HIAFSE|E SeEwo| =55} o =20 2kt o1
A study on the Life Cycle Profiles(LCP) for RC Slab Bridge
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Abstract

LCP(Life Cycle Profiles) of bridge structures indispensable for the LCC(Life Cycle
Cost) evaluations of bridge system. The bridge under considerations may be newly—designed
one or one in service. Thus, a systematic study of LCP is essential for both reliable LCC
evaluation and strategic bridge management. LCP is mainly influenced by the structural
environment in nature. However, in Korea, LCC evaluation has been performed with the
LCP of foreign research results or only with the pieces of professional engineers’ opinion.
Therefore, to alleviate the drawbacks of foreign LCP and to enhance the reliability of current
LCP, LCP should be established wusing the avalable data in bridge management
system(BMS). In this study, LCP along with a subset of the BMS data was investigated and
several mathematical expressions were proposed and evaluated ‘The condition ratings of a
bridge were trasformed into the numerical indices through fuzzy logics with real field data.

From the numerical results, it is concluded that the mathematical LCP model of y=V 32— az

is shown to be the fittest one (R=0815) to express the condition rating varied with the
age. This has been drawn from the case study of slab bridges under the similar conditions.
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2.1.1 Massachusetts TSC Study
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Fig. 1 Massachusetts TSC Study2| LCP

2.1.2 Wisconsin DOT(Departrent of transportation)
Wisconsin DOT+ 4463709 nzs o=z #
o e FHEEHsE AT A
REE HoletE ARSI 0~45d9] WA
007, 4H6~T037HA= 0199 =%3&8= HHH
ME U2 209 121)E 2= 1CPE =E313Th

fr r{r I opo

2.1.3 New York DOT

New DOTOIAE New York AWe] naks oy
o2 FE&FH WE JEsFY HIE ARIATh
W] ZAP= 3L F=y ]i 28)o| AAA AAIBIA

o 2AEE e, %x 2 SRR B
e s Sl ozl 1871E 2 1

HRPESRCIEE M7 M3S(003.7) 253



2.14 City of New York Bridge Study
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2.1.5 University of Alabama/ALDOT Study
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Fig. 2 CR vs. Age for 2,304 Bridges in New York
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Fig. 3 CR vs. Age with and without Rehabilitation in New York

254

rol

=R EEZICsES| H73 M35(2003. 7)

Astint ZAbAste) BE 2
2 9 SRR ERSe] wPe) *

3 35009 % 487} o
3 TI50HE Reldte] Zze] mFwel sl 314
gaje] Fig. 63 2o] vhagh pPz 9 ST
of dial 2l AdAoR FHE LCPE AL
. QAPET W) e FAEE Table 13 Lo,

[ TN R = MIO o

o

FHWA CONDITION RATING

L A
. Situctualy Deficert
Failre Condiion
>

0 15 2 25 W B 4 45 50 5 6 6 70

BRIDGE AGE

Fig. 4 CR vs. Average Ages for Various Condition Categories

Graphical Mookl

SUBSTRUCTURE CONDITION RATING

AVERAGE. BRIDGE. AGE IN VEARS.

Fg 5 Gedd MuH fr OR \s Alsee Ags

CONDITION RATING

0 20 40 60 80
AVERAGE AGE IN YEARS

Fig. 6 Recommended Deterioration Models



2.1.6 Auburn University/ALDOT Study
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Fig. 10 Substructure CR vs. Age for Auburn University Subset

Z 1}o| Average Deteriorating Rate

.. . Average Deteriorating Rate
Investigating Agency | Bridge Sample Deck Super—structure | Sub—structure Comments
0.076 0.082 0.078 Approximately 0-46 year
i
UA/ALDOT 3540 0.225 0.178 0.182 Approximately 46-77 year
0.093 0.09 0.085 Approximately 0-40 year
@
UA/ALDOT 7,150 0.320 0.447 0.695 Approximately 40-53 year
_ B B Approximately 0-43 year
AU/ALDOT 1439 insignificant deterioration rate(=0.01)
0.21 0.13 0.18 Approximately 40-60 year

(1) Approximately 3540 state-owned Alabama bridges
(2) Approximately 7,150 non-state-owned Alabama bridges

(3) All state-owned nontimber bridge replacements in Alabama between 1980-1992
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18 | A u|FF (&) 2 19771 1997 | 20 409 0.2 17.2 3 0 0 0.24 0 0 48 45 38 0.30 0
19 |2 d w| % =z 2 (1980 2000 | 20 114 0.2 27.1 0.32 0 0 0 168 | O 38 40 60 | 0.03 0
20 [& 3 w[HeH(a =) 2 1980 | 2002 | 22 110 0.2 45 7.08 0 0 0 9 0 28 [ 305 | 100 | 0.05 0
21 | A W& H 3 = 2 (1992|2000 | 8 207 0.2 55 0 0 0 20 0 0 40 20 0 0.22 0
P2 R T ! S 2 1985 2000 [ 15 | 2100 0.2 54 0 0 2 0 60 0 40 20 0 0.30 20
23 |W E n| A & 2 (1982 2002 | 20 660 0.2 84 0 0 0.25 | 158 6 0 50 9 0 0.21 0
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Table 4 HX|FEZ el WX

i waw e o S A @ (x1) WA (v1)
s g7t HrE ot PR S| eAF AT FUAZ
1 S A A 2 0.245 0.238 0.249 4.021 4.049 4.002
2 + 2 o 2 0.244 0.220 0.248 4.023 4121 4.009
3 ol o 2 15 0.276 0.234 0.283 3.897 4.066 3.868
4 k2] 231 2 15 0.476 0.342 0.385 3.095 3.634 3.461
5 A 33 2 15 0.435 0.364 0.387 3.259 3.546 3.453
6 & A 430 2 15 0.441 0.348 0.383 3.238 3.609 3.469
7 & A 5L 2 15 0.496 0.367 0.393 3.015 3532 3.428
8 X A 2 15 0.360 0.355 0.362 3.558 3.578 3.553
9 a7 2 15 0.338 0.247 0.336 3.647 4.014 3.656
10 L T 2 15 0.284 0.261 0.293 3.864 3.955 3.828
11 B 1 2 16 0.384 0.304 0.361 3.464 3.785 3.557
12 s = 2 20 0.440 0.233 0.370 3.241 4.068 3.519
13 L A 2 20 0.423 0.374 0.389 3.306 3.503 3.446
14, 2 A al 2 20 0.406 0.361 0.380 3.377 3.555 3.480
15 LA 2 20 0.472 0.245 0.374 3.110 4.020 3.504
16) A Bl 2 21 0.457 0.372 0.392 3.172 3514 3.430
17, = 3 a 2 22 0.445 0.372 0.391 3.222 3511 3.435
18 EARE ST 2 23 0.417 0.280 0.368 3.332 3.881 3.530
19 A5 2 26 0.415 0.753 0.554 3.339 1.988 2.785
20| o1 2 27 0.438 0.359 0.386 3.250 3.566 3.458
21 3} o 2 31 0.565 0.734 0.730 2.740 2.064 2.081
2 =5 2 31 0.696 0.755 0.689 2.215 1.980 2.246
23 AFHu 2 31 0.675 0.745 0.672 2.300 2.019 2.312
sEP=EFCHES| M7H AM35003.7) 261
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