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Abstract Bridges, which constitute one of the key facilities in a social infrastructure, are easily accessed and used
by users, so that keeping their performance above a certain level is essential. According to various cases in the U.S.,
Japan and Europe with a long construction history, it is expected that the maintenance cost of bridges in Korea will
increase continuously in the future, so a rational decision making system based on engineering factors is necessary
to optimize the performance of and maintain them by allocating the limited budget efficiently. This study is a
preliminary basic study for the purpose of developing a common asset management system for managing all of the
bridges and maintaining the level of service provided by them. The scope of this preliminary study is limited to
bridges in urban areas. The bridge asset management system for bridges in urban areas, their level of service (LOS)
and performance measure (PM) were developed by carrying out a workshop consisting of both experts and
stakeholders. The analysis on the weights of the value and performance measure for each performance indicator was
carried out by using the multi-attribute utility theory and the AHP method. In order to confirm the application of
the weight of the performance measure and value of the performance indicator, six bridges in an example city were
selected, LOS analysis was applied and its results were reviewed.
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ol

A 7,04670(23.6%), 5 2 FIAE 1,1737)
(3.9%), A% 3,69370(12.4%), A/THTE 7,95870
(26.6%) 13 3L 7 LAE LT} 123370(4.1%) 1 A
°F UEpstt

Table 1. Bridges status of the road classification(KOSIS)

Sort The number of Bridges
Highway 8,493
National Highway 7,346
Metropolitan city, Province 1,173
Local Road 3,693
Road(in the Si, Gun, Gu) 7,958
Local Road supported by Nation 1,233
Total 29,896
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Table 2. Current Condition of Bridge Management System in European reginal (BRIME 2001)

Function German Denmark France UK. Norway Finland
BMS Name SIB-Bauwerke Danbro Edou-ard and OA NATS Brutus
Operating Year New 20 15 2 3
The number of Bridges 34,600 1,400 22,000 9,500 17,000 15,000
The list of Existing Assets [ ) [ J [ J [ J [ J [
Check Schedule [ ] [ J [ J [ J [ J [
Structures Condition [ ] [ J [ J [ J [ J [
Establish Maintenance Budget ( } ( [ J [ J
Maintenance Priorty [ J [ J [ J [ J
Establish long-term budget [ J [ J [ J [
Detailed Cost Information
for Maintenance o ® ®
Safety Assessment [ J
Maintenance strategy [ J
Lifecycle-Cost [ ]
User Cost [ J
Deterioration Prediction [ J
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Transportation Asset Management Plan(TAMP)ol| 4] #|
Alske AR AAE ko A6 S AAE 1L
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B Bridge Information Data
Bridge Cost Data
Condition Data

----------------------- Gap Analysis

-------------- aq Asset Inventory &

Bridge Condition Measures

Performance Target 3 LoS Analysis

Decision
Analysis H
B Risk Analysis

Fig. 3. Downtown Bridge Asset Management Framework
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Table 3. Set of Level of Service

Well Being Community Outcomes Customer Value LOS
. . . ) Proper Management Efficient management of the bridge
Economical Efficient Bridge Maintenance
Quality Adequacy of Bridge Fundamental Performance Demonstration
Safety User uses safely
Social . s
Safety and Good Service Accessibility Ease of access of users
/Cultural
Customer Service Minimize customer inconvenience

Table 4. Performance Measure for Evaluating Bridge.

Performance indicator Performance Measure
Girder Condition Evaluation Result PM1
Expansion joint Condition Evaluation Result PM2
. > Bridge bearing Condition Evaluation Result PM3
Technical LOS Facility Safety - — -
Abutment/Pier Condition Evaluation Result PM4
Earthquake impact on the traffic (Risk Matrix Analysis) PMS5
Scour impact on the traffic (Risk Matrix Analysis) PM6
. Pavement Condition Evaluation Result PM7
Driver Safety - . -
Drainage Condition Evaluation Result PM8
. . Railing/Curb Condition Evaluation Result PM9
Community LOS Pedestrian Safety - - ] - -
Classification of sidewalks and driveways & Railings presence PM10
X Bicycle road presence PM11
User convenience - -
Cleanliness of the upper, lower and around bridge PM12
Table 5. Example of Detailed Evaluation Criteria
Grade A B C D E
PM1 A B C D E
PMS5 Very Low Low Moderate High Very High
PMI2 Very Good appearance and Good appearance and Inadequate appearance and Poor appearance and )
cleanliness cleanliness cleanliness cleanliness
41 ZHX| Q| MHAFFE(OS) ¥ ds o Ui AAEE F7F FHEE spof Au|=ntE A
HE M =2 Agsialdr). déa aolsd o8] AuasE
£ @ /1 AT AN LosE Fme  F TS AT A
of wAA mye] TEHQ BT YT AN AFEL
$19] Table 39} o] AAIGIATE Table 4 An]2ss LOS=3 k< w(z) ®
< TechnicalZ} Community 2 -3}l AJH| =450 U
§ mEolR wi a ] A z=xe 9714, LOSE W AsHE(z,)¥ LOS &S <Ivst
FuEely i stz B71E g8 A1 34 ’
S AL AWYAFY 12 AFARE A o, ke gsasd Aed, ) Asaey
Stk 72 4% A= AR B 12 obelel Table [ og g4ghe ofm @,
7}o S tZog }\—1 A=) o)~ - - -
59} o] A, B, C, D, E B 7j9] sHo= AAsF3 RS2 EE L0S S T G8ol2S Ag 3
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utility function)ixi, 9 45A% Yo SeHse §
AXO -
4.2 MHlAE2| Bt 871 skl ARRA S epdTi{12].
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(Multi-Attribute Utility Theory; MAUT)Z A€}l LOS

