CEM:Info

150,000 The period of rapid economic growth ;6000

125000

o
=
=1
S

ruction

= 100,000+ ""‘A‘OOO§
kS ©
T 75000 30002
[S : pel
2 : kS
T 00 2000
o =
25000 1000 =
0 0
1930 1040 1950 1960 1970 1980 1990 2000
Year
I8 1. YEO| T IR NE 2 AR
28000
A “E-IA3C y
2000 H - gvEs e EYAE A
e B —e- AR ?
A e A /
18000 £
,'/.
16,000 -
l’(,/
2000 ,V;.;‘»;,._:&,,Kf:“V‘,Aﬁ,’y**ﬁ:f;ff‘ ‘-«/
<+ P
9000
6000 A e S
%W'M‘*‘ -
3000 1o ' e = e S
) ARe) e o o
1. M2 o) A9 A A% A9 7122 Qe B A
. 1=R=l &
2] Hohe Al gifge] 14 odgfo] A Eglon of
o o = = o o3 2 B s
AW 0 2 MR=ro] 9 AR REAAES] A4 23} A 3t B2 A 3

A 31 50ATFE F7F617] AlRkstod 1970de] 9 80| 90T A ow whAydH
=

6.25 A2] ol AT Heks AS/NIAR BARGl At 2
ZVo] ol out BAH o] o|RolAR TodthiE AE 3 ARBHEEe) A9 A 501, AF 63, 4 9373
PWEAV e S50 o|FolA gon] Wpe] A9 90drh 2 A WL BASH 5 a ASl ML sl A 4%
o= A2 AP ASE S5 9 200090 ol 3% 9 o) 2 A% lgS Aslsteiehe Az AN S48 of
E2 DO HFOR WO 0 Wyl AMHt (1) /de

2



CEM Info

ESRE- FRR2| 71258 ¥ WU Bstof

Aol 7PHE g7k ofriets oz W Alsllet e 7 4 ARSI HE oAl ghis] ShiEo] 9
AdEe B B o150] R Q8] Hald AslE A4 da B 4 gl
SHA Ho 23 fAle] 22)7h NEA] ok 73 oAl Al SO AE B A AL AP E ] shiel fA)elE
Lol A5 71558 A Hek, & AAE 1250 49, Fo AR AW ) B83 FEES AT EA
$-6711HE dolh e dato) Jwrt 41 751) oke %%E U0 HIE E ofuet e BEAQ AHE fATEE 9lste] 1
A A Hx) R AR A e Alslelg HofHofdt ARHES) thal| watuat St 44 T wojopst
A4S FWIE At Q2 19869 EE RS B ARIZHRIAES oS- tlofste mE AR]Y|IAARe] %)
Sridel v A FIha WA 4 AdEoRA 100099 HEo] ofgt Bk mjols ﬂ%’%}ﬂoﬂ% Grpe] 4o 3
o] vlg EHS ofy 1‘6}@‘3} L& AAIS) 8 0w g3 bl webd ERolAE 8 AR NIAE F 8 9 9
Tl AFIS Hof FaL glom A 9 Ay AT B ohdet & B9 Jafo] vl Azkeln GA|H]o] whE AE A A 5
A FAHerL e %JH TS B glek wh maph vl A F ek PRES YRR AN R $Y

B Aol o AR fAelE Yeie 3 B kel gk =02 slug gt} Bd) uE p1REL
T AL S TRk ofjate) RE|W 9= Aol 154 whRol| Al Zk=o)A TRl Bridge Management
o}, SR o] 25t ol Baiar AIA H7t 7 System(BMS)& 7iato] Thelstara} shr glom ofefst e
A= l=olq 24 xA7He & 200749 8Y 19 1| A9 Alﬁ*& ERAVEEC) e AlA) 7] 228 el Alest
Fa 71RAY nYefEe A mAXE sk nsmR(- 1ol leus A EY] fAle W Aol gl
35W)7taste] QIgAME TBlE ke & B AME & EME} Tt

