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Abstract: The influence line is an important parameter of the elastic mechanical state of the bridge structure, which can effectively
reflect the resistance and deformation resistance of the structure, and is expected to be used to evaluate and predict the elastic-plas-
tic response during earthquakes. Taking the influence line of a three-span steel plate composite continuous beam bridge as the mod-
el correction target, the bridge model correction research is carried out based on BP neural network. With the expectation of Beta
distribution as the earthquake damage index, the overtaking probability expression of the bridge model under various performance
levels is fitted, and the seismic vulnerability of the continuous beam bridge structure before and after the finite element modification
is analyzed and compared. The results show that the relative error between the measured value and the calculated value can be re-
duced from 38% to less than 10% , and the earthquake damage index of the modified finite element model is lower than that of the
initial model. By incorporating the Beta distribution to weight and integrate different performance levels, the structural vulnerability
matrix can be transformed into a seismic damage index, thereby accounting for the damage consequences of different failure levels

and providing a more comprehensive representation of the seismic performance of the bridge structure.
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Fig.2 Bridge dimension Information (Unit: mm)
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Tab.1 Nonlinear material parameters
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Fig. 3 Arrangement diagram of measuring points (Unit: mm)
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Fig. 5 Neural network iteration diagram
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Tab.4 Physical parameters after model modification
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Tab.5 Error comparison before and after model

modification
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Fig. 6 Comparison of influence lines before and after model

modification

F6 KEUEIERTFINEIT L

Tab. 6 Frequency comparison before and after model

modification
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modification
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Tab.7 Ground motions recording
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95 H R 44 BR R K. /Ky
RSN6 ImperialValley-02 6.95 0.96
RSN9 Borrego 6.5 0.87
RSNI10 ImperialValley-03 5.6 1.10
RSN15 KernCounty 7.36 0.99
RSN18 ImperialValley-04 5.9 1.03
RSN21 ImperialValley-05 5.4 1.02
RSN22 ElAlamo 6.8 0.99
RSN24 CentralCalif-02 5 0.91
RSN26 Hollister-01 5.6 0.97
RSN28 Parkfield 6.19 0.90
RSN35 NorthernCalif-06 5.2 1.11
RSN59 SanFernando 6.61 0.97
RSN67 SanFernando 6.61 0.85
RSN76 SanFernando 6.61 0.98
RSN77 SanFernando 6.61 1.07
RSN79 SanFernando 6.61 0.93
RSN8&4 SanFernando 6.61 1.03
RSN8&6 SanFernando 6.61 1.05
RSN96  Managua_Nicaragua-02 5.2 1.12
RSN97 PointMugu 5.65 1.06

T1 N T H R P — 1.01

PEE KT PR AE

A TE U PSS Mo

R IR Peyt < o< fhey

IERTEN Poy = o= flos

R E7 Pt < Ma S
12 55 Ha = P mas

8, g N EREAE RS SENE B 5 e, 0 B AT B UK

JIe PR A9 S50 40 57 B SEE P L, IBUAEL R 1 e, by A5 250 I A
R S0 57 B HE A U 5 e O SEORE DR 4P 2 TR e T 7
1K 0.004 W 1 B B S P8 LU 5 a0 o0 W SRR FR AV S

PR, P ES80h R A0

A
= 10
Ha Acﬂ ( )
A,
= 11
. (1D)
A,
= 12
Hes Aq\;l (12)
/uc max—ﬂc+3 (13)

A, A RN A BRI TS B A A 38 T e KA 7%



844 B oz T

¥

038 %

i Xtract T 7 4 BIOH: 25 AR - 32 it 2k 55 2400
XA LAY, 18] 9 BT 7 5 f OBRE 9 0y L 45 8k 5
Bt e =, a2 9 s, AR S(5) ~ (13) 31 3 25
H s 16 e, 25 R NR 10 Fis o

6000

5000+
4000 -
3000

2000}

1000 —— -l R L R
0 1

0 001 002 003 004 005
M /m’
O B 25 i - o il 2k

Fig.9 Bending moment-curvature curve of pier column
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Tab.9 Bending moment-curvature results of pier column
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Tab. 11 Vulnerability probability of the model optimization
model(Unit: %)

PERE K IX 8]

PGA/g D1 D2 D3 D4 D5
(0~0.1) (0.1~0.3) (0.3~0.5) (0.5~0.7) (0.7~1.0)

0.1  99.97  0.03 0.00 0.00 0.00

0.2  69.93  24.72 5.35 0.00 0.00

0.3 11.89 34.49 53.62 0.00 0.00

1.0 0.00 0.00 14.23 62.41 23.36

F12 MURBBEERZE
Tab. 12 Probability density of the optimization model

PERE K XA

PGA/g DI D2 D3 D4 D5
(0~0.1) (0.1~0.3) (0.3~0.5) (0.5~0.7) (0.7~1.0)

0.1 10.00 0.00 0.00 0.00 0.00

0.2 6.99 1.24 0.27 0.00 0.00
0.3 1.19 1.72 2.68 0.00 0.00
1.0 0.00 0.00 0.71 3.12 0.78
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Tab. 13 Beta distribution function parameters

PGA/g WBOEFRRE) I BRSMa BRSEOH

0.1 0.0500 0.029 2.779 52.745
0.2 0.1058 0.103 1.840 7.099
0.3 0.2894 0.138 2.816 6.913
5.566 3.270

1.0 0.6299 0.154
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