 8-S Ao 7tA=z @Ats|osin] o|g 2o}
AZrel] M =9 7hA] 3AF A] S E= o|AEo| o] &HTE  LCCEH
dale B7HIsER o]AEES FAd 2t shte] HAHo)AEE L}
Buisl, o] HAojz&E o] &3t md FAHE S9E A A
B, BT @49 gd< vge FHAZ S 34dd. ol E7Mde e

ojAbgel 23 HARUEE AEIFE WL 953 24t

i=[ 1+ s ]_1

1+ s

i amgog
in: uestos
fr @ SINSE T= HYHIRO A8

el g o8N AAWALL AFF, 939 ol Aol 2 ol
A510%)2] Hgon AAA FAL AAel olz Lol o] FeAAR
s7b A%E 1939 R 200087449 BE ALPAEE Ao
AATAEL 454%2 EAHAG @ B ATNAE 45%F 44E
dgs Agagch EBF B AL F 2 Bl ¥F ] E A
Ageld wdel 2AESES d3Er] oWy HEe AFTAEE

1.5%°0 A 105%7tA 1% e 2 B33ty U848 AAstgol

Rl
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the <E 36> 1993495 200087144 @53, FAH A5 9
T ojAs R EVHEeee] WEsolE yEd Aot

13)

o)

<E 36> °|A&, E7HdE e IE dxE dIAWIE

de BEoAE AR AU E
1993 85 438 353
1994 9.3 6.2 2.92
1995 8.8 45 411
1996 9.8 49 467
1997 12.8 45 7.94
1998 9.1 75 1.49
1999 7.98 08 7.12
2000 7.3 23 489
w8 A3 o) F9 AHA WL HE 454

#1993 ol B AF3F olHoR 1A PEolAE 10%7F HEHATH

334 #4711

A2e] B472 dm oijkEd W8dse HaguerE Ase
Aol FelF oy, of Fg- E47|Zte]l URE AojHA BrldFe wE F
A el ZR7F W AA EAZETY AYAHEE A ¢ Jdenz
2 9479 LCC £4& A% v&5d e WEAF7E dold dity

vae] f8@ Abde F4sE Rol BF ST AHAG
AN 7tk WEAF BAXY BE gL HAFE Aojmz

Abe 7 iote] WedSZ Agslof gk,

=
LU
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3.35 ul g8y

¥ o] A7+d 7}X)(Time Value of Money)E& x#ld<o LCCE AT}
= oz 32 80N AWHE uhg o] AZYF Arbyel AEY %
Woz wargyg. T8y ¥ AFAAE #4717 (Study period)?]l W&
Z7k M2 ohE AZER digkel] dig wiaelrg, AMEE AR B
gete}l e HiaFulpdd HFeis ZIUET BEASAY &2
BM7izto s AAstn, 7 £99 Ude JENAE A FAS T
A7 AT b JedFr M2 & dide] LCCH ol f83
A7t L ol gt u &S AAsta 1 AAAE Hriske el o AA
sotn godg'”

A7FARL e WA A/EE ol &Fte RE v {E @AIA 4
W g o2 upie] A u|gos P T 7 dieke] §A7IZH] wiet ¢
F 57t o g ghagi

=

mlo

1) @74
Ahge dotse YohFsIEe BASE LE v EL AAY ANz
wpazo] wmake whgelt).

P=Fx[—1—,—n] [ BOHREAAL ]
(1+1)
P #M (BT
F: OIH U
N oA IR
i omos

- 30 -



2) 974

Azpfeld A vl 4L A 7ES FYF v EoE w2 A
2.0 ujde] "l = HA7FE7H&(Annual Equivalent)22 UEME W
He g o] "o Axg dE £ol2 AL 3 A5 (Uniform Capital
Recovery)2ti e @ch'?