676

=<l E(BsH°] 8154 D

SHlA DDSFol 9%

i
>



LA EHR wFHE A% wFAIEY A 9 A6 A4EL0s) T

T 9fat 7]

PN'
—Ll

The Process of Seismic Evaluation Analysis (Expert 3)
Cvatusron indieater] A [ AS [ b [B5E [ € [€5 [ 5 [ 5f [ £ [Towi [~ o
Graer of imporancd] = 5 P T 5 Tooea
Expert 3 [ Tmoorance T E i i 5 [cloes
Value 1 0.964 0.893 0.536 o D 0.536
e Tooo0
The Process of Seismic Evaluation Analysis \ \i
Bosing [indicatar] fxpere 1| Sxpore 5 | txpers 3 | Exporca | expere s = VY
~ 5 Frr Sooo Frr Ty Forry | I S-oc0
= = S.oaa oo Soea ooce Sos0 1 I o.o55
= = S¥-CF] o.500 osos e S¥-TF) 1T C.=as
= = oors ©.553 FCET O.3a5 o521 | [ ©.aas
E 1 ©.000 ©.000 ©.000 ©.000 ©.000 \ L ©.000
10 - - 1.0 .
o0s L < 08 -
. y = 00017C - Q0sZ6e: + O6TISK - 08197 B = 004090 + 0375 - 07031 + 03641
g L R - 09958 K Re - 09912
Fo4 s 04
2, s
E’DZ =02 L
Soo 00 o
E D C B A E D c B A
Seismic Evaluation Indicator Classification of sidewalks/driveways Ewvaluation Indicator
10 . 10 . .
. y = -0.0679%* + 0.6068x? - 1.2855x + 0.7439
5°° y= 00537 + 0a9iax 1035« - 0506 § O3 2 - 00995
gua R? = 0.9999 EDS py
's 04 > 's 04
=202 £ 02
00 e e 00 e -
E D [ B A E D [ 4 B A
Railing/Curb Condition Evaluation Result Drainage Condition Evaluation Indicator
Fig. 4. Example of Result applied Multi-Attribute Utility Analysis
=S A Technical LOS Community LOS Total
PM1 PM2 PM3 PM4a PM5 PM6 PM7 PM8 PM9 PM10 PM11 PM12 | Score
Grade A A A A A B D C C D C C
1 | Bridgel 83.8
Score 21 7 7 14 10.5 8.4 3 4.5 3.6 1.2 1.8 1.8
> Grade C A A B B A C C C B C B 75.9
Score 12.6 7 7 11.2 8.4 10.5 4.5 4.5 3.6 2.4 1.8 2.4 )
Grade B A A B C D B A C B C C
3 |Bridge3 75.6
Score 16.8 7 7 11.2 6.3 4.2 6 7.5 3.6 2.4 1.8 1.8
Grade B A A A A A A B B D C B
a4 89.5
Score 16.8 L4 4 14 10.5 10.5 7.5 6 4.8 1.2 1.8 2.4
5 Grade C B B C D B C C C B C B 4
Score 12.6 5.6 5.6 8.4 4.2 8.4 4.5 4.5 3.6 2.9 1.8 2.4
6 Grade B B B C C A B C B A A A 77.5
Score 16.8 5.6 5.6 8.4 6.3 10.5 6 4.5 4.8 3 3 3 )

Fig. 5. LOS Analysis Results in 00 City
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Table 6. Performance Measures Weight

I} HEE e FL

Technical LOS

PM PM1 | PM2 | PM3 PM4 PMS5 PM6
Weight(%)| 21.4 | 7.7 7.7 12.2 10.6 104
Community LOS
PM PM7 | PM8 | PM9 | PMI10 PM11 PM12
Weight(%)| 7.7 7.6 5.9 33 2.8 2.7
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