i

7
!
i
_|>i

Tt 2 wEEA | BTN EEGE g e 3
e wheelingi | 1854, 05,17 | BiZof OI8t flutter B4 - -
02 | Ashlabulai Edjam | 1876 1229 | A, A2ZE i 6, A 90Y BRY U= 234 ot By
ATEUC | ElI(Tay bridge) EdAu | 1897 12 28 At 63, AL 7538 U4 % 2dnk) 53
it | Queeck A 1907 A, ASZE Al 753 BRE Y2 Srpe it 2
0= Lolob et ZXi(Falls View Bridge OfR| 1938.01. 27 | Yst= U5t mrf &4 A SN2 01 mah ofgf -
29H | Sando Arch Bridge 1939 AAzE - -
0= Ef=0tw(TacomaNarrows Bridge) S | 1940, 1107 | Hio] 93t flutter A A 714 & 340l 23]
ATt | Peace River Bridge 1957 ShefM={scoun) - -
0= | M2tE2m(Second Narrow Bridge) ERIAT | 1958 06 17 | 712 L9 BHIA 5 Uy A 183 95}0 S;}iiﬂ;:oﬂ ;5=
35 King Street Bridge 1962 2 WA 3 HA 28 - -
! ) _ Fi4=1 suspension chain RHE 37, A9 469, FCM(Fracture Crical
oj= Silver Bridge Fem | 19671215 o :; basrgl pﬂlﬁ gmc ° g}g om } Memberjol| CH3t -1 A%
AH 1 Alm Bridge 1970 MEES - -
35 West Gate™ steel box | 197010, 15 | AIBZS Ag 359 -
o= | Sunshine Skyway Bridge EcfAd 1980, 05, 09 | SEO= QI3 3124 n7t 25 Al2hr, Ater 358
02 Mianus river Bridge EdlAT | 1983 06, 28 | Pin hanger?| M8t corrosiond] ofpt A XIZF 40h, Al 3%, 24 39
02 Schoharie Creek Bridge 1987, 04. 05 | tatMIB{scour) A2 5O, A 10 éi 39 -
vz | g4arw Eofad | 1994 10. 21 | Fatigue Ag 32, 24 7y -
0|2 Arroyo Pasajero Bridge 1995, 03. 10 | alAMIZ(scour) MY 78 -
0= Wainut Street Bridge EAW | 1996, 01 | skMMIZ(scour) - -
0lAt | Maccabian H#Ei 1997 A, Az Ao, 24 60018 -
02 | laegard 1998, 01 | XA & SURRt =&t A1y, 24 29 -
Eglude o -
Euin Lance Mitan 84w 1998 Ea=t-i} - -
s kurushimait 1998, 06 | #0|E mthof oJst x| F Hod HE Mg7d -
2018 Injakall 1998, 06 | AzHE 1 AN 14 24 139 -
0= Lowe Motor Speedway pedestrianit 2000. 05. 20 - AR 1095 -
012 | Hoan Bridge 2000. 12. 13 | Steel Girder| £4/02 izpt AF &M - 4 2 Fm= 2
0= Queem isabella Causeway 200109, 15 | BiXIM 55 A 120, AR 8d -
E282Z | Caslelo de Paivai 2001, 03, 04 | =3 AP 3T, MY 67 -
25Z | Douro River Bridge 2001.05 | HMMIE{scour) A 700{H
0|= Arkansas River Bridge 2002. 05,26 | HXIM B8 A 7004 -
AT QRtE2 wY 2003. 11 AL - -
53 HEEL0 | 2004. 06 | 3lAMIR(scour) - -
iAot | Yty 2004, 12 | AX2Al - FUEY 92 S19)7
Ljo[xzjot | S7t0|z 2005, 08 | atedMl=(scour) 2001 AF -