A=pP x [ '(1+,,') ] [ etobeteray |
(1+§) -1
At I3t (RSN
P BT HIS
n: 24 012
i s

o] A& e A3 THH B oE #r

nF i (1+i0)
=Dy TGy ]

oY ArhPe RE M §E FANAZ WA BUsd YA F ol
&g WA A B Fake Aol

B @3] AR ZE WF
=3

it

o] 7I&7HA & soshd <F 3703 #
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<E 37> £ a7 Arg8 Fe sl V&M

Faus

7127173

H 1

Z 71 F A

- AbeliLFe] LCCEAA] AL
fABY ST FADYY

*E
A A

AA 2 e

- Al iLke] LOCEA Al AR
CgABASEE FRBY

A%
g 9 2713AH] TF

R ERELEE R
wrag 48

o

A ey

- A A FA e

-8 2 ARy

DA e @
ZHFAR o &

z=71F
Ate] ] FRBHH HEH SR
Ak

<Table 34> #=Z

- A7 AN R AEHE o=

fetadz 9 Adgdz

ddztrleE,, AHdZER

A (1599, 12, 30
<Table 34> =

7
- NgYAA e T BRI AR

TC MdE =307 ARk

Azt AdmBse SxnA | v A Uk 9T,
ald 22 olste AR AR A SET, 2001d
ol & 45%

AAGABYFE ;. Aol

- A2
AN gagsan . 50

A T
T
201009
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X

T

A
A

ST Td

3 LCC ¥

AT e <29 32>% 22 ¢HE A

e LOC 2L AN R #t

| LcC 2

PYYED j

!

Y

EINSAHI

sXaeld

S % 22Uy BIAY

EHIOLA O

BIOFH b
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A

A&
B2 ASES

sl
4712 504

FA&eltl
24712+ 100

]

4

FUHELIY H2HST #a

!
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Y 4888

!
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4. LCC #4473 @ uZ&
4.1 Al wFe] A x A

411 A Fe] g4

Al e frA R AR EASHE 4R, RCR 132 PSCRE 77
107024 F 307049 ¥FE AR esich F FHL <F 41>
Zr.
<HE 41> Alelz g Q8

T & 3d =) #{m) d ZHm) A EE

Al 1880 102 590.0 DB-24

A2 1980 12.7 320.0 DB-24

A3 1982 11.7 2425 DB-24

A4 1982 12.0 221.0 DB-24

74 m Ab5 1983 12.0 362.1 DB-24
Ab 1985 9.8 245.6 DB-18

A7 1986 18.0 560.5 DB-24

A8 1987 350 554.2 DB-24

A9 1988 16.8 15.02 DB-24

Al0 1990 195 450.3 DB-18

Bl 1979 12.0 350.7 DB-24

B2 1981 257 2353 DB-24

B3 1984 37.0 862.1 DB-24

B4 1985 19.5 345.2 DB-18

RCHE B5 1985 270 363.0 DB-24
B6 1986 17.7 1572 DB-24

B7 1987 18.0 216.7 DB-24

B8 1988 12.0 265.2 DB-24

B9 1950 2.7 463.2 DB-24

BI10 1991 195 336.2 DB-24

C1 1980 150 2527 DB-24

C2 1981 127 256.3 DB-24

G 1982 117 5637 DB-24

4 1983 195 2373 DB-24
PSCi 5 1984 287 3521 DB-24
C6 1985 224 996.2 DB-24

C7 1985 160 5685 DB-18

C8 1986 127 325.7 DB-24

9 1986 19.5 4586 DB-24

C10 1987 14.7 4122 DB-24
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412 At v X8

1) =7)FA}n]
2713 )= 00219 =2 AHE Fagqides v Ao2 <F 42>
YERA T}

<H 42> Atelme] z7]F A

T = FETIEA) Z27)FAH(YH)

