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ABSTRACT

In this paper, structural damage in PSC bridges is monitored by using model-based
damage detection methods. First, numerical experiments on the test structure are
described. Dynamic responses of the test structures are obtained for several damage
scenarios. The change in natural frequency and the change in mode shape curvature are
selected as features to represent the states of the structure. Next, a damage localization
algorithm from monitoring the changes in natural frequency is outlined. Also, the damage
localization algorithm from monitoring the changes in mode shapes is outlined. Finally, the
damage localization algorithms are used to predict damage in the test structure. The
results of the analysis indicate that the model-based damage detection methods correctly
predicted damage in the test structure.

1.4 2

PSC %3} & FxE9 83+ 9% Jsio G ZAY &48& 2d8A 8. old Wt PSC 2
g S By, PSC P JFEE &S 279 @RS Aol T ol PSC 2%
# 22 7289 AYRYERE ¥ TE, IEUZ, PC 1P 342, JA2dA9] T A FxAY, FRIYA
2 SRExAY FREAS] W), X8 V)5ey P dsl A4 2 d424 § AAxAY ¥z J9
TEAY <Aool AALE FHZ ZF & Uk )P T YHFFF o2 HE PSCaP| AL 8n
5t7) fdiMe FEE FHE FsA ADsta FRAEAE WA fAs] HE = A =Y
HYA A7 Freojof sk old A2 AF L AE T HITxed T A 24 R 4 Bisk &
dsto] AFAFH old] ME Y AR BUEHY 7)ol FUsiA A= QoH4-6]

271 U J1YE AXMREE H5E A%5E B4 359 15 T4 5APRE 7289
A3 Ag a28n ZAXBE BP9t FERYY dYen PR ATusE @Ase] T2

+ RN AFFEH WA
w BAYSR AFEetn AR
s Q2 - 2NN AFFEN WS

- 550 -



WaE 2YEPste Pt

2 dyolMe PSC 2% 2d7Int RUHPE 87 913 o33 2L 478 FYagic AR, a3 7+
288 AARZAA ol € & = PSCHRE st PSCR 72ES A3t g2 2 PSCR
TEEY FARYE A8, T84T UP 7HEE FH $HE SHAUR €4, 4¥9 ¥H w%F—
At 72 FHEAE FEUN v R, F2E9 FHEAL o848 A{A AseH F
W25 E &4 78 FAsta AFAFEF 7 S3FAI RugY Jwt AN S 01%-5}@]
&4 AxE AM3A.

2. &3] d=eE

N

1 IFVST ol 24A4(FEDD) 22AF

AFATE 71N 42 dndEe 2od8id U 2o R WAZ, afAETE AEY 5EA 9
& 44 F WKz tH’aH‘ZZilf’ﬂ A 1FAFAY R 2E i9 L?%’z}(qﬁ )E T, BE |

9 97 jo REAREFyE A0 2ok A ¥HZ, £4 A% nFAF4E ASs B 9 g
A% WH(Z)e 42 FRAT. U WA, BE i 93 14 £FAAR5(e,)E BT o] AN
3 SFAAAR(e) 2 Y EASB)E H@sh Bl

R

. {d3 T[ Ci!{‘ﬁi} )
T 631016
Z; = dw? fw} @
©NM NM
€= Zm/gzk— Fm/’gFm 3
NM
B = [Eeg]“lﬂ @

22 2=y 7|9 £444(VEDD) 2RAF

BEYY FE SHANE THATS AL &4 AMuT FY &40 dal 9 Y. 2 me
Y4 ol gl WA Wige] WhAol 9X £4e TRALT AARES] Yaole Y& nAL.
EAZ 328 ZERHE QA AAst 330 ¢ YL Btk AN AN $9 FR et &4
A4 g3 JaEd 2RAY FFL v

TG 4R SnUEE 2% B B WA, ved F2AY iZEg jase B @
FEF SATEAY LEUHEFDE A6, (0% 2 T 9AZ REARE MSHdF,)E o
o A@ 2o, ot TAHOR M REe) FNY FuA WL 4O 2ol wAUY, A W
AZ, O3 (e 4O dgstd 410 2L =9 ja2s 4NN 99D, £49
ARGP)e iREs 2200 ZARES Ausin 5> 12 2B 22S AT

- 551 -



_ 14,371C,186,3
TR YT T ®)

o WY IC

T YICTe Y G

dF; = F; - F, ®
ok, 1 oo’
F =—YL=_(—
d ’ kij n, ( wi2 ) ©)
B = {8} [C1{4}
Y BY[Cl{gl g +{8}) [Cl{g} 10)
3. +AAH
31 Fxe2d

Fx)A4gel AN PSCa@Y] et 34, &49 YAE Fig. 19 RojA™ Sensord] ], 7BAHA
(x/L=08), 7IAE L Fig. 29 EAEUY F8 84 29 Solid 848 AHR0n, 2 284719 nodes}
1960709 elment2 PR HEF AR EAYAE Table 191 B uigh 2ok &3 AU QE Table
20 aoksiglon zZ &AURedE £AARE FYSHY. 24 FEY Hd 4359 x/L=052 ¢
Aol &4d Ao /1A AT E Y53 on, o2 ANFFEY Gy £ x/L00783 9
Hoff Fr7tR oz &4 Hooa s £AL F3 ASE FEEY). T EEY &4 A ed o
o] JHEEAMZEY & AUl ¥E 77 $EASE ASsidd. ASE $F3AZE 410000sec F
AoZ 0819sec?t HAS3HTT

B=10cm
Damage case1 . L=360cm /JP“‘“‘
| W ~ i | 1.25cm I/ H=12.5cm
[ g l
5 O 2.8125cm
k-——.i L3
28cm 152cm Damage case2 = concrots

Fig. 1 PSCul@e] ¢824 29

impluse Load
a5 M
2 3 4 6 6 7 10

Fig. 2 PSCL3) W49 9318t 710917 A9

- 562 -



Table 1 AR B4

steel concrete
Modulus of Elasticity E=2.1x10"tonf/m? E=2.5x10%tonf/m?
Mass Density p = 7.85tonf/m? p=2.3tonf/m?
Poisson's ratio vr=20.3 v=10.18
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Table 3 31X ¥3&
B Mode 1 Mode 2 Mode 3 Mode 4
AFAHY | A0HA | TN | AN | T8N | ADAY | 2HA04 | AN
Undamage(W) | 142351 | 146556 | 567226 | 561798 | 1267858 | 1270151 | 2234169 | 2234978
Damagel(w;) | 140107 | 134343 | 567217 | 561798 | 1248753 | 1245726 | 2234008 | 2234978
Damage2(w;) | 139974 | 134343 | 565148 | 561798 | 1289815 | 124572 | 2209870 | 221.0852

AFAEEGE

(A /A) -0.031283 | -0.159722 | -0.000032 | 0.000000 | -0.029910 | -0.038092 | -0.000125 | 0.000000

IFARGE

(AN /0) -0.033113 | -0.159722 | -0.007316 | 0.000000 | -0.043747 | -0.038092 | -0.021633 | -0.021738
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