23



CEM Info

EERE- JA2 7|25 3 UMY ool

9 H=Z

[ R Sy

2.1 ASI7IHAINE QAR B
B AME fRBE Y BAE i vgow a7
H5g BESEE AIIAIEES SAsE Ao
oFgl 4 9w A/ B HR G219 gL 27 A4
2 9 ool 18 2d A% e 9 fxj
oA $ROE PRY 4 9t ol o A4S 718 A
DB, A4 A9 DB, 4A1%=] DB, #1848}, u|8441x)7)

Aw s

NS, s/ el B4, A, A5/ o, a5
ZAlE o AYE Tl 9 oA 29, YEAHY A4
5 el W oAy B9 59| ARPROR FRY 4 glont
RAPIA A ARG Gl A B8 o) AT oS R
& F BYSHE AL A9 Q0 1 F 7)ol k27

G2 ol§ AHE Belel 712H ARAE

E it} meEE 344y 2 wake)
2941 30 Awrh A =8 1A

T S mAae
of SIRoYIctE & ol o) A AT ol B
SRS e 401N 80deo] o2 A48 EE
el §ATE 913 chaat 2 ARAT G AL g
& 242 BOEn, AAE Beje] 0] Frieln CEB,

FIP, IABSE, OECD, PIARC®} 22 t}eFst =4 7]+-2} BAST,
LCPC, NCHRP, TRL¥} 22 A 7| HE2HE AJEE 44
4\119} A Q77 |9l o B uxEo] AEE et

3F g mEet TEst 253 A2 AFNOR, ASTM, BSI,
CEN, DIN, ISO%} 22 7]3ofjA] Ao A et

U & ISO0lA 20019 7]& A= H7HE 3t 7ol =kl
o] AX %L
Assessment of existing structures, preliminary and
detailed assessment) B} #Ag 5709 =A]7]¥HCEB |,
CIB, fib, , IABSE, and RILEM)¢] g&3}o] 1971 A4St the

(ISO 13822: Bases for design of structures,

24

Liaison CommitteedAl #2&2] = B7} 7] Ui 9
3| BFEA17] JCSS (Joint Committee on Structural Safety)oll
A 20019 F2E AR 7t EE 2ES olaste] AE
AT B 7|2 HEks SR,

221 74

24| 7150l Fte AAE B7t Ldof i AME {4
2] 7|8 folA &) A Hlen fHAde] Ut 3
7 TRt At eElo] Stk 11 FolME tEAY A
COST345 (Procedures required for assessing highway

e

oo

C

structures. European Cooperation in the Field of Scientific
and Technical Research, European Commission. Brussels),
LIFECON (Life Cycle Management of Concrete
Infrastructures for Improved Sustainability, European
Union, Brussels), BRIME (Bridge Management in Europe),
SUSTAINABLE BRIDGES (Sustainable Development.
Europian Union, Brussels), SAMCO (Structural Assessment
Monitoring and Control, European Union, Brussels),
SAMARIS (Sustainable and Advanced Materials for Road

= o 1___/\0]

o2 d=
2ol st AldE B

Infrastructures, European Union, Brussels)

ou] ojoke WER 242 vick 239 4

PHASE 1
Site visit
study of document
Simple calculation checks

PHASE 2
Further inspections
detailed calculations/analysis
material investigations

Loubts confirmedb

PHASE 3
Refined

tions/analysis

No " aboratory examinations
statistical modelling
Reliability-based assessmeny

No

omplianc
with codes and
egulation

Strengthening/repair

ves of bridge

Sufficient capacity?