Al 1980 1,720,000,000

A2 1980 1,222,000,000

A3 1982 895,000,000

Ad 1982 848,640,000

3 7 A5 1983 1,478,000,000
AB 1985 850,000,000

A7 1986 3,868,000,000

A8 1987 7.369.967.000

A9 1988 1,075,000,000

AlD 1990 3,806,000.000

Bl 1979 996,000,000

B2 1981 1,693,950,000

B3 1984 6.477,000,000

B4 1985 2.109,000,000

RCE B5 1985 3,260,000,000
B6 1986 955,645,000

B7 1987 1389,612.000

B8 1988 1,174,000,000

B9 1990 4,468,000,000

Bl 1991 2,583,000,000

C1 1980 980,023,000

C2 1981 855,507,000

C3 1982 1,786,000,000

c4 1983 1,389,000,000

. C5 1984 2.715,000.000
PSCat Cé 1985 7.459,000,000
c7 1985 2.934,000,000

C8 1986 1.241,000.000

C9 1986 3.001,400,000

C10 1987 2,191.000,000
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2) AN 2 e

B AT A AHeE 2E ujEe Bublgs dRlvEes L TR 7 WA
o] golu) o WAL 20033 V1ELR o AT Rolvh. ez
A e ARz umE s NEUNEA d/mE zdstgon, o
gol= ST EA ATFEY T €S Aol wHe ALG
712 AR [ s dHelth

A D AA HEe gRE davig deEE Barol g, dw
Hoz AA @ aHd #AF Y AR 74 oj#Eel fol F
ZAe] e 2 &S B3 AAFAG WA 2 AFAAE AAYIH
ALATHHAN LR PHUFTF] &% Azxstd FEHAT. <&
4352 20008 AU FLA FANEA RuAe) AAFE &g
vebd Bleth
<E A3 AA 2 FEN Y AAFE 88

¢

FE

g 7 &%)

& Al 7184 A AAAEA FTAEE A
¥ 387 775 43 15.92
23 7R 329 657 365 1351
3 7R 303 6.06 336 12.45

sRTA A 2.73 546 302 1121
121971 256 5.11 2.85 1052
20] €742 2.04 408 2.6 838
39 47A 1.87 373 206 766
59 874 169 3.39 1.89 697
1099 8747 1.49 2.99 1.66 6.14
209 473 1.37 275 153 565
309 A7 R 1.32 2.65 1.48 5.45
504 94714 1.30 2.60 145 535
10093 91744 1.21 253 1.41 5.21
2002 A7+ A 123 2.45 137 505
3009 974 1.22 2.44 135 501
5002 ¥ 74A 1.19 2.36 1.33 491
10009 €744 1.18 2.35 1.30 483
" 20009 9744 1.16 2.32 1.28 476
30009 474 115 2.29 1.25 469
50004 2171 2 1.13 227 1.23 463
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<E 44>E <E A3>EL ALsle] A2E Alduge] dA 2 #E8E
YRR Zeldt,

<E 44> A o] dig A R FEHE

2y FEUE 212 A|(2) 2& | = g€ dAM m' 2l &
() (%) (1) ()

