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Modified HAZUS Method for Seismic Fragility Assessment of Domestic PSC-I Girder Bridges
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Abstract

To reduce the amount of seismic damage, several design codes are being improved considering the earthquake resistant
systems, and many researches are being conducted to develop the earthquake damage evaluation techniques. This study
develops the Korean seismic fragility function using the modified HAZUS method applicable to PSC—I girder bridges in
Korea. The major coefficients are modified considering the difference between the seismic design levels of America and
Korea. Seismic fragility function of the PSC—I girder bridge (one of the standard bridge types in Korea) is evaluated
using two methods: numerical analysis and modified HAZUS method. The main coefficients are obtained about 70% of the
proposed values in HAZUS. It is found that the seismic fragility function obtained using the modified HAZUS method
closes to the fragility function obtained by conventional numerical analysis method.
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Table 1 Spectrum modification factors (Bassz & Mander,1999)
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5| Complete >12 2 1.54 | 240|169 | 2 1.5
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Table 2 Values for strength reduction factor A, (Dutta, 1999)

=3 3 HIU A3 WA
1 Almost no 1 1
2 Slight 1 1
3 Moderate 0.6 0.9
4 Extensive ¢/ k, 0.8
5 Complete j&/ k, 0.7

Table 3 Drift and displacement limits (Bassz & Mander,1999)

oft w7t Ak W] okst )
&4 AL SRR (B 9)/300) 745t wzho)
HUA ek 918 (m)
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Fig. 1 Comparison of effective damping ratio and spectrum reduction
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oA A Uxlwekel dist -5 S1ekA¢] 50~70%
ol 7)1 & 1, 2, 3, 4 9 5% 747 A
£ %Al S (almost no damage), 7AR|EF &4
(slight damage), =%t £ (moderate damage), & &
’(extensive damage) ¥ 5 (¢Hd 3k &4, complete)

2 oujin
3.4 ALl MBMo| thet 2

Ae]| o5k AsfF g2 A9 AQl S0l whet ¢ ok
2A vz g5l A A Er s =
el 288171 flaire 245 7124 55 729 2%
off A Aallof gtk AA =ie] A orE XA
B AR} A AfgEo] s HH]
g geold, SR ARS FRs /e B AR
9ol F Qs

nl=e] AF ook
7HHLQ01 wZte] HjAE

T TR A AYE SR
%Oﬂ 3@01 Sl A A
Rom, ZAYES Azl Low Cycle Fatigue®
e8] VH“W‘*% #3hs BElo] wo] AR
HaL ek ol d ARH = AHRE7E A8t
Al ol FAAAL Gl mdel] thste] A8o] 7hssh, =
el 8- WRAEAZE Q1 7] ofFlell Al we] B
o] EAela Qlom, Eak AU aFR el A
A Al @7 A% 5L HolA| gk 97} wol .
meb S-S eje ARHETFE 1) S
ool ) XA B o] A8 sk AAA =) WAE
29 A, 2) Sejubere] A AZ BAS weld A

=
f_J‘W*A M 3) wEF R 5 AR A wE S|
Jd A

_N__N_rl

mlo

ko

[¢]
SR P
GE V1A & Qe 2P 02 2ol A

4. PSCH HHmo| X|RIF|ot: A

4.1 siMmEe| Xl

A W skAlsla] (2007) ol A Algket =) &
ZFu 9] sh}Ql ‘PSC-1 ABw &4 sRt7-%e FU g
AFAS 2H= 3719 wahel ofsf AR ¥, A5
= 35m-4 EOT 7§7L}x01—§ 7}x & oqxl—o] 140m¢el 475
wegolt), ofuf) AR 273 A& 0 F P2 b
*1201%%7} UE A~r WWMU% W] ol 12
mo| A& 25m%E BF FTUsith mwziehde D25

Zd_ﬂ(smo)cﬂ 2o 2 657H(91~>9+ 595 A
o] ZHzt wjA| s FABES FEekal Qlok BRI

;

140,180

50 80 50

2@ 35,000 = 70,000

1 1 I *

) a front view

2@ 35,000 = 70,000

11.400

109 4 @ 230 = 9200 1,1

o

MM T L S

(b) super structure (c) specification of pier

2,200

Fig. 2 Specification of Example bridge (unit: mm)
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Fig. 4 Example of input earthquake wave (PGA=0.154g)

166 x=xcistsix &4 M25010. 3

o] W9 el 10071 12A E¥stes st &
300702 Q1EAH L o] g3t A HFHw A
Ak, ofuf, PGAE— 12 Bzsrlgs A7
gt B34S msh] 8l Wd e AEE §
ATHASCE, 1999) (Fig. 4 3%,

WS A, AXBol| 23k £AJo] T2 WP elA
A BASIE R & Aol A= vAaE AlTto]EE
wige] AQEAE FA F, ols BdjE A1k
7¥e AAIEISI. ol 7#54 AP Dutta$) Mander
7F AT 2 e = FopHeey
T2 Agste] AREelt). wzke] gLl stAlo] whE
S TEsto], w2t &4 EE gL
o} wF W wEHA7hgke|| thst A WajAA] EaEE
2 S Uo7 ARG FE Table 59 Akt
Fig. 5= OpenSeesZ o|€3}o] Q13271 (0.2g) o 2]k
wEWE 9 wEA7heko 2 o] WelE A Flo|t,

ShoflA st Hol ANEE 01&6}0% PGAR 23

AAE TS 3k, °]8 HEEFIHES olE
sto] AR FFso 233 ?6}‘33_ Table 63} 2o

Bmlo
o
ol o
=2

s
p

_ﬁ
2

oy
©
T
°
44
EN
i
©
=
o
ox
O
Mo
A
N
A
5
1
k
Y
O
o

Table 5 Damage states of piers (Dutta & Mander, 2002)
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Table 6 Results of fragility analysis on damage states

Table 7 Material properties of pier
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Fig. 7 Seismic fragility curves by HAZUS method (3= 0.60)
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