Fedeliﬂe U31 Egrgrr\gthenmg l lDemohllon of bridge |

Update mainten—
ance strate

NYE Bt =M

A

)& 3 Sustainable BridgesOIA HIQtSH



CEM Info

ESSE- RAz sl

AAE 5L ik, Y2 4= Fol A+ Highway Agency
oA 7et Design Manual for Roads and Bridges(DMRB,
Highway Agency 1998)0]l €]'d-& 233t w20 AJHE9] #
glof] thdt REo] £EF o] 9o (DMRB 3.1.3 - 3.1.6),
Office of Government Commerceol|A] 288t Whole—life
Costing and Cost Management, 7}0] E2}2lofi= AJAE-0] Aof
F71H&EA o digh g Ee] AvfEol Qltk 18 3
Sustainable BridgesollAl A|¢ket A& 7 SAEE Bl
I Qlek Auiglis AR AEO] Doubts® F3E0} Qlth=
Holt}, o= 7} = vl th 4= Gl AR The] ZE2A|I20 A]
Hl—@; B3 94 Az] 040] -ﬂ-ﬂd—a{h },__Eﬂgq sioz thl}
x| GAFE 7)ol A 48T i) o A= AHE
TeAIAE Adojelr| Hikes AJME fATE Y3t 7lol=
2l 249 **7301 73ttt doll2 COST345 Hilre 3l
Joll W2 Aol £7 (defects), Agh
]4]-_474/\]- 4 AysAES Z3ks) tloFsl ZA}
(investigations), A& (data management), AFE|HE7}
(condition assessment), At ¥ H%

ol

(action), 24 &

)

(inspection),

(qualification and
certification) 5-2-& =0} glom §§ o7 =7te] d3e
ZABILL o5 vhg o2 ZAet AIokS 2311 Qlet,
BRIMEOl| A= 7129 waaefAAd(BMI)S AESIL 5
32191 BMSE Alekstal Qlrt, BRIMEOA= AlAl 618 velo]
A ﬂﬂJ_ = BMSE folstaiat AEA|E 2Adste] v
stglen ol 1678 TA|=7E ANE 24 st
. *é% A3} 127130] AsrE 7]HHe] BMSE A3l 9o
o} 729 =7k 3-5 BAI9) A 5 714 DBE %53}l
Aot DB——] B2 S A2 Zet Norway] 739 147
e Tableo12287)9] =& AFR35k= WM Finland®] 7%
25071¢] Hlo[H HBEE ARSIl Sl A0 & RAME L) @—Er
of &3+ 167) 7]¥2 ml=t (FHWA, CA - California DOTI
Department of Transportation], NY — New York city
DOT), A9HI(SE), Z2XZHPT), oYM =(R), ZLE2oleo}
(CRO), &7](BE), £2HFoKSD, AHII(E), ¥=HUK), =%
A(F), 5YD), =290I(NO), HRE=FIN), dot=LDK) o]

o) =
E]:]_-L_ /1\‘;'1_—7_

AE A S 5 FHWAS A|QJ3t thE 7|3l 23F BMS
32 Qo BE EUAM E8l Qi (£ 2, #3), KL

AH2E] uRd ge 27} 9 7|HolA BUSE £85h 9lo
of W st 94 dlolelols %2 Yol $X%T
91 SN AR Bek Tk 2 o 4 9l 3}

25

S8 3 LUHUH Astol

Ak oarAd A QEALe] A a4l AHE HI} (safety
assessment), AoI57181-8-E4 (whole life costing), €3} 4l
AR goF A
9 7%
¢ 4= 9ltk. BRIME #|ZEo)= ojgtof w3}

Z (deterioration prediction),

(alternative maintenance strategies) 2 - B

stohs A

3 S Qg ]Q. ]\:H AE Al B Al olq.
Hejof| A k= v]gof tigh A Ay} 24w AN Qi)
# 2. BRIMEOIM ZAREH 24=9| BMS juk
Main Furctions of BMS D DK E F TK NO | AN ST [N NY
{state
Name SIB- Danbro Edovard | NATS | Brutus
Bauwerke and QA
Time of operation (vears) New 20 15 2 3 3 4
Number of bridges mansged 34.600 1400 | 15,000 [ 22,000 | 9,500 {17.000 | 15.000] §.760 | 25.000 | 10,000
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