Al 1980 1,720,000,000 | 5.65 97,180,000 16,148

A2 1980 1,222,000,000 | 5.65 69,043,000 16,989

A3 1982 895,000,000 | 6.14 54,953,000 19.368

Ad 1982 848,640,000 | 6.14 52,106,496 19,648

4 | A 1983 1,478,000,000 | 5.65 83,507,000 19,218

A6 1985 850,000,000 | 6.14 52,190,000 21,684

A7 1986 3,868,000,000 | 5.35 206,938,000 20,511

A8 1987 7.369.967,000 | 5.21 383,975,281 19,796

A9 1988 1,075,000,000 | 565 60,737.500 24,070

Al0 1990 3,396,000,000 | 5.35 208,436,000 23,738

Bl 1979 996,000,000 | 6.14 61,154,,400 14,532

B2 1981 1,693,950,000 | 5.65 95,708,175 15,827

B3 1984 6,477,000,000 | 5.21 337,451,700 16,225

B4 1985 2,109,000,000 | 5.45 114,940,500 17,075

Rew | BS_ [ 1985 3,260,000,000 | 5.35 174,410,000 17,795

B5 1986 955,645,000 | 6.14 58,676,603 21,088

B7 1987 1,389,612,000 | 565 78,513,078 20,128

B8 1988 1,174,000,000 | 5.65 66,331,000 20,843

BY 1990 4,468,000,000 | 5.35 239,038,000 20,080

B10 1991 2,583,000,000 | 5.45 140,773,500 21,473

C1 1980 980,023,000 | 6.14 60,173,412 15,875

c2 1981 855,507,000 | 6.14 52,528,130 16,138

c3 1982 1,786,000,000 | 5.65 100,909,000 15,576

c4 1983 1,389,000,000 | 6.14 85,284,600 18,431

PSC| C5 1984 2,715,000,000 | 5.45 147,967,500 16,352

il c6 1985 7,459,000,000 | 5.21 388,613,900 17,415

c7 1985 2,934,000,000 | 5.45 159,903,000 17,579

C8 1986 1,241,000,000 | 5.65 70,116,500 16,951

cY 1986 3,001,400,000 | 5.35 160,574,900 17,956

C10 1987 2,191,000,000 | 5.45 119,409,500 19,707
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@) fFAAen
Atdlmere] fAdgjuE 2t AlHnge E2AEE dddHFAM I
g FARETH Y HAAH &S FAT FAew <E 45> Yeh .

<E 45> At ge] FA Y]

T AREA 4 (d) fA # e nl(K)

Al 23 167.479.000

A2 23 124,822,000

A3 21 75,085,000

A4 21 82,286,000

2 2 A5 20 114,370,000
A6 18 65.923,000

AT 17 252,135,000

A8 16 513,498,000

A9 15 64,680,000

A10 13 218,638,000

B1 24 129,278,000

B2 22 164.539.000

B3 19 585,970.000

B4 18 196.977,000

RCa B5 18 299.808.000
B6 17 75,248,000

B7 16 120,671,000

B8 15 76.866.000

BY 13 275,107,000

B10 12 135,443,000

C1 23 133.248.000

c2 22 117.010,000

C3 21 240.487,000

c4 20 145,136,000

poCa C5 19 236,139,000
c6 18 828.095.000

c7 18 276.459,000

c8 17 134,521,000

C9 17 318,514,000

C10 16 177,978,000

#rA B BA S §e vehdc
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42 LCC 443

421 2713 &3 7HAA

Aol 300 4] Atdlmge] st 2003¢@ VIELE AT
oA AAHUJAE 45%F L3l zI|FAME AT AAE <E
46> YR LT
<E 46> 27]FAH] £@ZHAA (20039 7]5)

2 ¥ FIAE | EURIVIFAN | RV FAM | Exde] [ w'F H &
N (&) | (FFdEANF (200371 Z) (m') (f)
Al 1980 1,720,000,000 4,733.726119| 6,018 786,595
A2 1980 1,222,000,000 3,363.147.278 | 4,064 827546
A3 1982 895,000,000 2255615835 | 2837 795,001
A4 1982 848,640,000 2138777455 2652 806,477
B A5 1983 1,478,000,000 3564513329 4345 320334
A6 1985 850,000,000 1,877,206,951 2407 779,934
AT 1986 3,868,000,000 8174541501 | 10,089 810,243
A8 1987 7.369,967,000 14,904,801,290 | 19,397 768,408
A9 1988 1,075,000,030 2,080428626 | 2,523 824,468
AlD 1990 3,896,000,000 6904475995 | 8,781 786,311
Bl 1979 996,000,000 2.864.509,7791 4,208 680,665
B2 1981 1,693,950,000 4461274819 | 6,047 737,741
B3 1984 6,477,000,000 14,948,011,233 | 20,798 718,734
B4 1985 2.109,000.000 4657681,718( 6,731 691,934
RC B5 1985 3.260,000,000 7,1990640,778 | 9,801 734,582
v B6 1986 955,645,000 2019637982 | 2,782 725851
B7 1987 1,389.612.000 2810309833 3901 720481
B8 1988 1,174,000,000 2272021588 3,182 713933
BY 1950 4,468,000.000 7,918,172,162 11,504 665,156
BI0 | 1991 2,583,000.000 4380461741 6556 668,171
Ci 1980 980,023,000 2,697,186,321 3,791 711,565
C2 | 1931 855,507,000 2953107798 | 3955 602,197
C3 | 1982 1,786,000,000 4501.150.705| 6478 694,305
C4 1983 1,389,000,000 3,349.870,780 | 4627 723,929
PSC| 5 1984 2,715,000,000 6,265.840,744 9,049 692,437
A C6 1985 7,453,000.000 16473,043,118 | 22315 738,209
Ci 1985 2,934,000,000 6479676701 | 9,056 712,366
C8 1986 1,241,000,000 2.622,700,621 4,136 634,055
C9 1986 3.001,400,000 6.343.089.157 | 8,943 709.304
C10 1987 2,191,000,000 1,431,013,005| 6,059 731,270
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422 AA 2 Few «d7HA

