BAUBETH
2016 £ 7 A

FR P NE R = -y )
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 44 No. 7
Jul. 2016

TEHE. 0253-374X(2016)07-0991-05

T XU B 5 R 1 R M BE 12 1T 77 &

DOI.:10.11908/j. issn. 0253-374x. 2016.07. 002

(RIgF K% AR TR, B 200092)

BE: ATXEBE = 75 ERFER SRS R
BEAKF LR BT J7 . AR B SRA R E T R PEREZER,
R RGBT R R B An, &5 BRI RIG R ET %
PEREIK V(09 5 PR 22 i3 2 0 R 48 5 R fE B P AR T
MR B SRAFHT IR 45 VE RO RO MR SR A AL, B S i — 22 % R
PEREAKF B0 b » SE BRGS0 BOXUR A7, LA — BB
PR F PR S B 07 R X R R T R EEAT T SR RRK
o

KR BF5; KU PURMERE; SOtk

E4 S, TU3IST. 1 NHERFRER . A

Risk-based Design Method
resistance Performance for Bridge

of Disaster-

CHEN Airong, YANG Yankai, MA Rujin
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: A disaster-resistance design method for bridge
based on risk is developed by taking account the hazard model
and the multi-level performance of bridge. Considering
quantitative performance objects, fragility curves of every
performance level are obtained through fragility analysis. The
failure risk is determined by considering the failure
probability, which is calculated by convolving the fragility
curve with the hazard model and the damage ratio of every
performance level. A tower of cable-stayed bridge in seismic

district is provided to illustrate the method.

Key words: bridge; risk; disaster-resistant performance;

design method

BREABMP SAEENM O, ANBREE
Sy 2 B AR R i LA R A48 45 9 B B, —
HIEBIHER, AMEH [ B B 4 O B S0l P 4%

WeRs B 2015-09-11

R R Re 22 B . L, 78025 IR FE X
P BRE S, 2 DY X 3 2 3 W 3 1 ER AR A X
FURBFRR I ED, &R R F BT s 2
TR E BB AR RWIOR, XA B 7 BB Y
2 MBI SIS € R FEMBUK THLS
AEPEREELSR ORI B 0 R I B, O BB A8 45 H BB Y
G5 BHERN SN T EARRER SRR E B B K
BEBLYE LA S S5 H 453 455 FORE IR ) AN 28 M. BT A, MARE
BRI TR A e R FE SR T B K2
LT RYLUK BT B R W EE T, SRR T
PERBIR AR R B BE .

RS AR S AE B SE P I b R T & R R
1R 22 XU v U B A5 2 R 7. DR £7 BE 2% SR A
BRAATEN & PR BRI R R T
(g —A BB [ 1) AR XU E S, SR TR TR] Ay IR
WS F8 5 e TR AN 45 44 1 BB B 4 2 W7 i 2K, Zhu
S LSS R VT SR L TUAR AN RS PR AR AR SR S Y
PEBEFE BT S5 FEAT T PR Wang 2120 MARKUES: FA
JE o o bl 2R A1 7 % 19 5 e I AT BT 5T, SRR AR
Fw il 2 Fb g ER LA KU I N2 8, JF 5 T it
T AT MRIER . Ettouney S50 A RUBS: f &2
F B RS A PR E , IFFEAT T A ST, Ghosn
LD BT Ferry-Borges BRI Monte Carlo F5 %
O\ BEBR BRTED N A 22 P AR o O L AN R L KX ol
FIARIE S FMXUR: f FE AT T 4040, DL EFR B AR
RISy SEUAEL o) 5 4 3 A3 AT T B HEAT T RR SR, (B IR
AEEERRITIR LS PR .

AR SCHET XU AR, SR R XU — B s 0, AR 4R B
AR E T HHRER, € LEmmRERH
¥ 38 2o 2 40405 M A0 BT R AR A P BE KT 1 B i 1
LR NI F S P P AL A R I BB AR AR R
21 BB IK T 1 B A 8. T O RE KT R R
BE S 856 RIS AR HERT 54 SR ORE e B R, SR

BEATWE ., “+ -l R R E KRS I (2011318494160) ; “ — .7 E &AM S0#31-R (2014BAB16B05)
B—E. BXEA963—), B, 4, M4 I, T3+, B R HFREWIR TS, E-mail:a. chen@tongji. edu. en
EIRAEE . Dk 1978—), 5, BIBHSE 5y » 1B A2 S0, T2, REBEE 7 m A 45 I 3. E-mail : rjma@tongji. edu. cn



992 Rl ¥ k2 2 WE KRB 2B

Bus

B RBNIRL T A— BRI B 35 b 3R R A
Xt A b J7 SR BEA TR,

1 Rk REREAIEL

1.1 Kg—8A&N

LT, KU B R MRS 5 RER
HITF, — = A

R = Pc (D

RH R B X HE R P BB R LR c £
R R ARG R,

IR — 500 U] 20 S5 ST 7 1 B P A 7 i Sl
b BRI RFER, SRR R BN R E
58 A A SR TR, W R SR HET RS B K Y
KEBREHITIEN A 1 FrR.

— L Y
x
ﬁ P — Y o
[ R
M ol e SR L
e - :
5 :
—

1 RE—3EERER
Fig.1 Sketch of risk-consistent theory
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Fig.2 Earthquake hazard curve
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Fig.3 Finite element model of the tower
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Tab. 1  Section damage level and the corresponding
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Fig.4 Fragility curves of tower
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Fig.5 Fragility curves of two key sections
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Fig.6 Failure probability of four performance levels
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