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[ Abstract |

design, construction, and service, a four-span continuous small box girder bridge was taken as the engineering background, and a

To explore the effects of typical uncertainty factors on the seismic performance of small-and medium-span bridges during

nonlinear dynamic model was built based on OpenSees. The influence mechanisms of seismic uncertainty, modeling parameter
uncertainty , and capacity uncertainty on the seismic demand of key components were analyzed. On this basis, combined with the theory
of fragility analysis, the linkage effect of the above uncertainty factors in the establishment of component fragility curves was explored,
and then the degree of influence of each type of uncertainty factors on the analysis of structural seismic performance was quantified. The
results show that the differences in the seismic hysteresis curves of the components are mainly caused by the uncertainties of the
modeling parameters, while the differences in the peak seismic response are mainly caused by the combined uncertainties of ground
shaking and modeling parameters. The modeling parameter uncertainty and component seismic capacity uncertainty can lead to an
increase in the probability of structural damage, which consequently makes some components unable to meet the required damage state.
The consideration of the uncertainty factor increases the probability of failure of the bridge system susceptibility curve, and the effect of
uncertainty increases as the degree of damage deepens, biasing the analysis results by more than 30 percent.

[ Keywords |

bridge engineering; small and medium span bridge; fragile analysis; uncertainty

HE NS AR R RN B o )z, HRTT
HAHUR B R IE MR BT, SR AR L T4 K
BRI, /0N 5 2 1 % 14 7 38 U RIS M 3 32 4t
8 G P A, B e T B A 3 T T I 1) 2%

Y 7E HHA . 20240425, fEITHHE . 2024-12-15
BEE&TH . mm& sl T RHEATH &oRium H (2022-82)

AN 5 1 PR 28 2 o 45 40 1 0 7 P BE S il — 72 3
Wi, PRI, 38 D) 5 R0 il kel £ DA /N i
M R BB RE AT, 20 UL A 280 b 25 P84S Pl AN B 2
P DR X A R T 1 BE F) 2 I R A

F—1EE: DE(1981—) I I, mF KB B, TR, 51 A% TR, E-mail :531497535@ qq. com,
CBAEEE . BVIE(1971—) 5 DUK, WIE DO W BR . BRI R TR, E-mail : lilifeng@ hnu. edu. en,

¥ F5 M HE - www. stae. com. cn



2025,25(6)

Thfd 25 25 RN EME B9 LU X NS AR B SRR MR RE 2 BT 2565

M= S 403V 0 BT S Bk T A R B Y R M BE
VAL DT R T 3 52 2 5k B - A5 R 1 R Y
HRAR , AL i AR S 2 TR A SN E PR R
Wi, Nielson'" 2 J& T A BE45 # A4 R}y 2 R i Bt 4
PEEEANHE P R X H /NS AR AR A 2 4 1k B2
Lu 850203855 5 | AR R B 3R Ak 18 AH DG AS B 7
2R ORI P A R BS R AT T i T b7 B Pk
GIHT . S SCHAED i K SRR B R 4
FHICHY AN RE P2 B 17 8805 TR K il Rl X 45 48) B 46
PERIZR A T2 AR S T g T o R R
J& T 25 N 1 R R AR R G v A M, AL,
VFZ WG AL I BT 1 4544 B 50 X 2% A 1 o
FOBURFRRE . ARIDEED 85 5 | A B B S b7
T T AN E S BON AT BE 5% S A1 147 i)
IR WFFE I SR B OISR S b F s 4 Jo o AN
S M AL Sy B AT I SO B R . Li 450
W TSRO PR B2 A AN 5 P D 30 A 2 i A
PURERE ) B R e SRR 5% 5 10 1 it 2 ) 52 i)
Soleimani ') F Mangalathu % R Jf] Lasso [A] )45
AT T A NI E TR A R AU 23 A , 2 SRR
SER TR LTRSS RO R R E Lo B A B a] B
A5 DR R AN RE X5 A S e e A s A, R
I EIRBFTE A R T A, XA E PR R 1 20 23T 2
ARG TR/ NS R TR VR RE R S HE . W
BAAN ) JE U A AN B S A TR 3R X 7T e A 1 s = i 7 )
SEMARLERL, S AT AR 2y Pk T s e v B Sl R
BB BEX S L TR MR RS MR BT 32
T RACR AR EE L,

St TE FR BRI B T A SO S AR EE —
JESLAU R 4 x 25 m B TRt - A , LT B ot
TSRV [ 22 U A AN 1 1 TR 3R ) o /N 5 A A 27

4X2500

[

o

-

T 1500

1#HF I8
B 1 RFC T AR I XA BRI AR &

Fig. 1 Elevation and finite element modeling of the relying bridge
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Fig. 3 100 seismic wave distribution and characteristics
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Table 1 Uncertainty in bridge structural modeling parameters
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Table 2 The uncertainty of seismic capability of bridge components
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