HoApoide 20039 7IEeE @zt AMbEAE ol &3t 42
& 45%% H&sto dEsen AA 2 #Aeuld dF FAT A5E
TFot7] olgg AN ugtd ez 412804 A <FE 43> HAA H
Zeule] RARYE 282 HLsd q4FArh <F 47>E Z AH A F
o AA 9 Zu &S A5 otk

<E AT> AA 2 7Y #=dAAA (20033 71E)

2 22 |[%d7 27213A| 88 | €d/ HA 2 | Exde] [ mg MA &
v eEe (%) %) | e (') el
Al [ 1980 4733,726,119 | 565 267455526 6,018 44,443
A2 [ 1980 3,363,147.278 | 5.65 190,017,821 | 4,064 46,756
A3 | 1982 2255615835 | 6.14 138494812 23837 48813
A4 | 1982 2138777455 | 6.14 131320936 | 2652 49,518

. A5 | 1983 3564513329 | 565 201395003 | 4345 46,349
A6 | 1985 1877206951 | 6.14 115260507 | 2,407 47,388
AT | 1986 8174541501 | 5.35 4373379701 10,089 43,348
A8 | 1987 14.904,801,290 | 5.21 776.540,147 | 19397 40,034
A9 | 1988 2080428626 | 565 117544217 | 2523 46,582
A0} 1990 6,004,475,995 | 5.35 360.389,466 | 8781 42,068
Bl | 1979 2,864,509,779 | 6.14 175.380,900 | 4,208 41,793
B2 | 1981 4461274819 565 252062027 | 6,047 41,682
B3 | 1934 14948011233 | 521 778,791,385 | 20.798 37,446
B4 | 1985 4657681718 | 5.45 253843654 | 6,731 37,701

RC [ B5 | 1985 7199640778 | 5.35 385,180,782 { 9,801 39,300

al B6 1986 20196379821 6.14 124,005,772 2.782 44,567
B7 1987 2810,305,833 1 5.65 158,782,506 3,901 40,707
B8 §| 1938 2272021588 | 565 128369220 | 3182 40,337
B9 [ 1990 7918,172,162 | 5.35 423622211 [ 11,904 35,586
BI0 | 1991 4,380,461,741 | 545 238,735,165 | 6,556 36,415
C1 ¥ 1980 2697,186,321 | 6.14 165,607,240 | 3791 43,690
C2 § 1981 2253,107,728 | 6.14 138,340,815| 3.256 42501
C3 | 1982 4501,150,705 | 565 254315015| 6,478 39,257
Cc4 | 1983 3,349,870,780 | 6.14 205682066 | 4,627 44,449

PSCl s | 1984 6,265,840,744 | 5.45 341488321 | 9,049 37,738

w2 | c6 | 1985 16473043118 | 521 858245546 | 22315 38,461
Cc7 | 1985 6479,676,701 | 5.45 353,142,380 | 9.096 38,824
c8 | 1986 2622700621 | 565 148182585 | 4,136 35,824
Co | 1986 6,343.080.157 | 5.35 339,355,270 | 8943 37.948
Ci10 ]| 1987 4431,013,005 | 5.45 241490200 | 6,059 39,854
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2003 7]Eo 2 £HE7E st B dTFdAE ded HEHAS
dnE FEsE Adeld 334FolA FojR 7w AlLdS ¥
dAse ARG ADStE BEEAch AR
85 Aelste YEhE <E 48>3 2t

@7 fAwgu e & Az fARNE 20039 71EeE #
Aaon, fAd AREIHE £d7 AN E Z4 A
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<E 48> HFAFEH] @A (20033 7)E)
=3 CRE) B 2 o= @Iy
22 las| z7zam | saeam %533131 T;;gh:ﬂ] M
' d) ) ) (1) ) @ %)
Al | 1980 1,720,000,000 | 167,479,000 247.664,135 6,360,632 1,057 | 0.37
AZ || 1980 1,222,000,000 | 124,822,000 185,419,851 4,762,044 11721 0.39
A3 [ 1982 895,000,000 | 75,085,000 108,786,018 3,220,128 1,135 | 0.36
A4 | 1982 848,640,000 82,286,000 117,545,857 3,479,424 13121 041
e Ab {1983 1,478,000,000 | 114,370,000 166,904,162 5,320,261 1,224] 036
g Ab6 | 1985 850,000,000 1 65,923,000 89,038,898 3,315,532 1,378 | 0.39
A7 ] 1986 3,868,000,000 | 252,135,000 325,341,678 13,149,524 1,303 | 0.34
A8 11987 7,369,967,000 | 513,498,000 | 636,274,959 | 28,005877 1,444 1 0.38
A9 || 1988 1,075,000,000 | 64,680,000 82,712,377 3,979,607 1577 | 0.37
Al10| 1990 3,896,000,000 | 218,638,000 267,458,175 15,586,219 1,775} 040
Bl | 1979 996,000,000 | 129,278,000 159,319,905 4,781;093 1,136 1 0.48
B2 || 1981 1,693,950,000 | 164,539,000 239,834,890 6,606,407 1,082 | 0.39
B3 | 1984 6477000000 | 585,970,000 1 805738852 | 27723334 1,333 | 0.43
B4 | 1938 2,109,000,000 | 196,977,000 260 552,880 9,702,181 1,441 | 0.46
RC | BS || 1985 3,260,000,000 | 299,808,000 | 393,896,423 14,667,481 1497 | 045
a2 B6 | 1986 955,645,000 75,248,000 104,034,047 4,204,841 1511 044
B7 | 1987 1,389,612,000 | 120,671.000 154,698,226 6,809,100 1,746 | 0.49
B8 | 1988 1,174,000,000 | 76,866,000 102,413,961 4,927 526 15481 042
BY | 1990 4,468,000,000 | 275,107,000 344,857,967 20,102,547 1,689 | 045
B10 | 1991 2,583,000,000 | 135,443,000 171,732,499 11,105,286 1,694 | 043
C1 | 1980 980,023,000 | 133,248,000 194,611,725 4,998 114 1,319} 051
C2 § 1981 855,507,000 [ 117,010,000 1 177,029,585 4,876,,394 1,498 | 057
C3 | 1982 | 1,786,000,000 | 240,487,000 325728224| 9641740 1488| 0.4
C4 | 1983 1,389,000,000 | 145,136,000 | 209,039.837 6,663,384 1,440 ( 0.48
psc| C5 [ 1984 2,715,000,000 | 236,139,000 | 331,374,084 11,401,702 1,260 | 042
Ao f 1985 7,459,000,000 | 828,095,000 | 1,061,692,782 | 39,530,422 1,771 1 053
C7 | 1985 2,934,000,000 { 276,459,000 | 362,380,244 1 13,493,916 1,484 | 046
C8 || 1986 1,241,000,000 | 134,521,000 178,073,947 7,197,319 1,740 | 058
C9 { 1986 3,001,400,000 | 318,514,000 408,427,816 16,507,665 1846 | 0.55
Ci0 { 1987 2,191,000,000 | 177,978,000 228,950,904 10,077,359 1663 | 0.46
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- 2827 EAH) s A2 g
T () AT Q) AZHEAHA) (%)
Al 1,720,000,000 455,166,519 11,689,811 0.68
A2 1,222,000,000 328,050,505 8,425,155 069
A3 895,000,000 214,550,203 6,350,808 07N
A4 848,640,000 180,619,244 5,346,432 063
230 A5 1,478,000,000 206,718,509 9,453,242 0.64
A6 850,000,000 164,379,507 6,120,983 0.72
A7 3,868,000,000 650,683,356 26,299,049 068
A8 7,369,967,000 1,188,829,529 52,326,771 011
A9 1,075,000,000 147,540,958 793,759 0.66
Al0 3,896,000,000 427,933,080 24,937,951 064
Bl 996,000,000 274,064,870 6,574,002 066
B2 1,693,950,000 442,772,105 12,196,444 0.72
B3 6,477,000,000 1,367,882,238 47,065,195 0.73
B4 2,108,000,000 481,456,408 17,927,943 0.85
RC B5 3,260,000,000 691,507,053 25,749,577 0.79
nl B6 855,645,000 179,696,726 7,262,907 0.76
B7 1,389,612,000 258,882,745 11,394,820 0.82
B8 1,174,000,000 168,251,508 8,095,221 069
B9 4,468,000,000 513,604,084 29,930,459 057
B10 2,583,000,000 323,496,103 20,919,260 0.81
Cl - 080,023,000 263,825,545 7,546,173 0.77
C2 855,507,000 245,356,793 6,758,511 0.79
C3 1,786,000,000 512,720,352 15,176,813 0.85
C4 1,385,000,000 378,884,704 12,077,384 0.87
PSC Ch 2,715,000,000 639,078,591 21,988,997 0.81
ki C6 7,459,000,000 1,722,584,514 64,143,703 0.86
C7 2,934,000,000 701,126,993 26,107,794 0.89
C8 1,241,000,000 242,548 997 9,803,244 0.79
Cc9 3,001,400,000 608,528,744 24,611,428 0.82
Cl0 2,191,000,000 437,993,034 19,278,425 0.88
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. 29 2 7] F ) &85} X ] HEg
TE (€) 1228 () AZHE7HA) (%)
Al 1,720,000,000 749,686,031 19,253,806 1.12
A2 1,222,000,000 594,294,393 15,262,962 1.25
A3 895,000,000 392,838,399 11,628,239 1.30
Ad 848,640,000 369,839,404 10947,456 | 1.29
2w A5 1,478 000,000 621,254,379 19,803,154 1.34
A6 850,000,000 283,008,034 10,541,652 1.24
AT 3,868,000,000 1,263,091,220 51,051,095 1.32
A8 7,369,967,000 2,126,497,800 93,598,590 1.27
A% 1,075,000,000 281,669,177 13,552,177 1.26
AlD 3,896,000,000 835,806,796 48,706,936 1.25
B1 996,000,000 614,569,708 14,741,702 1.48
B2 1,693,950,000 903,993,048 24,901,073 1.47
B3 6,477,000,600 2,848193,162 97,998,762 152
B4 2,1009,000,000 877,949,920 32,692,131 155
RC B5 3.260,000,000 1,391,767.360 51,825,099 1.59
Tl B6 955,645,000 385,402,190 15,577,025 1.63
B7 1,389,612,000 524,079,703 23,067,562 1.66
B8 1,174,000,000 385,271,569 18,536,882 1.58
B9 4,468,000,000 1,234,182,949 71,922,447 1.61
B10 2,583,000,000 571,110,403 36,931,533 1.43
Cl 980,023,000 599,098,839 15,386,352 157
C2 855,507,000 500,030,932 13,773,675 161
C3 1,786,000,000 959,088,659 28,389,568 1.59
C4 1,38%,000,000 675,024,472 21517178 1.55
PSC C5 2,715,000,000 1,215,038,308 41,806,241 154
T Co6 7,459,000,000 3,425,138,975 127,541,549 1.71
C7 2,934,000,000 1,173,796,876 43,708,554 1.49
C8 1,241,000,000 491,238,475 19,854,672 1.60
C9 3,001,400,000 1,136,171,924 45921,323 153
C10 2,151,000,000 801,328,165 35,270,755 161
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